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'examination paper, (2) to discover whether or not science

- CHAPTER I .
THE PROBLEM AND DEFINITIONS OF TERMS USED

Measurement has always held an importaht place in

the field .of educatlion. .One of the most essential factors

in 'the teaching procegs has been that of measuring the re-

sults of the teaching. Before the eighteenth century this

was done largely by means of the oral examination. Then

came the paper-pencil tests which have existed through

more than a century and continue to be a necessary part of

our modern school procedure,

‘It wasn't until the second decade of this century

that anyone challenged that part of the great tradition of
‘the American pub;ic edhoe {:tbh%ﬁiﬁe?teacher's judgement

of a ‘student is correct.i Tne Jriticisms which were advane~

‘ed were valuable because they 1ed to a new interest in,

and a more sclentific approach to the important problem of

measurement.‘ Chapter II of thig study 1s devoted to these

various challenging studies.

‘I, THE PROBLEN

' Btatement of the problem. It was the purpose of

*ethis study (1) to discover whether or not- teachers have a

‘wide variability in the grading of the subjective type of




L
o [
e
\

=i i e i BRI

teachers:tend to belmore’seientifio in their methods of
grading than are other teachers; and (35 to show the impor=
tanoe'of‘the comparigon factor in grading.

Importance of the study. The several studies that
were made during the early part of this twentleth century
helped much in arousing an interest in the problem of
measurement, The measurement movement thus begun was
given‘great impetus by the Army testing program of World
War I. |

Walter S. Monroeglfeducational research director of
the University of'Illinois,‘reports that by 1920 educationn
al measurement might have been consgidered as being in the
periodﬁof adolescence, Test congtruction was in the
"pioneering" stage with objectivity of scoring a necessary
requirement; During the years from 1920 to 1945 education-
al meagirement has developed to the status of early adult-

hOOd.”fToaay~objeotivity~is‘desirable but not necessary

from the point of view of validity of the instrunent, Now

the"consideratiOn‘of'Validity‘is~relative to the curriculum

objectives and the intended function of the teste.

‘One" of the important services the measgurement

kmovement can render education is in the clarifioatlon of

1ts objectives. The Progressive Eduoation Association has

T Walter S. Monroe, "Educational Measurement in

1920 and 1945,“ Journal of Educational Research, January,

1045,




:recognized the cloge relationship between educational objec~

tiveg and the tools of instruction, one of which is the

tests 2
The esgsay examination came into disrepute with the

coming of the new-type objective tests; but with the pres-

‘ent change in the concepts of meagurement, it is again find-

ing an importént'place in recent literature, Iuch space 1is
now'given to a discussion of the fbrmulating and the pro-
cedure of marking the essay examination.

In recent literature the terms, "testing" and

"measurement", are being replaéed by the new term, "evalu-

ation". There is a marked development in the concebt as

to,whét should be measgured. Ability to think, attitudes,
and appitudes are now considered as important as memorized
information. Remmers and Gage 3 in their recent book give
this answer to the question, "Why evaluate?" "To énable
the right pupils to receive the right eduoaﬁioh from the

right teachers;ﬁ‘,The,new concept of the purpose of eval-

~uation is to furnish the necessgsary data for guildance.
. The leaders in the field of measurement in 1945 maintained

~~that‘there_is:need“for’explicit‘measurement of(all aspects

k d C C Ross, Measurement in Today s gchoolsg.(New York:

»Prentic%~Hall, Inc., 1941), D.25.

H.H.Remmers, and N,L. Gage,‘Educational Veagure=-

" “ment and Evaluation. (New York: Harpers, 1943), p.l
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’ coe ‘ 4
of~educatien~grOWth;'~Paper~and~pencﬂl tests_are being
Supplemented-by interviews, questionaires, and ratingA
scales.,

- There has been much written in favor of the objec~
tive measurement. C.C’ Ross, however, affirms:

There 1s no such thing as a wholly objective measure!
Objectivity is always relative, never absolute. Even
the exact sciences (physics ‘and chemistry) have a sub-
Jective element. The subjective element is far greater
in education. It is never possible or desirable to
eliminate human judgement in the inkelligent interpre-
tation and application of results,

The writer believesg that if it can be shown from
this gtudy that the subjective measurement of teachers is
more relieble than was previously claimed in the early
- studlies, then a more confident use can be made of essay
tests and other types of subjective evaluation, as needed

“in the complete program of educational measurement.,
II, DEFINITIONS OF TERMS USED

- Comparigon factor. The term, comparison fector, is

‘one-that has been used only in the more recent studies on

‘e grading, o Though it was ‘not considered in the early studies,

‘,the writer feels that it is the basic factor in gradingo
A teacher before grading a test usually assigns a

certain value to each. questlon determined by 1ts importance

+in comparison with the other questlons on the test., An-

oS5 op._eit., p. 95
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other procedure folipwed‘inygrading is that of sorting

which also makesg use of the comparigon i‘act‘oro The entire .
get of papers are‘sorted‘into“five‘groups‘according to their

cemparetive‘meritibefore‘the grading of individual papers 1s

‘begun. = The teacher does not set an arbitrary grade on a

single paper but rather estimates or evaluates it in com-
parison with the other papers in’the group, Now consider

two -teachers who were given a single paper to grade inde-
pendently., It 1is to be expected that thelr evaluations of
this single paper would vary considerably. The early studies
and experiments in grading, which Will be reported in Chapter
II, verify this fact. ' But consider_theee same two teachers

gradingsindependently an entire set of examination papers.

It would not be unreasonable to expect that these teachers
'weuld*agreeﬁquite.closely on the best paper in the group and
the one that was the poorest and on those that were of mid-
' dle~value;‘ﬂIn*other words when the comperieon factor is con-

‘;sidered by students of" measurement, the reliability of

teachers ‘grading should be: increased°

»Average (best)~grade. ~That the reliability of a cer-

?tain teacher - marks might be determined, it was: necessary
that the moet perfect set of: marks: possible ‘to-obtain be
‘*;used. In examining the table of the marks given the papers

~by the twenty-flve teachers, it Will be found that one.

paper. Will be: given a. pigh grade by some, a low- grade by




: 6thers;anﬁ*many grades between thekexxremes. The greade

that' most nearly represents the central tendency of the

| 1eﬁtire group might be called the best grade which might
have been given the paper. It was for this reason that a

get . of ‘means or averages was selected to represent the

best marks for the entire set of papers. The coefficlent
of correlation was computed for éecp set of teacher'sg
markg with the .corresponding set -of arithmetic means or

averages.

