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CHAPTER I 

THE PROBLEM A1m DEFINITIONS OF TERMS USED 

Measurement has always held an important place in 

the field of education •. One of the most essential factors 

in the teaching process has been that of measuring the re

sults of the teaching. Before the eighteenth century this 

was done largely by means of the oral examinationo 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 pub1:te ·~ ~.d.b,b,O,:l!, .;'o tha'-t\. ~f\~.e~ ·teacher • s judgement 

of a student is ~~;;~·~~ .·; ~ ~~~: ~~I?·~.ttc,i~ms which were advanc

ed were valuable be~ a~-~~; t~~; ~ 1~~- ~o: a new interest in, 

and a more scientific approach to the important problem of 

measurement. Chapter II of ·this study ·is devoted to these 

various_ challenging studies. 

I., THE PROBLEM 

Statement of the problem. It was the purpose of 

this study ( 1) to discover whethe~ or not teachers have a 

wide variability in the grading of the subjective .ty:pe_of 
, •. I ' , ': -: ,, , ••• ' :• ... ~ ·, <- ' , , :, , , ' • ' ' • 

examination paper; (2)'to discover whether or not science 
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teachers I: tend to be .. more· scientific in their methods of 

grading than are other teachers; and (3) to show the impori' 

tance of the comparison factor in grading. 

Importance Q! the study .. The several studies that 

were made during the early part of this twentieth 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. Monroe,l educational research director of 

the University of Illinois, reports that by 1920 education

al measurement might have been considered as being in the 

period of adolescence. Test construction was in the 

"pioneering" stage with objectivity of scoring a necessary 

requirement~ During the years from 1920 to 1945 education

al measurement has developed to the status Of early adult

hood. Today objectivity is desirable but not necessary 

from the.point Of view Of 'validity Of the instrument. Now 

the consideration of validity· is relative to the curriculum 

objectives and the intended function of the test. 

One of the important services the measure.ment 

movement can render education is in the clarification of 

its objectives. The Progreersive Education Association has 

.:t Walter s. Monroe, 11 Educational Measurement in· 
1920 and 1945, 11 Journal of Educational Research, January, 
1945. 
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recognfzed the close relationship between educational objec-

'·· 

tives and the tools of instruction, one of which is the 
. I 

test. 2 

The essay examination came into disrepute with the 

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

ent change in the concepts of measurement, it is again find

ing an important place in receBt literatureo Much space is 

now given to a discussion of the formulating and the pro

cedure of marking the essay examination. 

In recent literature the terms, "testing" and 

"measurement'', are being replaced by the new term, "evalu

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

to. what should be measured. 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, 11Why evaluate?" nTo enable 

the right pupils to receive the right education from the 

right teachers ;t• , The new concept of the purpose of eval

uation is to furnish the necessary data for guidanceo 

The leaders in the field of measurement in 1945 maintained 

that there .is need. for explicit measurement of all aspects' 

2c.C.Ross, Measurement 1g Today's Schools.(New York~ 
·Pr~ntic~-Hall, .Inc .. , 1941), p.23 
· . 5 H~H.Remmers, and N .L.Gage, Educational Measure-
~··· and Evaluation •.. (New .York: Harpers, 1943), p.,l 

'. 



of educa-tion growth': Paper-and-penc,il tests are being 

supplemented by interviews., questionaires, and rating 

scales. 

There has been much written in f,avor of the objec-

tive measurement. C.C" Ross, however, affirms: .. 

4 

There is 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 in4elligent interpre
tation and application of results. 

The writer believes that if it can be shown from 

this study that the subjective measurement of teachers is 

more reliable than was previously claimed in the early 

studies, 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 

Comparison factor. The term, comparison factor, is 

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

grading. 'Though.it was not considered in.the early studies~ 

the writer feels that it.is.the basic factor in grading .. 

A teacher be.fore grading a test usually assigns a 

'Certain value to· each question 'determined by its importance 

in comparison with the o.ther questions on the test.. An-
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other procedure .foliowed ·in grading is that of sorting 

which also makes use of the comparison factor., The entire·' 

set of papers are sorted into five groups according to their 

comparative merit before the grading of individual papers is 

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 is to pe expected that their 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 these same two teachers 

gradi-ng independently an entire. set of examination papers. 

It would not be unreasonable to expect that these teachers 

~would agree quite closely on the best paper in the group and 

the one .. that .was .. :the. poorest and on those· that were of mid

dle value. In0ther words when the comparison factor is con

sideredby students of measurement:: the reliability of 

teachers' grading· should be increased., 

Averi!rge (best) grade.. ·.That the reliability of a cer

. taiE teacher's·. marks• might be determined, .it was:. necessary 

that the most perfect set· ·of marks possible -to· obtain be . ' 

·. used~ In examining .the table of the marks given the papers 

by.the twenty-five teachersr it will be ·found that one. 

paper .. 'will, be .. given a ~igh .. grade by some, a :low grade by 
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l 

others and many gradeys between the extremes. The grade 

that·most nearly represents the central tendency of the 
' 

entire group might be called the best grade which might 

have been given the paper. It was for this reason that a 

set.of means or average!=! was selected to represent the 

best marks .for the entire set of papers. The coefficient 

6 

·1 of oorr..ela.tion .was computed for e~ach set of teacher 9 s 
I 

marks with .the corresponding set·of arithmetic means or 

averages. 