-

III, ORGANIZATION OF REMAINDER OF THE THESIS

' i Literature studied.. The‘second chapter of this

jr | study concerns a number of previoug gtudies dealing with
Athe eccuracyfof teachers’tmarks and also gome of the more
'receht WritingSYoh the subject of measurement and evaluationo

Material usged.  Twenty-five ungelected papers in

ﬂ"general science were taken from an eighth grade examination
{ glven by the writer. These papers were graded by twenty»
Vfﬁ - five. science teachers from various school systems through-
‘out‘theﬁstatevofWIndiana'and student-teachers under the
 : direction of” Miss Geraldine Shontz of Indiana State Teacherem
‘»Gollege, Terre Haute, Indiana.u These,teacherew‘markS’furw
",\nished the data for the study. |

‘Procedure; The methods used in making the statistiw

cal calculations 1n this study are given in Chapter IV.
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The formulas with exXplanstions and samp}e calculations will

. be presented to clarify the method. . C \
'Using the twenty%fivé different marks given to each
of thé twenty-five papers & mean grade was computed for
‘each paper., This was called the average or best grade, as
before méntiohed, and was agsumed to be the most nearly per-
 fect mark glven a paper by any of the twenty-five teacherg.
The formula used for thege computations was the one for
calculating the mean of an ungrouped series. The actual
marks given each paperfwere then correlated with these begt
grades, Theégearson product moment formula and the Spear-
man- formula. based on rank differences were used in finding
the correlation coefficient.
Regults. The results of the calculations explained .
in.the”preceedingnchapter*are pPresented in Chapter V. Here-
in ‘are given the computation results in tabular form with

~their interpretation.

w0 Conelugion, 'Chapter VI, the last of this study, con-

'~’tain5pthe*00nclusions reached after this study was completed.,

 V These“are-givenwin two‘parﬁs. The specific conclusions re-
sultingmfrdmfthis[particular'study‘formﬂthe first part. Thé
‘secdndypart‘containS;generél conblusiOns regarding teachers'

- marks and examinations.




kkTesting and Evaluation," School and Society, May 29, 1943,

'CHAPTER II
REVIEW OF THE LITERATURE

Our hope of educational improvement lies in evalua~
‘tlon, - Educational evaluation involves the passing of judge-
’ment,on the degree of ﬁorth—whileness of some teaching prbo«
ess or learning experience and should not have as its sole
purpose the basls for giving a mark; Using the language of
the modern artillerymen, educational evalugtion is a kind
of range-finding in contrast to aimless firing.

Harold B, Dunkel - belleves that in the immediate
future testing devices will bé in greater demand and use
in helping to solve the problems arisging out of war and

post-war adjustments. It 1g, therefore, important that the

'basic,philqsophy of measurement be more generally understood.

| - Evaluation has begun to get away from the memoriza-
tion of information. -The supposed high correlation between

measures of information in a certain field and the ability

%o thinklin that field are now thrown into doubt. The old
'oraljtype»of test was wholly. for memorized information.,

This has glven way to the pencll-and-paper tests of infor=

mapion';n'gsgwtoday but other devices are becoming ever

Harold B Dunkel "Common Misconception -about
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mnore impértant. Mental ability isbbeing broken down into
various aptitudes. S S o
" G. O, Ross 2 glves three stages in the use of tests.
(1) Curiosity stage (2) stage of confidence or over confi-
dence and (3) the present.stage, one of critical caution,
Tests are a meahs not an end; a tool to be skillfully and
intelligently used. Measurement may now be considered to
be COmihg of age. The publication of the first volume in
1938 of the Mental Measurement Yearbooks by Rutgers Univere

glty Press marked an important milestone in the history of

educational measurement
o -~ "The measurement movement in education always has
ﬂk‘ been ¢riticized and it is safe to prophesy it always will be.

Thig ig ag it should be. Measurement is becoming ever more

important for it has spread upward to adults and downward

£6 the prenschool chilg." 2

‘The so~called traditional tegt or essay examination
hes!been‘in‘exiStance for hundreds of years but the amount
of*féségrcn devoted to it is less than that on the new-type
or objective test. The reeearch-has‘been‘of the negative

kihd}deSigned‘toVshow?hbw4poOr rather than to show improve-

, e T 2 Ross, oR. cit, pp. 67-68

.2 s, AL Courtis, Mourrent Criticisms of Educational
Measurement," Review of Educational Regearch, 8:545- 50,
‘ ;;Deoember 1938 ' ‘ .
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‘ment. Most of this"evidence has been in the studies of the

extreme variability of teachers' marks. There has been only
one gtudy, by Meyer, made on a comparison of the o0ld and
new type tests. “

The Starch-Elliott Study in English._5 This study

was made to determine the range of variation and the re-
iiability of the marks assigned by teachers to examination:
papers; A single paper was to bé gfaded independently by
a ‘great number of tegchers. Two English examination_ |
bapers written by two'}irst—year students in the largest
Wisconsin high school were used. Several hundred copiesv

of these two papers were printed and sent to each of two

hundred high schools in the North Central Association of

High Schools and Colleges to be graded by their principal
EngliSh teaéher. Some were also graded by English students
in the University and others by students in a class on

Eéucatidhai Measurement in the University of Chicago. = The

'rahgeé‘and“medians‘Of these groups were almost identical

whether the group ‘doing the grading was a sméll or large

group, The most startling fact of this investigation was

the wide range of variation in marks (from thirtynfive to

- forty points) for the same paper.

Remmers and Gage, _E. cit,, p. 131 ,
5 Daniel Starch and Edward C. "Blliott, "Reliability

’ ‘of the Grading of High School.Work in English” School

Review 20 442-457,,September 1912
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The poorer paper wag given five points above pagg-
Jing by one teacher but below passing by twenty-two of the ,

grading;group.‘~8uch.a variation would have an important

- bearing upon the gquestion of promotion and retardation if

. the examination were uged as a sole basis, Graphs picturing

the grades showed that. the same teacher did not grade cor-
respondingly high or low on both~papers, '
Starch-Elliott Study in mathematics. © It had been

urged~that the marks given on language work would natural-
1y vary considerably because of such contributing factors

as spelling, sentence construction and vocabulary. This

k.would be different in marking mathematics which is an

-eXact sclence., The investigation made by Starchiand Elliott
2 year later in mathematlcs was a sequel to the one made

by them in English. There was only one paper; a geometry

\examination,‘used in this study. The principal teacher of

mathematicg_in‘the high schbols participating did the mark-

ing;,'Onefhyndred~fqrty bapers were graded and returned.