III. ORGANIZATION OF REMAINDER OF THE THESIS 

· ·Literature studied. The second chapter of this 

studyconcerns a number of previous studies dealing with 

the accuracy of teachers' marks and also some of the more 

recent writings on the·subject of measurement and evaluation$ 

Material ~· Twenty-five unselected papers in 

general science were. taken from an eighth grade examination 

given by the writer. These papers were .graded by twenty

five sci~nce teachers from various school systems through

out .the. state o.f Indiana .and student-teachers under the 

direction of· Miss Geraldine Shontz of Indiana State Teachers 

College; Terre Haute, Indiana. These teachers·' marks fur-

. nishe.d the data for the study. 

Procedure. The methods used in making the stati-~:ti

cal calculations·:tn this study are given in Chapter IV~ 
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The formulas with explanations and. sample calculations will· 

.'1· 

be presented to clarify the method& 

Using the twenty-five different marks given to each 

of the twenty-five papers a mean grade was computed for 

each paper~ This was called the average or best grade, as 

before mentioned~ and was assumed to be the most nearly per

fect mark given a pa~er by any of the twenty-five teachers~ 

The formula used for these computations was the one for 

calculating the mean of an ungrouped. series.. The actual 

marks given each paper were then correlated with these best 

grades& The fearson product moment formula and the Spear

man formula based on rank differences were used in finding 
' 

the correlation coefficient. 

Results. The results of the calculations explained 

in ,the preceeding chapter are presented in Chapter V. Here-
' in are given the computation results in tabular form with 

their interpretation. 

· Conclusion& 'Chapter vr~ the last of this study, con

tains· the conclusions reached after this study was completed .. 

These are given in two parts. The specific conclusions re

sulting from this particular study form the first part.. The 

second part contains general conclusions regarding teachers' 

,marks and examinations. 



·CHAPTER II 

REVIEW OF THE LITERATURE 

Our hope of educational improvement lies in evalua-

tion. - Educational evaluation involves the passing of judge

ment on the degree of worth-whileness of some teaching proc

ess or learning experience and saould not have as its sole 

purpose the basis for giving a m~rk. Using the language of 

the modern artilleryman, educational evaluation is a kind 

of range-finding in contrast to aimless firingo 

Harold B. Dunkel 1 believes that in the immediate 

future testing devices will be in greater demand and use 

in helping to solve the problems arising out of war and 

post-war adj~stments. It is, therefore, important that the 

basic.philosophy of measurement be more generally understood. 

Evaluation has begun to get away from the memoriza

tion of information. -The supposed high correlation between 

~easu~es of information in a certain field and the ability 

to think.in that field are.now thrown into doubto The old 

oral type of test was wholly for memorized information. 

This has given way to the pencil-and-paper tests of infor

mation in use_today but other devices are becoming ever 

' • • ' < 

. . . ; .Harold B. Dunkel, !'Ce>mmo~:Misconception ·about 
Te~t;ing, and Evaluation,n School and Socfety, May 29, 1943. 
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more important. Mental ability is being broken down into 

various aptitudes. 

C. c. Ross 2 gives three stages in the use of tests., 

(1)· Curiosity stage (2) stage of confidence or over confi

dence and (3) the pres~nt. stage, one of critical caution., 

Tests are a means not an end; a tool to be skillfully and 

intelligently used. Measurement·may now be considered to 

be coming of age. The publication of the first volume in 

1938 of the Mental Measurement Yearbooks by Rutgers Univer

sity Press marked an important milestone in the history of 

educat:i.onal measurement. 

"The measurement movement in education always has 

been criticized and it is safe to prophesy it alway:s will beo 

This isas it should be .. Measurement is becoming ever more 

important for it has spread upward to adults and downward 

tO the. pre..;. school child." 3 

The so-called traditional test or· essay examination 

has been in existance for hundreds of years but the amount 

of research devoted to it is lessthan that on the new-type 

or objective 'test. The research has been of the negative 

ki:hddesig:hed to show how poor rather than to show improve-

·· 2 Ro s s, ill2.. cit • pp. 67-68 
3 . . II 

S. A. Courtis, · Current Criticisms of Educational 
Measurement," Review 'of Educational Research, 8:545-50, 
December 1938 --
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ment. Most of this·· evidence has bee:q. in the studies of the· 
.>· 

extreme variability of teachers' marks.· There has been onJ,y 

one study, by Meyer, made on a comparison of the old and 

new type tests. 4 

The Starch-Elliott.Study in English. 5 This study 

was made to determine the range of variation and the re~ 

liability of the marks assigned by teachers to examination 

papers. A single paper was to be graded independently by 

a great number of te~chers. Two English examination 

papers written by two first-year students in the largest 

Wisconsin high school were used. Several hundred copies 

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 teacher. Some were also graded by English students 

in the University and others by students in a class on 

E<luoational Measurement in the University of Chicago. · The 
-'l 

rariges and medians of these groups were almost identical 

whether the gro:p.p doirig the grading was a small or large 

group. The most startling fact of this investigation was 

the wide range of.variation in marks (from thirty-five to 

forty points) for the same paper. 