The -schools represented in this study had arbitrary pass-
1ingtgrades_of 70, .75, or 80:rather thah a passing grade
,determined by the type of examination given or class tak-

‘ ing itvo o

6 Daniel Starch and Edward G Elliott, "Reliability

of Grading Work in Mathematics,ﬁ School Review, 21: 254—
“259, April 1913. i R e e o




r

A | 12
This investigdtion falled to show any more reliabile

1ty or lack of variation but rather g more extremely'wide

variation than the English study did. The probable error
was 7.5 in mathematics while in English the probable error
of the two papers was 4.0 and 4.8,

It was suggested that the wide variation in marks

might be due to the form or make-Up and neatness of the

papers. Some teachers supposedly dlsregarded these items
while others did not. Another explanation given was that
schools doing'the gradihg\were g0 wildely scattered and
therefore had different standards of attainment. This did
not . geem: to be the real causé of the variation because it
was found that four teachers in the same high school asgign-
ed grades of 76, 75, 67, and 61 to the paper. It was noted
that marks of a single answer to one question varied as
widely‘asvthoseiof an entire paper.

“Another study was conducted by the same authors
in history.,,Again_only one paper W?S graded by 122 dif—
ferent teachers, kTheir‘findings in this study corraborated
with those bf mathematice and Engliéh. It was concluded
that variability of marks is not a function of the subject

but of the examiner.

The Shriner Study,TT”’This,étﬁdy}was made in two high

V'Walter 0. Shriner,'"The Gomparison Factor in the
Evaluation of Examination Papers", The Teachers College
Journal, 1: 65-T4, January 1930,
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gchool départments,ESOphbmore algébra apd freshman English,
‘Twenty~Tive final examination papers were secured from )
these two departments in the Ann Arbor, Michigan High
School. These papers were made under as normal conditlions
.88 possible in classes composed Qf ungelscted pupilse

The sets of original papers in all cases were sent

either to teachers of various 1ehg§hs of experience or to
radvanced college students of those subjects. No insgtruc- .
tions as to the method of scoring were given except that the
- grades were to be given 1ln per cents based on the scale of
100, The persons grading the set of papers were asked to
.desgignate the grade they would consider a passing mark on
that set of papers. No marks were to be made on the origin-
‘al get of papers that might influence another grader.

The ceefficlent of correlation was computed for each
“teacher's marks with the corresponding arithmetic mean in
each~teét;~»The following conclusions were found:

.+ 1. The reliability of the various teachers' marks
for both subjects was very high. There were only
~. three with a correlation less than 0.90 in alge-
- bra and all over 0,85 while in English there were
‘none 'below 0,80 and only gix less than 0.90, The
median correlation coefficient for algebra was -
2946 and ,917 for the English with comparatively
gmall brobable errors. | :
Vé; Thé 1éng£h'6f teachihg éxpériehcé was not impore
T tant int the matter. of grading.. =

N  ,3;;The¢greatest différence and fault lay 1in choosing
L Q:phefSuitable‘arbitraryxma:k'asra:pasSingygra&é;




’

, ; , ‘ 14
*‘Thé'StalnakéflStudv, 8 Eariier gtudies had proved

that the. ordinary essay=type examinations were not reliably:
read, and recommended the use of objective tests to increase
the reliability of scoring, The purpose of this study made
by the consultant examiner of the College Entrance Examin-
ation Board is to show that essay examinations can be re-
liably and consistently read. "The_acctrate scoring of
objective tests requires more care than is ordinarily ac-
corded it," )

The papers from the examinatlon given each year. by .
‘the College Entrance Examination Board in various centers
are gent at once to New York, Here readers assemble from
schoolsg and colleges to evaluate them, About 100 readers
read. the English paper in 1937,

~The student's name is concealed. A score sheet, pro-
Vidiné'space~for each part score made on the examination,_is
staﬁlegfon each angwer book, - No marks are made on the book-

‘letxitSelf; After all score entries are made the book ig

,;turned over to o comptometer operator who arrives at the

,-total score Which is converted to an appropriate scale and

‘ reported‘as»the obtained'grade¢>.’

e The grade sheets are removed from a sampling of books, |

,new ones. are attached, and the books are sent back through

. f‘

"‘l 8 John M Stalnaker, Essay Examlnations Reliably ‘
Read', School and Societv, 46 67l~672, November 1937,
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the reading process.m This. second, completely indepenaent

- reading of the book provides a means of checking the reu R
| kliability of the grading.
The table showed that ell the subjects except Eng-
lish (.84) were read with.a reliability of over .90 and
severel, mathematics and chemistry, of .98 and .99 respect-

ively.

1 . Stalnaker concluded that eooperatlon between tech-

. - nician and reader: will result in improved procedures which
:?[k ‘should ralse these reliabilities to even higher figureso~

| Such studies should dispel the idea that essay examination
‘cannot be econsistently and reliably read.

The Aghburn Study. 9 Thig experiment was suggested

by a discusSion in a meeting of lecturers at West Virginia
kUniversity, While one was attempting to make all the tests
Qgi ' ‘in his course of an objective type, the others suggested

!

«that the essay question should be used because of their

{#1' ;belief that it tests certain abilities that cannot he

t ‘ ,?measured by other types of questions. Discussion questlons
L »_on Dante were given to different groups of students and
;fthree members of the faculty, authorities on Dante, were

iasked to read the pepers and assign to each a 1etter gradeo

e

%ff T 9 Robert Ashburn, MAn Experiment in. Essay«Type
3 jQuestions“ Journal of Experimental Education, T: 1=3,
*September 1938. : ‘ o ‘ v S
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At first glance there seemed to be a high degree of agree~

’

16

ment. The average grades for the sixty-five bapers ran E

about the same but the failing grades were not assigned to

the same papers., Oorrelaticns were run on them by pairs

with the following resultss: Profesgorg R and 8, .65 + .05;.
R and T, .67 + .05; and S and T, .69 + Ok,

Ashburn wished to continue the experiment under more
fair conditions. All the students were given the same essay
questions, one on history and the other on English litera-
ture., These had been prepared by committees of three Taculty

members each, The correlations of thenm by pairs were:!