4 :Remmers and Gage, 212.• cit~, p. 131 ·· 

5 Daniel Starch and Edward c .. Elliott, "Reliability 
of the Grad~ng of High School. Work in English", School 
Review 20:. 442-457, September 1912 



Tl;le poorer pa_per was givenfiye points above pass-

ing by one teacher but below passing by twenty-two of the 

grading group.· Such. a variation would have an important 

11 

· bearing upon the question of promotion and retardation if 

.the .examination·were usedasa 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. 6 I~ had been 

urged that the marks given on language work would natural

ly vary considerably because of such contributing factors 

as. spelling, sentence constructi'on and vocabulary. This 

would be different in marking mathematics which is an 

exact science. The investigation made by Starch and Elliott 

a year later in mathematics was a sequel to. the one made 

by them in English. There was only ~ paper, a geometry 

examination, used in this study. The principal teacher of 

mathematics in the high scho.ols participating did the mark

ing. One h~dred forty papers were graded and returned. 

The s.chools represented in thiE! study had arbitrary pass

ing grades of 70, 75, or 80 rather than a passing grade 

determined by the type of examinationgiven or class tak

ing it~ 

6 DanielStarchand Edward C. Elliott, "Reliability 
of Grading Work in Mathematics., 11 School Review, 21:254- .· 
259, April 1913.. , " 

.:, '·; • 'I' ,'• 
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This investigB:-tion failed to sl;lo~.any more reliabll.,. 

ity or lack of variation but rather ~ more extremely wide 

variation than the English study dido The probable error 

was 7.5 in mathematics while in English the probable error 

of the two papers was 4~0 and 4.8o 

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 disregarded these items 

while others did not. Another explanation given was that 

schools doing the grading were so widely scattered and 

therefore had different standards of attainment. This did 

not seem.to be the real cause of the variation because it 

was found that four teachers in the same high school assign

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 as those of an entire paper. 

Another study was conducted by the same authors 

in history~ Again only one paper was graded by 122 dif-
~ 

ferent t~achers. Their findings in this study corraborated 

with those of mathematics and English. It was concluded 

that variability of rb.a.rks is n~t a function of tJ::te subject 

but of the examiner~ 

The Shriner Study. 7 · This study was made in two high 

'{ Walter 0. Shriner, "The Comparison Factor in the 
Evaluation of Examination Papers", The Teachers College 
Journal, 1: 65-74, January 1930 •. 
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school departments, :~ophomore algebra and freshman English~· 
.>· 

Twenty-five final examination papers were secured from 

these two department® in the Ann Arbor, Michigan High 

School~ These papers were made under as normal conditions 

as possible in classes.composed of unselected pupils. 

The sets of original papers in all cases were sent 

either to teachers of var·ious leng~hs of experience or to 

advanced college students of tho·se subjects.. No instruc

tions as to the method of scoring were given except that the 

grades were to be given in per cents based on the scale of 

100~ The persons grading the set of papers were asked to 

designate the grade they would consider a passing mark on 

that set of papers. No marks were to be made qn the origin

al set of papers that might influence another grader. 

The coe~ficient of correlation was computed ~or each 

·teacher's marks with the corresponding arithmetic mean in 

each test~ The following conclusions were ~ound: 

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 o.eo and only six less than 0.90. · The 
m.edian cor.relation coefficient for algebra was 
o946 and .917 for the English with comparatively 
small probable errors. 

2 ~ The length o·f teaching experience was not impor
tant in the matter Of g~ading • 

. 3 •. The greatest difference and fault lay in choqsing 
the suitable arbitrary.mark as a passing ,grade. 
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The Stalnaker .-study .. 8 Earlier E!_tudies had proved 

that' the ordinary essay-type examinations were not reliably1 

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~ 11 The _accurate scoring of 

objective tests requires more care than is ordinarily ac

corded it." 

The papers from the examination given each year by_ 

the College Entrance Examination Board in various centers 

are sent at once to New York~ Here readers assemble from 

schools and colleges to evaluate them. About 100 readers 

read the English paper in 1937. 

The student's name is concealed. A score sheet., pro-

viding space. for each part score made on the examination, is 

stapled on each answer book., No marks are made on the book~ 

let itself. After all score entries are made the book is 

turned over to a coniptometer operator who arrives at the 

. total score which is converted to an appropriate scale and 

reported as .the obtained ·grade. 

The grade .sheets are removed from a sampling of books, . 

new ones are attached, and the book.s, are se::qt back through 
r ',·' 

·8 John FJI. Stalnaker,>·11Essay l*aminations Reliably 
Readu, School and Society, 46: · 671-672, November 1937., 
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the ;reading process •. - This. second, co.mpletely independent 

:~-

reading of the book provides a means of.checking there-

liability of the grading .. 