X and ¥ . X and Z Y and Z
~ history S W72 % 04 (71 4 .0k 61 + ,05
EngliSh ) 077 i 03 081 i: 03 084 7+ 002

The question was raised as to whether there was a
consistent standard used by each member of the faculty in
grading essay tests.‘ Members of the English committee a="
greed to read the papers again after a period of two weeks°

X felt that the papers had deteriorated in two weeks for on

h rereading his average grade dropped, Y was in better humor
‘during the second reading and the grades 1mproved, five

| passing who had falled on the first reading. Z considered

the papers Worse and found ten more failures on careful

yreading. All three used greater care in their second read-

ing but their correlations w1th each other dropped. The

following. conclusions were reached.
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1% The passing or failing (the difference between
credit and no credit) of about 40 per cent de-
pends not on what the student knowg or does not
know, but upon who reads the paper, '

2, The passing or failing (the difference between

- eredit or no credit) of about 10 per cent depends
not on what the student knowg or does not know,
but upon when the papers are read. ‘

The correlations reported by Ashburn were made on

pairs rather than on single grades and thus do not glve as

true a plcture as possible, An average or best set as

described in Chapter I could have given truer correlations.

The Lawson‘gﬁudyglo Douglas E., Lawson believed that

a teacher's marks may have a lafge effect on a pupil's self
confidence. "The teacher who deals in grades may be handle
ing material és lethalras anything sgold by the pharmacist '
‘or administered by the practitloner-- lethal, that is, if
wrongly used "

While ﬁeaChing’an extengion clags in educational -
tests and measurements in a German community of‘southerﬁ
LIllinﬁissshcharriedAoutfa study of the grading done by

teachers having uniformity of background and professional

“-preparationl?VCertaihly here was a eondition in which there

"Was'idealﬁqniformity~of the: graderg, Of the forty-one ex- ’

*perienCe&AteEChérS”inihis~class‘participating; thirty-Tive

claiméd3Gérman%ancésfry;'tWenty#nineispoke.German; thirty-

I Douglas E. Lawson, "Teachers' Marks--Traglc and

~ Absura", The Educational Forum,:175-179, January 1940
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- eight were born in the same countyj thirty-four attended

the same elementary and high school, and twentymtwoihaé ,
’theirwtreining‘in the same college. Ail were teaching with-

in‘eighteen miles of the county seat and all but one were
teachling in the elemenpafy schools. _

| Some of the papers to be graded were collected from

actual studentsvin different grades. Others were prepared~
with errors deiiberately made in.them. Mimeographed copies
were made of the nine papers finally.selected. These were
to. be consgidered as ha;ing been written in a final exam-
ination by pupilg in the grades indicated. The teachersv
doling the gradingkdid not know it was an experiment., Since
it wag one of1the‘assignments‘in their extension course,
thelir begt efforts would be put forth in the task of grad-
ing.

-.On an eighth grade essay on American literature the

’ -grades Tanged from 100 to 40, Grades from 90 to 10 were

given a second grader s letter. Ranges from 95 to 20 and
100 to 10 were reported on. gixth and seventh grade dlg=
‘cussion questions,pd?' o .

The experimenter feels that the teacher, in allow- i
ing 80 much subjective judgement to enter into her grad-
1ng, builds a false sense of superiority in which her

‘school becomes a 1itt1e kingdom. He advises a greater use

‘of objective grading and an increased use of standard testsa




Although thls~study was made much more recently

than the StarchuElliott studies and was intended to be y
an improvement by using a homogeneous group of graders,

o little 1s added to the 1912 and 1913 studies, 'The method
;f ' of grading only one paper at a time was still used in thig

% , study and thig 1s not a normal method of grading.

%“‘ . - The Overholser Study. 11.Thls study used data from
o the grad ing of twenty-five ungelected papers in plane
geometry. Marks~wereugiven.these papers by twenty»five

‘f ‘teachers from various school eystems. No instruction as

to scoring was given except that per cent was to be

used in grading baged on the scale of 100, The teachers
L doing the grading were asked to designate the grade they
would consider a passing mark.

‘The coefficilent of correlation was computed for each

¢ - teacher's marks by comparing it with the average or best
| B paper of the group.
The following Tacts were revealed by this‘study:
1. The reliability of the teachers' marks was high.

oo , - The median correlation coefficient based on
e s e : grades was 0,917 and 0.903 based on ranks.

2, The frequent listing of the arbitrary 70 or 75
a8 the passing grade was not go apparant as in
previous studies. The passing grades varied 8.8

{‘_much as 40 per cent.

g ;k*i O Daniel 0verholser "The Signlficnacerf the Com-
parieon Factor in Measurement" 5 Thesis, Indiana State
V Teachers College, 1940 .
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- 3+ The range of marks assigned to a single paper
was found to be about as great in one case as
. any found by Starch and Elliott. The range of
grades is greater in the case of the poorer
papers, the better grades being more compact,.

20

The Brown Study. 12 fThis was an experiment conduct-

ed with home economicg seniors completing the course in
superviged teaching and With graduate students who were
experienced teachersgs, Seven esséyepype examinations were
graded by twelve home economics teachers. A per cent

grade was glven based on 100, Four of the seven papers

had a range of 50 or more while the poorest one in the

group had a range of 15 to 45,
This study was reported by Remmers to show that

home economic's papers are as difficult to score accuratemk

1y as tests in ény other subject field.

&

12 Brown, Clara M., Evaluation and Investigation in

Home Economics, (New York: F.5, Crofts and Company, 1941)
cited by Remmers. and Gage, op. cit. p. 129 '
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CHAPTER IIT
MATERIAL USED

- The examination, a copy of which will be found in
Appendix A of this study, wag the material used to secure
data for this study. The examination wag one given by the
writer to her general science cla%sés as a test over the
first semester's work, and thereforé was quite general in
nature. There are questions touching upon the various
gciences: biology, phygies, chemistry, and'astronomy;

The examination is largely of the essay-tpye, two

questions calling for an explanation and two for a discug~

gion. The greater part of this examination, séven out of
the eight questions, are subjective, While in question
three a definite ecientific principle must be stated, the

student 'is glven hlig own choice in naming an everyday ex-

: fample for=this'primcipleéa He 4% also allowed to chooge

the heavenly body which he will discuss in question 8ix,

.Ths-methpd of grading the major part of this eXxamination,

: because_ofvits,very:nature,vmust be subjective, 'Some teach-

ers*will give credit for the type of examples chosen and

‘“,_thOTOughneés«of‘discussion'andwexplanation, while others
;will give. more credit o a well»worded,‘concise discussion

 ~in which only the pertinent facts are gstated.