The table showed that all the subjects except Eng

lish ( .84) were read w1th-a reliability of over .96 and 

several, mathematics and chemistry, of ~98 and .99 respect

ively~ 

Stalnaker concluded that cooperation between tech

nician and reader will result in improved procedures which 

should·raise these reliabilities to even higher figures" 

Such studies should dispe.l the idea that essay examination 

cannot be consistently and reliably read~ 

The Ashburn Study. 9 This experiment was suggested 

_by a discussion in a meeting of lecturers at West Virginia 

University. While one was attempting to make all the tests 

in his course of an objective type, the others suggested 

that ~he essay question should be used because of their 

belief that it tests certain abilities that cannot be 

measured, by other types of questions. Discussion questions ... 
on.Dant~ were given to different groups of students and 

three members of the faculty, authorities on Dante, were 

asked to read the paper.s and assign to each a letter grade; 

.· .. · · ·•· ·• · ... • .. 9 Robert Ashburn, 11 An Exper:iment in Essay-Type 
Questions", Journal of Experimental.Education, 7: 1 ... 3$ 
September .1938 ~ 
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At first glance ther~ seemed to be a high degree of agree-

ment~ The average grades for the sixty-five papers ran 

about the same but the failing grades were not assigned to 

the same papers. Correlations were run on them by pairs 

with the following resul-ts·: Professors R and S.D .65 i .05;. 

R and T, ;67 ± ·.05; and· s and T, .69 ± .,04~ 
Ashburn wished to continue~the experiment under more 

fair conditions. All the student·s were given the same essay 

questions$ .one on history and the other on English litera

ture~ These had been prepared by committees of three fac~lty 

members each; The correlations of them by pairs were: 

history 
English 

·X and Y' ·X and Z 

~71 ..,. .,04 
~81 :;: .03 

Y and Z 

~61 + o05 
~84 ± ~02 

The question was ·raised as to whether there was a 

consistent standard used by each member of the faculty in 

gr~ding 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 

rereading his average grade dropped~ Y'was in better humor 

during the second reading and the. grades improved, five 

passing who had failed on the first reading.. Z considered 
'' 

the papers worse and found ten more failures on careful 

reading. All three used greater care in their second read

ing but their correlations with ~ach other dropped., The 

following. conclusions were reached.: 



1 ~·· The passing or· failing (the difference between 
·credit and· no credit) of about 40 per cent de
pends not on what the student knows or does not 
know, but upon who reads the paper. 

17 

2 .. The passing or failing (the difference between 
credit or no credit) of about 10 per cent depends 
not on what the student knows or does not know, 
but upon when the papers are read. -

The correlations reported by Ashburn were made on 

pairs rather 'bhan on single grad~s and thus do not give as 

true a picture as possible. An average or best set as 

described in Chapter I could have given truer correlations. 

The Lawson Stu~.lO Douglas E. Lawson believed that 

a teacher's marks may have a large effect on_a pupil's self 

confidence., "The teacher who deals in grades may be handl

ing material as lethal as anything sold by the pharmacist 

.or administered by the practitioner-- lethal, that is, if 

wrongly used ;·u 

While teaching a:n extension class in educational 

tests andmeasurements in a German community of·southern 

, Illinois, he carried out a study of the grading done by 

teachers having uniformity of background and professional 

preparation; ·.Certainly here was a condition in which there 

was ideal<uniformity. of the graders~ Of the forty":'one ex

perienced•teachers in: his class participating, thirty-five 

claimed·. German ancestry; twenty.:.nine spoke German; thirty-

,', ,' 

. ···· · ···· · ·· .. lO Douglas.·E. Lawson, 11 Teachers ~ Marks--Tragic ~nd 
Absurd", The Educational Forum,4:175-179, January 1940;' 
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eight were born in the same county; ~hirty=four attended 

the same elementary and high school, and twenty-two ha~ 

their. training in the same collegeo All were teaching with

in eighteen miles of the county seat and all but one were 

teaching in the elementary schools. 

Some of the papers to be graded were collected from 

actual students in different grades. Others were prepared 

with errors deliberately made in. them. Mimeographed copies 

were made of the nine papers finally selected. These were 

to. be considered as having been written in a final exam

ination by pupils in the grades indicated~ The teachers 

doing the grading did not know it was an experimento Since 

it was one of the assignments in their extension course, 

their best efforts would be put forth in the task of grad

ing~ 

.On an eighth grade essay on American literature the 

grades ranged 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 .repQrted on sixth and seventh grade dis

ct\ssion questions; 

The experimenter feels that t:Q.e teacher, ;l.n allow~ 
,. •,. ,.' '. , ,I· ; 

ing so much s-qbjec;tive. judgement to enter . .into her grad-

ing, builds 'a false sense of superiority in which her 

school becomes a little kingdom~ He advises a greater use 

of< Objec~ive grading and an increased 'U,Se. of,.standard tests~ 



Although thi~ study was made muc~ more recently 

than the Starch-Elliott studies and was 'intended to be 

an improvement by using a homogeneous group of graders, 

little is added to the 1912 and 1913 studies. The method 
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of grading only one paper· at a.time was still used in this 

study and this is not a normal method of grading. 

The OVerholse~ study. 11 Thi_s study used data from 

the grading of tw~nty-five unselected papers in plane 

geometry. Marks were giventhese papers by twenty-five 

teachers from various school systems. No instruction as 

to scoring was given except that per cent was to be 

used in grading based on the ~cale of lOOa The teachers 

doing the grading were asked to designate the grade they 

would consider a passing mark~ 

The coefficient of correlation was computed for each 

teacher's marks by comparing it with the average or best 

paper of the group~ 

The following facts were revealed by this study: 

1~ The reliability of the teachers' marks was high., 
The median correlation coef~icient based on 
grades was 0.917 and 0.903 based on ranks. 

2. The frequent listing of the arbitrary 70 or 75 
as the passing grade was not so apparant as in 
previous studies. The passing grades varied as 
much as 40 per cent. 

li 0:. Daniel Overholser, 
parison Factor in Measurement", 
Teacher's, .Col:J_ege, 1940 

"The . Significnace . .J. of the Com
Thesis» Indiana State 

~-



3 •·· The range 9f marks assigned. t() 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 compacte 
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The Brown Study. 12 This was an experiment conduct

ed with home economics .seniors completing the course in 

supervised teaching and with graduate students who were 
.. 

experienced teachers. Seven essay-~ype examinations were 

graded by twelve home economics teachers. A per cent 

grade was given 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 accurate-

ly as tests in any other subject field. 

12 Brown Clara :M. Evaluat-ion and Investigation in . ' , . ' 
Home Economics, (New York: F.S. Crofts and Company, 19'41) 
cited by Remmers.and Gage, £J2.• cit. p. 129 
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CHAPTER III 

MATERIAL USED 

. The examination, a copy of which will be found in 

Appendix A of this study, was the material used to secure 

data for this study. The examination was one given by the 

writer to her general science cla~ses as a test over the 

first semester•s work, and therefore was quite general in 

nature.. There are questions touching upon the various 

sciences: biology~ physics, chemistry, and astronomyo 

The examination is largely of the essay~tpye, two 

questions calling for an explanation and two for a discus

sion. The greater part of this examination, seven out of 

the eight questions, are subjective.. While in question 

three a definite scientific principle must be stated, the 

student·is given his own choice in naming an everyday ex

ample for this pr1lllc1ple.;· He 1$ also allowed to choose 

the heavenly body which. he will discuss in question six., 

The method of grading the major part of this examination, 

because of its very nature, must be subjective~ Some teach

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

thoroughness of discussion and explanation, while others 

will:give .more.credit.to a well..,.worded, concise discussion 

in which only the pe'rtinent facts are stated e 

The fourthand.eighth questions of the· test are the 
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objective: type,. . The"-symbols and form).lla for the chemical 

element and compound must of course be considered object-

ively~ But this fourth question has an element of subjec-
·" 

tivity because the student is allowed to choose the element 

and compound he gives and _the chemical change he nameso 

T.eachers in grading this question might also give different 

w~ight to the various parts of the question depending upon · 

whether they thought the knowledge of symbols of equal or 

less importance with the knowing of the difference be

~ween elements and compounds. Question eight is one of 

matching, one type of the objective or new-~ype examination 

question~ 

The examination was hectagraphed and each pupil 

was given an individual copy of the teste Since this was 

given as an eighth-grade semester examination in the regu= . 
lar_class period, the conditions of the investigation were 

entirely normal~ The same test was given to all five 

.sections of .the eighth grade. Because mental ability had 

been considered .in the grouping of the students into 

sec~ ions, ·the papers used .in this study w~re not taken 

entirely from .one se.ction~ The twenty-five pape~s used 

were those. o.f unselected pupils, .chosen from the several 

sections .in .. order. that . a more noJ;>mal range of ability might 

be had. 

The examination.an~wers.were.written in pencil. on 



the students' own notebook paper as was .. their custom in 

taking their science examinations. The twenty-five 

students whose papers were used in the study were asked 
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to make two exact copies 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 typical set of ex-
.. 

amination papers in which the stude!].ts' own hand writing, 

composition, spelling1 and arrangement 'were evident. By 

having two complete se~s of papers it was possible 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 

handling by so many teachers; Since the questions were 

written on loose pages, the teacher doing the grading was 

given the opportunity of completing one question on each of 

th~ twenty-five papers before proceeding to the next· ques

tion~ This proced.tire is 'recommended as one of the steps 

in se<?uring greater reliability in tae grading of essay

type examinations; 

These papers~ pr~pared as described above, were sent 

out consecutively to science teachers throughout the state 

of Incriana, . who had expressed their willingness to partied

pate in this 'study~· A copy of the letter which was sent 

to science·te~cliers eJq)laining the~ study appears in Appen

dfoc 13.. · The''tea.chers participating in this study were of 

varied lengths of experiehce arid' degrees of skill~· . Some 



were te·achers of ele-~entary science while others taught in 
.lt.• 

the. ~pecial fields of science in high school and college .. 

Several were students in a college science methods courseo 

No instruction was given as to how the different elements 

were to be scored. A letter of general instruction was 

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

letter all teachers were cautionea to make no corrections 

on the original manuscripts so that subsequent readers 

might not be influenced in their marking. 
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All teachers were requested in submitting their reports 

not only to give the marks in terms of per cent based on 

the scale of one hundred, but also to rank the students. 