The fourth and eighth questions of “the tesgt are the
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_;objectiveqtype,.\The;symbols and fbrmplalfor the chemical

element and compound must of course be eonsidered objeétm ,
ivelyf But this fourth question has an element of subjec-
'tiviﬁy because the student is allowed to choose the element
and compound he gilves apd_the chemical change he names,
Teechers in grading thls question might also give different
Weight to the varilous parts of the question depending upon
Whethef they thought the knowledge ef symbols of equal or
less Importance with the knowing of the difference be-

tween elements and comﬁounds° Question eight is one of

metching,.one type of the obJective or new-ftype examination

question,

The examination was hectagraphed and each pupil

was given an individual copy of the test. Since this was

given as an eighth-grade semester examination in the regu-
1erlelaseeperiod,.the;conditions of the investigation were
entifely normalé The same test was given to all five “
sections of the eighth grade., Because mental ability had
been considered An the grouping of the students into

 'seqﬁiens,;the.paperg\usedein‘thie_study were not taken

enxirely from one section;e The twenty-five papers used

‘~were those of unselected pupils, chosen from the several

‘fseotions in order that & more normal range of ability might

e

be had.

The examinatlon answers were written in pencil on
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the students’ own notebook paper as was their custom in
feking”their;science‘examinations.' The‘tWentyefive
etudents whose papers were used in the study were asked
to make two exact coples of their examination papers, writ-
ing in pencil and on only one side of the page. The writer
was desirous that the papers should be a typlcal set of ex-
amination papers in which the std&ents’ own hand writing,
Conposition, spelling, and arrangement‘were evident., By
heVing‘two complete sets of papers it was posgsible to have
more than one teacher working on them at the same time and
also to have an extra set in case one became lost in the
hendling by so many teachers., Since the questions were
written on loose pages, the teacher doing the grading was
1given'the’opper’ounity of completing one question on each of
the'fwenty&five*papers\before proceeding to the next ques-
‘fienﬁ'rThis'pPOcedure is‘recemmended ag one of the steps
in seenring‘greater?reliability in tke grading of essay-
\type’eXaminétiOns;”

These papers9 prepared as described above, were gsent

‘\;:out consecutively to ‘science teachers throughout the gtate

ef Indiana, ‘who' had expressed their willingness to particiu
'r_pate in’ this study. A copy of the letter which was sent

to science teachers explaining the study ‘appears in Appenp

lf.dix B. The teachers participating in thig etudy Were of

'*"varied lengths ef experience and degrees ‘of "skills ;Some«

i
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 were teachers of elementary science while others taught in

:
2
!
)
s
%
i
i
3
!
!
v
;

the special fields of science in high school and colieée;
Sevefalwerekstudents\in a college science methods course,
chinstruction wag glven as to how the different elements
»nere to be scoi'ede A letter of general instruction was

sent along with the set of papers to be graded. In this

letter all teachers were cautioned to make no correctiong

on the original manuscripts so that subsequent readers

might not be influenced in thelr marking.

All teachers were requested in submitting their reports

not only to give the marke in terms of per cent based on
~the scale of one hundred, but also to rank the students.
:?@ ‘ The greders Were'elso asked to designate what they consid-
’ ered the lowest passing mafk»on the test. The reports of
‘ng all this desired information made by all the teachers

| are included in Appendix C.

The data used for this study include the independent

marks‘of twenty-five teachers of scienoe on twentj»five
W cpapers. This represents a total of 625 individual gradee
'd on the reading of papers. Such a number is deemed quite
Sufficient for a statistical study and the drawing of
s general conclusions.

It might be- thought that each teacher knowing he

:fgwas participating in a- study of grading would give more;

. ,than usual care to the evaluatlon of the papers. In this




|
z
T R Lo | 25
f case, the results would not be typical of the subjective )
| greding of teachers. The possibility of this factor's hav-
ﬂ o ing a determining influence ig partially offset by two other
facts. A paper is‘mdre easily”graded if the corrections
5» _ can be indicated on the paper itself. Furthermofe, the
" teacher under regular élassroom conditiéns, occasionally
' makes careless mistakes in his gxtadingo ‘These are detected
and the grade is made more accurate when the test is return-
ed and discussed with the pupilso These two possibilities
“may be considered as overbalancing the unusual care of the

“participating teachers and bringing the conditions of thie

}s%ﬁdy ﬁoreAciosely to the normal grading situation.




CHAPTER IV

PROCEDURE

¥

After the data had been gathered as deseribed in the
previous chapter, it wasﬁsubjected to a statistical study.

The information of the marking as reported by the twenty-

of the study in Table I, page 27,

In the statistical study the coefficient of oorrelam
tion was computed for each teacheg*e gset of marks With the
St corresponding get of arithmetic means or averages. In

: order to determine the reliability of a given teacher's
marks, it was necessary that the most perfect set of marks
‘obtaiﬁable be uged in that measurement. It was found in
;gf~‘ each group of twenty-five papers that the arithmetic mean
fﬁﬁ‘ aﬁd the median for the group were approximately the same;_

. Because the mean is better for further statistical ~compus

‘5§f;o; tation, the set of means or averages was chosen as reprem
: genting the best marks for the various papers.
The assumption that the average scores represent the
j]fbést set of marks obtalnable for each set of papers is
; based on the mathematical theory of dispersion. Dru Shriner
A;',‘computed the coefficient of corrélation by correlating the’

G T "‘Walter 5. Shriner,' "‘I‘he Reliability of Teacherst’
~je‘Marks,W The Mathematics Teaoher, 17 426-443, November, 1924

five teachersg in Appendix‘c was complled for the first part

1
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94 98
89 95
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90.5 9k
87 90
83 92

73 -5 39

78 5 85

78 84
51.5 19
52.5 65
52.5 T2
g9 76

51 62
4g 60

56.5 82

47.5 75
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72.5 91
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65.5 55
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90
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17
N
75
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62
g1
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2

62
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I,
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SUMMARY OF THE MARKS GIVEN A SET OF TWENTY-FIVE

GENERAL SCIENCE PAPERS BY TWENTY-FIVE TEACHERS

9

98.5
88.5

Teacher
I2 A3 61k
98 90 100
g6 82 88
9% -89.5 99
g7.5 86.5 98
87.5 84 92
gg 76 89
100 100 97
93,5 71 48
76 68 82
87.5 68 T4
96 66.5 90
65.5 37 - 62
80 51.5 76
17 36.5 69
90 8.5 88
63 U49.5 66
40.5 39.5 54
64.5 55.5 T4
68.5 59 69
65.5 59 64
87.5 70 89
g3 85,5 80
93 84 8k
92 88,5 91
94 61 76