The graders were also asked to designate what they consid

ered the lowest passing mark on the test. The reports of 

all this desired information made by a11 the teachers 

are included in Appendix C • 

The data used for this study include the independent 

marks of twenty-five teachers of science on twenty-five 

papers. This represents a total of 625 individual grades 

on the reading of papers. Such a number is deemed quite· 

sufficient for. a statistical study and the drawing of 

general conclusions.~ 

It might be thought that each teacher knowing he 
. . 

was participating in a study of grading would give more 

than usual care to the evaluation of'·the papers~ In this 
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j 
, case~ the results would not be typical of the subjective 
! 

' ! grading of teachers. The possibility of this factor 3 s hav-' 

ing a determining influence is partially offset by two other 

facts. A paper is more easily graded if the corrections 

can be indicated on the· paper itself. Furthermore$ the 

teacher under regular classroom conditions, occasionally 

makes careless mistakes in his grading. These are detected 

and the grade is made more accurate when the test is retur:n;.. 

ed and discussed with the pupils. These two possibilities 

··may be considered'· as overbalanci:pg the unusual care of the 

·participating teachers and bringing the conditions of this 

study more closely to the normal grading situation .. 

'• .. ; 

,''•i' 
:_ .. :' 



CHAPTER .IV 

PROCEDURE 

After the data had been gathered as described in the 

previous chapter, it was.subjected to a statistical studyo 

The information of the marking as reported by the twenty

five teachers in Appendix C was comp~led for the first part 

of the study in Table I, page 27 .. · 

In the statisticE!:.l study the coefficient of correla

tion was computed for each teacher's set of marks with the 

corresPpnding set of arithmetic means or averageso In 

order to determine the reliability of a given teacher#s 

marks, it was necessary that the most perfect set of marks 

obtainable be used in that measurement., It was found in 

each gr0up of twenty-five papers that the arithmetic mean 

arid the median for the group were approximately the sameo 

Becaus~ the mean is better for further statistical compu

tation, the set·of means or averages was chosen as repre ... 

senting the best marks for the various paperso 

The assumption that the average scores represent the 

best set of marks obtainable for each set of papers is 

based on the mathematical theory of di:spersion. Dre Shrine:.r1 

computed the coefficient of.·correlation by correlating the 

· .. ·· .. lw~lt~r 0 o Shriner, ''The Reliability of Teachers~~.~"; 
Marks, 11

: The Mathematics Teacher, 17:426-443, November, 1924 



T.AJ3LE I 

sm.n.~.ARY OF TH KAR.lCS I A SET OF TWErTY- FIVE 

SCI · ICE P .AP:ERS EY T\iEHTY- FIVE T .CHERS 

Te~cher 

p er 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 ( Best) 
Grade 

A 94 98 91 95 98 94 85 96 98. 5 92 92 98 90 100 
~a 

97 95 94 98 93 90 82 100 100 95 94. 3 
] 89 95 87 87 88 89 70 98 88. 5 92 91 86 82 88 96 85 88 92 89 94 95 94 96 90 88.9 
c 95 98 94 93 97 90 91 94 89 92 87 95 89 . 5 99 86 87 95 94 94 83 90 85 96 96 95 92. 2 
D 90. 5 94 94 89 95 88 81 96 95 91 92 87 . 5 86.5 98 90 92 91 91 92 97 92 93 90 95 98 91.9 
E 87 90 79 81 78 80 82 85 88. 5 86 89 87. 5 84 92 79 90 88 88 85 94 86 91 84 91 90 86. 2 
F 83 92 77 77 83 77 94 87 81 82 gg gg 76 89 66 93 81 94 81 91 75 70 84 <15 98 84.1 
G 93. 5 89 88 94 98 91 95 87 95. 5 97 95 100 100 97 70 90 97 94 93 91 90 90 98 a6 85 92.6 ·' 
H 74 gg 81 80 77 75 86 81 77-5 77 82 93. 5 71 48 6o 85 90 82 93 83 75 65 81 88 82 79.0 
I 68 80 77 79 76 77 69 81 75 66 75 76 68 82 70 90 83 88 90 78 T~ 85 79 81 90 78 . ? 
J 78.5 85 71 76 74 79 85 74 69. 5 77 84 87. 5 68 74 79 80 85 79 82 76 74 8? 85 80 85 78 .8 

X 78 84 81 83 87 84 8::> 81 72.5 gll 86 96 66. 5 90 61 91 93 81 79 80 83 90 89 93 87 83. 3 
L 51.5 79 37 63 44 60 47 75 55 44 65 65. 5 37 62 33 75 53 52 74 50 49 49 54 62 75 56.4 
M 52.5 65 66 65 70 62 67 71 69 .5 75 74 80 51.5 76 60 80 81 78 75 76 72 61 69 77 75 69 .9 
l 52.5 72 66 69 63 81 56 58 63 65 72 77 46. 5 69 56 73 78 70 78 55 71 76 75 78 72 67. 7 
0 89 76 66 80 79 83 83 76 85 79 92 90 68 . 5 gg 63 79 98 gg 92 89 76 73 gg 92 80 82.1 