16

97
96
&7
92
90
93
90
85
90
80

91
1]
g0
13
19

70
78
13
83
7

92
88
90
&9
80

17

95
85
95
91
88
g1
97
90
&3
&5

93
53
81
78
98

72

78
90

88
95
95
97
91

85
78
78
90
76

23
100

96
90
gl
gL
98
81
79
85

89

69

[&]
88

60
55
61
58

17
75
13
89
55

25

95
90
95
98

98
85
82
90
85

87
o
7
72
80

78
70
78
85

95
98
88
100

70

(Best)
Grade
9k, 3
88.9
92.2
91.9
86.2
gh.1
92.6
79.0
78,2
78.8

83.3
56, k4
69.9
67.7
g€2,1

60.7
54,8
64,2
68,0
64,6

82,6
g1k
81.9
88,7
72.7

n
~
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5variou8*pair3‘0f teacher's marks. 7Sincé there were imper-

-fections in both sets of marks being'uséd, this method'remj

“gulted in lower correlations,

‘The means were calculated by use of the formula

M= _ZX .

\

’”This is the method for computing the mean for ungrouped

series. For example, for paper A all the marks asgigned to
it were added so that the total gave the term<X. N is the
number of papers, twenty-rfive,

A derived form of the Paayson product moment formula

was usged in making the computations of the coefficients of

correlations. Thig derived form for use with a calculating

- machine igs:

r = n .ZXY -ZX E‘Y o)
YOzx = GEx)2hey - - &y

The term. rxy is the coefficient of correlation between two
ltems x and y. In this study x represents the grades as~

signed to each paper by one teacher, and y represents those

found by computation to be the mean or average (best) gradeso

kAs shown in Table I, page 27, the X represents the marks in
» Vthe columns nu.mbered from one to twenty-five, and ¥y repre-

kisents the column of average (best) grades,

Suppose the calculation of the correlation of Teacher 10

*"be used ag & sample of the correlation procedure. The number
‘“of examination papers, N, 18 25 . The sum of the x'g, Zx, 1is

,1886,00,‘_The sum of the“yws,.Zy, 19”1945.20. All the x'g




- were squared individually, and‘their'sum;‘ x2, was

athe ranks of the papers., Frem~the~origina1 repor? eheets

¥

147,700,00, All the y's were sqﬁarea'iﬁaividually, and
;heirﬁsum,éiye, was 154,631;04;v Each X was multiplied

by its corresponding y value, and the sum of all of these
products, Xy, wasV1509786;9O, The square of the sem of
all the x's, (Zx)2, was 3,556,996.00, The square of ths
sum of all of the 7', (£y)2, wae 3,783,805,04, Substitute

ing these values in the equation on page 28, we have

rxyez 25 x 150,786.90 - 1886 x 1945,20

(255107, 700; = 3,556,000) (25715%, 651,00 = 3.705,605.00

and this gives the wvalue to rxy,/the coefficient of corre=

‘:lation,vof'059580

‘This same method was used to calculate the coefficient

_of correlation for each of the twenty-five teachers.

It is‘always desirable to know the probable errors of
eachfeorrelation coefficient. For these calculations the |
following formula was used:

P. Eop o _ o6T45(1-r3) |
. Y ;

"A'eample calculation is not given for thilg because the
operation is comparatively simple. The r represents the

""»correlation coefflclent and N represents the number of

cases‘used, Which was twenty-afivee

As a further means of comparison, the correlation

kcoefflcients for the twentyufive teachers were found using ’




; pose‘was complled as shown in Table II, page 31.

. " - 30

~submitted by the individual teachers and to be found in

Appendix C of this study, the information for this pure-

The formula used fdr these computations was Spearman's

formula beged on rank differences9

; ‘ . 2
P = 1l = 6 Z(VXA"’ Vi ) ]
N (N - 1) ~

where Vx and Vy are the ranks of ﬁhe;x and y terms, regpece

tively, and N is the number of cases, twenty-five, ,
The Vy term, shown as M in the last columns of Table II,

bage 31, was found as the mean was found in Table I, page

273 in this Instance, however, the mean was in each casge
Ereduoed to the nearest whole number so that the set of

averages or means was a 1list of whole numbers.,

All computations have been checked for accuracy.
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' CHAPTER V
THE RESULTS

3The results of the various gradings made by the
twenty-five teachers on the set of eighthvgrade eXaminae
tion in geheral science; complled from the individual

teacher reports found in Appendix C, are to be found in

geterms of their per oent marks in'Tahle I, page 27, with

n the computed means or averages for each paper.

‘ The first column of Table I, page 27, gives the
pupil papers according to an alphabetlcal arrangement
from A to Y, inclusive. Columns one to twenty-five, in~
clusive, give the per cent grades assigned to the correspond-
ing papers by the various teachers who are designated by
the,numbers one to twenty~five° The lastAcolumn gives the

arithmetic means for the papers. As explained previously,

 these gets of mean grades were used as the best marks

 obtainable for the papers.

A graph based on the grades as found in Table I, page

2T, shows the distributlon of grades given by the twenty=-
'f'five general science teachers. In Graph I, page 339 there

“are twentynfive silhouettes, one for each teacher respective-

p 71y.( In comparlng the grades glven the set of papers by

£ ;fiyeldivlslons~similar to‘theufive letter grades commonly'

vthe various teachers, the per cent grades are grouped in
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_nused in‘grading. The first bar pictures the per cents
‘ 160‘a 95;  The other bars in order represent per cents of
ok - 88, 87 - T7, 76 = 65 and below 65,
The results of the various gradings made'by the twenty-
-five teachers on the panere, compiled from the individual
teacher feports found in'AppendiX C, are to be found in
terms of thelr ranking marks in Table II, page 31, with

 the computed means or averages for each paper,

The first column of Table II, page 31, gives the pupil
}wn7;‘ papers according to an alphabetical arrangement from A to

Y, inclusive, Columns oneyto twenty-five, incluéive, give~

Eﬁa ~ the ranks assigned to the corresgponding papers by the
various teachers who are designated by the numbers one to
twenty-five, The last column gives the arithmetic means for

the papers. These sets of mean ranks were used as the best

fanks obtainable for the papers and wene reduced to the
'-nearest whole numbers.
| “ Table III, page 35, presents gummaries of important
n‘relationshlps based on the per cent, marks as given in Table I,
k:inpage 27, and on the ranks as given in Table II, page 31 The
i first column of Table I1I, page 35, designates the teacher; °