p 51 62 48 66 71 62 60 65 58 53 60 63 49. 5 66 36 70 72 64 68 65 54 4g 60 67 78 60 .7 
q. 48 60 47 61 52 55 50 52 53 47 80 4o. 5 39. 5 54 29 78 63 55 70 52 50 44 55 65 70 54.8 
B. 56. 5 82 51 60 59 62 60 61 61 64 82 64.5 55. 5 74 49 73 78 66 76 65 50 44 61 73 78 64. 2 
s 47.5 75 57 66 71 60 61 69 69 63 83 68.5 59 69 54 83 90 64 70 62 67 79 58 70 85 68 .0 
T 64 81 54 68 69 62 51 55 51 60 g~ 65. 5 59 64 58 75 74 59 74 60 64 44 67 64 90 64.6 ., 

u 72.5 91 74 75 81 86 81 84 74 78 97 87. 5 70 89 71 92 gg 80 94 76 80 85 77 86 95 82. 6 
v 75 .5 74 72 80 79 72 71 84 74 78 gg 83 85. 5 80 81 gg 95 84 91 80 86 78 75 82 98 81.4 

72.5 79 73 82 85 79 89 81 79 .5 ao 92 93 84 84 69 90 95 74 gg 73 76 78 73 81 88 81.9 
X 87 74 82 87 98 85 87 83 85.5 91 91 92 88. 5 91 74 89 97 92 gg 91 85 90 89 100 100 88. 7 
y 65.5 55 64 63 79 76 65 71 68 63 83 94 61 76 45 80 91 78 83 89 80 76 55 gg 70 72. 7 1\) 

-;J 
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1rarious 'Pairs of teaQher '· s marks e Since there were imper-
· .. 

fections in both sets of marks being· used, this method re-

sulted in lower correlationso 

The means were calculated by use of the formula 

M = 2-X o 
-N-

This is the method for computing the mean for ungrouped 

series. For example, for paper A all the marks assigned to 

it were added so that the total gave the term £X.. N is the 

number of papers, twenty-five. 

A derived form of the Pearson product moment formula 

was used in making the computations of the coefficients of 

correlations. This derived form for use with a calculating 

machine is: 

The. term rxy is the coefficient of ~orrelation.between two 

ite_n1s x ~nd 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 

As shown· in Table I., page 27$ the x represents the marks in 
',' ' ' ,, 

the columns numbered from one to twenty-five, and y repre-

sents the . .column of average (best) grades~ 

Suppose the calculation of the correlation of Teacher 10 

be·used'as a ·sample of the correlation proceduree The number 

of examination papers, N,. is 25 •. The sum of the x' s, Z:x$ is 

1886~00~ The,sum.ofthe y~s, 2_y, is 1945.20. All the x.l!s 



were squared individl:lally, and their sum; x2 , was 

147,700~00.. All the ·y.' s were squared individually, and 
2 . . 

their sum, Z..y , was 154,631 .. 04. Each x was multiplied 

by its corresponding y value, and the sum of all of these 

products, ~xy, was iso, 786~90., The sq't,lare of the sum of 

all the xas, ([x) 2
D was ·3,556,996~00., The square of tbe 
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sum of all of the y's, (fy)
2

, was.3,783,603~04: Substitut

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

r 25 X 150 ~ 786'., 90 "" 1886 X 1945., 20 
xy = 

f (25xl47,700~ ..... :ill556,996) (25x154,631~04 ~ 3,783,803.,04 

and this gives the value to rxy 11 :the coefficient of corre-

lation, of 0~958. 

This same method was used to calculate the coefficient 

.of correlation for each of the twenty-five teachersG 

It is always desirable to know the probable errors of 

each' correlation coefficient. For these calculations the 

following formula was used: 

A sample calculation is not given for this because the 

operation is comparatively simple. The r represents the 

correlation coefficient and N represents the number of 

cases used, which was twenty-five~ 

As a further means of comparison, the correlation 

coefficients for: the twenty-five teachers were found using 

· the ranks of the papers. From the original report she.ets 



" submitted by the indi:vidua,l teachers and. to be found in 

Appendix C of this study, the information for this pur~ 

pose was compiled as shown in Table II, page 31& 
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The formula used for these computations was Spearman,n s 

formula based on rank differences, 
' ' .. 2 

p .,., 1 ... 6 Z.. ( V x
2
- V! ) 

. N (N - ) 
. 

where Vx and Vy are the ranks of the x and y terms, re~pec"" 

tively, and N is the number of cases, twenty-fivee 

The Vy term, shown as M in the last columns of Table II, 

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

27; in this instance, however, the mean was in each case 

reduced to the nearest whole number so that the set of 

averages or means was a list of whole numbers. 