‘fthe second éolumn gives the coefficient of correlation be-

vjtween«the teacher g set~of marks. and the best set' the thlrd-?

fcolumn gives the probable error of the correlation coezficient,_~

k the fourth column the 1owest passing grade as indlcated by




'SUNMARY OF THE RELAWIONSETPS“BASED ON THE MARKS
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each teacher; the fifth column gives(the’number of pupilils

failed by each teaoher, and the sixth column gives the
eorreeponding rer cent of puplls falled; the seventh
column gives the number of pupils passed by each teacher,
and the eighth column gives the corresponding per cent of
puplls passed; the ninth column giveg the coefficient

of correlation between the teacher's set of ranks and the
mean or average rangs;

| | Tablé IV, page 37, glves the variations in the ranges
of the marks gilven to the papers by the twenty-five
eteachers, The first column lists the papers; the second
column gives the highest grade given to each paper; the
th&rd column gives the lowest grade given to each paper;
‘and the fourth column gives the range or difference between
thebhighest and the}lewest grades given each peper°

A graph based on the highest and lowest grade given

yeaeh paper as found in Table IV, page 37, shows the range

or variation of markekgiven to the papefs by the twenty-

ifive teachers. In Graph II, page 38, there are twenﬁyé
vy fi#eklines, one forieACh paper. The lehgth of each line
is: determlned by the range or differenoe in the marks
given that paper by the twenty»flve teachers, the chorter
‘-the line the more uniform the teachers are in their grading;

fthe'longer the;llne the more -they vary in their gradings




TABIE IV

BY TEACHERS CLASSIFIED ACCORDING TO PAPERS

. SUMMARY OF THE VARIATIONS IN RANGES OF MARKS GIVEN

37

 Average Set

Paper Highest Lowesgt Range
o Mark Mark or
Given Given Difference
A 100 * 82" 15
B o8 70 .28
¢ 99 83 16
D 98 81 17
E 90 78 12
B o8 . 66 32
G 100 70 30 -
H 9%.5 60 33.5
I Q0 66 o4
J 87.5 6905 18
K 96 61 35
L 79 33 46
Mo 81 52,5 28.5
N‘ ,"‘ 78 4605 3105
0 98 63 35
P 78 ,48; 30
Q 70 39.5 30,5
S5 90 - 47 43
T 920 44 46
U - 95 71 24
v 98 T1 o7
W 95 69 26
X 100 74 26
X 91 45 46
| Correlation ,, ﬁ
o owith «8%9 «913
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"f‘ comparative value to a: paper in the group, but in deter»"

" GHAPTER VI
CONCLUSIONS

From a careful study of the data presented in the
foregolng tables and graphs the writer 1nfers the follow-
ing outstanding facts: _

1. The reliability of‘thefseveralvteachers'~marks
on the éet of general science examinétion papers ig only
moderately high.,

As ghown in Table ITI, page 35, there are fourteen

‘teachers whose grades correlated less than .900 with the

best set, with four below ,750. The median correlation
coefficient based on grades was .876 and .879 based on
ranks, The probable errors were comparatively low.

2., Though the reiiability,’as revealed by the corre-
1ations; ghows that the teachers agree falirly well as to
the relative merit of a paper within a set of twentymfive;

thege same teachers-differ widely in determining the stand-

  ard;far.passing‘or«failing;

Table III, page 35, showsg that two teachers consid-

‘ ered forty per cent of the pupils faillng on this examine-

ation Whlle ~another teacher dld not: fail a 31ngle pupil.

Such ‘findings as. thls bring out an important feature in

"measurement.. ‘The fault does not . 1ie in 'giving the proper
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~mining the suitable arbitrary mark that decﬁdes the success .

or failure of a student. At thig point, the teacher s mark

~can have a large effect in determining the pupil's confi-

dence in himgelf and preventing the psychologicai effects
produced by fallure. It should be noted here, however; that
the @ifficglty in determining this arbitrary standard is
Just as difficult in objective tests as In the SOmcalied
| subjective or esggay=-type. Thisg 1is a-point too often over-.
lobked by the advocates of the new-type objective test.
kThe traditional érbitrary.70 or 75 as the passing
grade ig not so apparent in this study. The passing gradeé
as shown in Table III, page 35, range from 75 to 55 with
the median being 67. Because of this, the writer used 65 as
’13 the limit of the last group in determining the distribution

of grades as shown 1ln Graph I, page 33.

ke ‘“,‘q.A careful study of Table iII, page 35, shows that
| the per cent of puplls failed or passed does not depend.
alone on the arbitrary pa531ng grade indlcated by the

 teacher, as one teacher with & passing grade of TO failed

‘\forty,per Qent{éf‘the‘group‘of‘twentymfive while another
:‘f'teachePVWiﬁh‘the saﬁé'passing grade, 70, falled only eight
per oent of the group of “twenty=five. Nuch depends upon

' §Whether a teacher is- What ig known as a high or a low grad-

'r,er.; It 1s here that the subjective -element enters ge) determ

- mine ‘the, indiv1dual teacher 8 standard of a "good" papero

+




I dietribution of marks somewhat near the normal curveo

e
5
S

fthere was fairly close agreement on the grades assigned t0

‘1the better papers.,

L
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3% It is recognized that ah‘examination should make -

¥

The data in support of this thesls as shown in Graph I,

~bage 3%, reveal a great variation among the tWenty~five

teachers in their distribution of marks. The graph of the

average grade bears out its use as the best grade er most

‘perfeet get of marks in that.it,TollOWS'very closely the
knormal distribution., A careful study of Graph I, page 33,
. shows the wide variation in the judgement of the twenty- |
- flve teachers as to tﬂe rating of the twenty-five papers
“into the five groups of excelleﬁt, good, fair, poer, and~

;failure°

4. While the correlation of ranks and grades found

in this study was moderately high, attention to Table IV,

 page 37, shows that there was a wide range of marks assigned

£o the papers., In the case of paper L and paper T the

range was as great as 46 per cent. This difference wasA
'equal £6 ehy7feﬁnd by‘Starch and Elliott in their studies,
fHowever, either the highest set of marks glven or the low-
3est set Would serve as a feirly reliable set of grades for
"5the twenty=five papers‘because their correlations with the

faverage set of grades Was 899 and .913 respectlvelyo

It Will be noted from Grabh II, page 38, that

The graph sbows by ‘the greater varietions
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that it was more difficult to measure -or determine the value

of the work done by the poor students. | ‘ )
5. Since this study is a comparative study of the sub-

jeetive grading of general scilence teachers, some compari-
gons should be made with similar studies previously done.
One might assume that the "scientific method" of approach
to a task might tend tO'alieviategsqmewhat the subjective
element in grading eSSayatype examinations, and that the
cofrelations would be b}gher-with‘science'teachers; .The

median of the correlations foundbin this study compared with

‘those found in the Shriner study and the Overholser study

referred to in Chapter II are respectively as follows:
- Science teachers - 876
- Algebra teachers - .946

" English teachers - ,917
_ Geometry teachers- .917

" General Conclusions

‘ fTo appreciate the value of the results of the study

in the prev1ous section it is well to know some of the.

:recent thoughts on the subject of measurement. Although

the eseay examination has been in existence for hundreds
of years,kthe amount of research devoted to it 1s far less

than that on the newermtype, objective tests. What research

"there was in t he past has been of the negative klnd to show

than,to sh0W~improvement.;
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In a discussion of the essay tests versus the short--

. answer tests a comparison of the amount of teacher effort ,

required for each type might be consldered. Both tests re-
quire eleven hours of expert labor, The essay.needing one
nour to construct and ten hours to score while the new-type
will require ten hours to oonstruct and one hour to score,
Five or more studies have been méde_on the attitudes of the

pupils toward each type with the students about evenly divid--

ed in their responses. A study made with‘college etudents

showed that not only Wae the achievement more permanent,

as ehown by retests, with the use of the essay examination,
but the methods of study Were superior. The students' "ex-
amlnation set" wa.s preferable on the essay type, -

At its best the egsay question calls forth mental

pnocesses Which are difficult to approach by other means

and are extremely desirable objectives in many educational
situations,‘ But this form of examination should be restricted

to the type of achievement for which it is best suitedo

,'Great caution is now used by experts in constructing the
{eessay question so that it calls forth the desired mental

‘processes. The questions are balanced in difficulty and

arranged 1n order sterting with the eaeiest. No choice is

permitted among the questions so that student achievement

: ‘can be comparable,

Beoeuse most early studies have proved the unreliabil~
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ity of the\scoring"bf'thé egsay tYpe.egamination, gpecial

~emphasls has been given to the various methods of grading.,

Four methods are used:

1, Percentage-passing which glves a false notion of
fineness of discrimination.,

2. Sorting or rating which uses letter grades,

3. A quality scale which does not increase the re-
liability. - . '

4, Gheckmlistmpoint score in which each question is -
graded on a series of specifically defined points.
Thig 1s considered the best method and results in
high reliability. ;

- On the College Entrance Examinations it has been pog-
sible to secure ag high a correlation as .,990, The scores
are ligted for each part of the test by the reader and these
are then totaled and converted to a scalé by the technician,
With a close cooperation betweenfreader and technicilan a

high reliability can be achieved.,

Carl Stevason of Notre Dame has devised a "marking

scale" to be used in the conversion of raw scores into

school marks. By the use of this a teacher can use the -

CheckolistQPOint’score method of grading which would produce

l higher;reliability,and then convert the gcores to a mark

’basédWOn measures of céntral tendency. To increase the pize

of the groups two or more classes of the same teacher or

~cooperat1ng teachers may be pooled - Records of grades from

’previous semesters may be used 1n grouping°

Surely by applying the newer procedures in congtruct-




’

| | 45
ing and grading subjegtive tests and in meking a well-
balanced use of both the esgsay and new~tjpe, objective ﬁests,
a program of measgurement and evaluation can be carried.on

that will furnish the required data for pupil guidance.
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6.
Te

 First Semester Test General .Science

Bxplain how a plant leaf operates as a food factory,

Give several ways in which trees and forests are useful
to man,

What effect does heat and cold have on matter? Give an
example of this scientific prlnclple from everyday eX-
perience,

-

Name a chemical'element and give -its symbol., Give a

chemical compound with its formula. How would you class»

sify the atmosphere? Name a chemical change.,

Explain how distance to the stars is expressed° Give
an example,

Choose a heavenly body and discuss it fully.

List 5 things in your everyday experience that work by

~means of alr presgsure. Which use compressed air?

, Choose the word from the list that fits the phrase.

a. the green coloring matter in leaves

b. the gas that 1s essential to life and combustion

c. & group of gtars having a special name

d. an instrument for measuring the pressure of the at-
mo sphere )

e, the process by which water passes into the roots of
.plants and through the stem

f. the path followed by a heavenly body

g. the smallest particle into which all matter can be
divided

h, the sun with the group of planets which revolve around
it

osmosis chlorophyll constellation

- orbit photosynthesis solar system
_ barometer thermometer . carbon dloxide

compound meteors “atom
SERERE ‘oxygen







" Peru, Indians
March 15, 1943 )

My dear felldw scilence teacher:

I am working on a thesis, "4 Compararive Study of Sub-
jective Measurement in General Science" » a8 a part of my
Master's Degree at Indiana State Tedchers College. Ags a
part of this experiment I need to have a sget of General
Sclence examination papers graded by a number of science
teachers that I might make a study of the comparison factor
in educational measurement.

Starch and Elliott made a well-known study on '"The
Reliability of the Grading of High School Work in English
and Mathematics". Other studies of teachers' marks have been
made by noted educators. In the Starch and Elliott Study,
one paper was graded by a large number of teachers. The ele-
ment of comparative rank among students could not enter into
“guch a gtudy.

In thig experiment of mine there are a group of twenty-
. five gtudents whose papers are to be graded, thug making a
comparison possible, BStudies similar to mine have been
made in English and Mathematics by Dr. W.0. Shriner and Mr,
C. Daniel Overholser from Indiana State Teachers College.

I have chosgen you ag one of the Sgience teachers of the
State whom I thought would be interested in. participating
in this eXperiment. Your part would be ‘to bead the set of
- twenty-five papers and give a percentage grade and rank to
each paper. I know these are busy times but it ghould not
u_take too long to look over this examination,

‘ ‘ Will you please use the enclosed card to let .me know,
.yes-or. no,as to your Willingness to be a part of this exper-
' 1ment @, : o : « ~
I shall be counting on you.
V Slncerely yours,

Elizabeth A Ridenour

R.R. 1 Peru, Ind.,
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