All computations have been checked for accuracy~ 



TABLE r:r 

.:.;u Y OF · ~ Rft .. IXS G I A S T OF T'i. TY-'FIV'E 

G ~.L SCIEI:: CE PAPERS BY T',·TEl TY-FIVE TEA.C s 

Te cher 

:? per 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 M 

A 2 1 3 1 1 1 7 2. 5 1 3 3 2 2 1 1 1 3 1 1 3 3 6 1 1.5 6 2 

B 5 3 5 5 4 4 12 1 5. 5 3 4 9 g 9 7 2 9 4 4 5 1 1 4 4 9.5 5 

0 1 2 1 
a 

2 3 3 4 4 3 2 3 3 2 3 1a 3 1 2 6 3 5 3 4 6 a 
D 4 4 2 3 5 10 2. 5 3 5.5 3 8 5 3 2 6 

a 
4 1 2 2 5 6. 5 3 

6 7 9 9 10 9 9 7 5. 5 8 5 8 7 5 5 7 8 8 2 4 3 9 10 9.5 7 

F 7 5 10 14 7 14.5 2 5. 5 9 10 6 7 9 8 13 3 11 1 11 4 9 11 9 6.5 3 8 

G 3 8 ll 2 1 2 1 5. 5 2 1 2 1 1 4 10 10 2 1 3 4 3 4 2 4 15 4 

H 11 9 8 10 11 17 6 12.5 11 14. 5 11 5 10 20 16 14 7 6 
~ 

6 9 12 10 11.5 17 11 

I 13 14 11 13 12 14.5 13 12.5 12 17 13 13 13 11 10 8 10 4 7 11 5 11 15. 5 9.5 11 

J 8 10 15 15 13 12. 5 7 7 16. 5 14.5 9 8 13 14 5 16 9 9 10 8 10 6 8 17 15 11 

K 9 11 7 7 5 8 9 12. 5 15 9 8 3 14 7 15 6 4 7 12 7 6 4 6 8 13 9 

L 18 17 25 2C' 20 23. 5 21 16 23 25 16 15 22 18 24 22 16 17 16 15 18 14 21 25 21.5 20 

.1 16 22 16 21 15 20.2 14 18. 5 16. 5 16 14 11 18 13 16 17 11 10 15 8 12 13 15 19 21. 5 16 

16 21 17 17 17 11 18 23 20 18 15 12 20 15 19 23 12 12 1a 13 13 9 13 18 23 16 

0 5 16 18 12 9 10 8 15 8 11 3 6 12 9 14 19 1 4 5 8 10 7 9 18 10 

p 19 23 23 19 14 20. 2 17 21 22 
~a 

17 17 19 16 23 25 14 14 18 10 16 15 18 22 19. 5 19 

20 24 24 24 19 25 20 25 ?4 12 18 21 19 25 20 15 16 17 14 17 16 20 23 24.5 20 

17 12 22 25 18 20. 2 17 22 21 19 11 14 17 14 21 24 12 1~ 14 10 17 16 17 20 19. 5 17 

21 18 20 20 14 23. 5 16 20 18 20. 5 10 16 16 15 20 15 7 14 17 11 14 7 19 21 15 16 

;:c 15 13 21 18 16 20. 2 19 24 25 22 10 15 16 17 18 21 13 15 16 12 15 16 16 24 9.5 17 

12 6 12 16 8 6 10 8.5 13. 5 12.5 1 8 11 8 9 5 8 8 2 8 7 5 12 
ia 

6 9 

v 10 19 14 11 9 18 11 8. 5 13. 5 12. 5 6 10 6 12 4 12 3 5 5 7 4 8 
ia 

3 10 

\'1 12 15 13 8 6 12.5 4 13. 5 10 7 3 5 7 10 12 9 3 11 7 9 8 8 15. 5 12 9 

X 6 20 6 6 1 7 5 10 7 5. 5 4 6 4 6 7 11 2 2 7 4 5 4 6 1.5 1 6 

y 14 25 19 23 9 16 15 18. 5 19 20. 5 10 4 15 13 22 18 5 10 9 5 7 9 20 11.5 24. 5 14 \>1 ..... 



CHAP~ER V 

THE RESULTS 

The results of the various gradings made by the 

twenty-five teachers on the set of eighth grade examina

tion in general science, compiled from the individual 

teacher reports found in Appendi~ c, are to be found in 

terms of their per cent marks in Table I, page 27, with 

the computed means or averages for each paper. 

The first column· of Table I» page 27, gives the 

pupil papers according to an alphabetical 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 last column gives the 

arithmetic means for the papers. As explained previously, 

these sets 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 

27, shows the distribution of grades given by the twenty~ 
' 

five general science teachers. In Graph I, page 33~ there 

are twenty..,.five silhouettes, one for each teacher respective

ly~.· In comparing the grades given the set of papers by 

'the various t,eachers, the per cent :grades are grouped in 

five divisions similar to the .five let.ter grades commqnly 
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used in gr:p.ding. The·.first bar pictures the per cents 

Y· 

100 ~ 95. The other bars in order represent per cents of 

94 - 88ll 87 - 77, 76 - 65 and below 65: 

The results of the various gradings made by the twenty

five teachers on the papers, compiled from the individual 

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

terms of their 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 

papers according to an alphabetical arrangement from A to 

Y, inclusive. Columns one to twenty-five~ inclusive, give 

the ranks assigned to the corresponding 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 

ranks obtainable for the papers and were reduced to the 

nearest whole numbers. 

T.able III, page 35, presents summaries of important 
' 

relationships based on the per cent marks as given in Table I, 

page .27, and on the ranks as given in Table II, page 3lo The 

first column o.f Table III, page 35, designates the teache;r; " 

·the second column gives the co.ef.ficient of .correlation be-

. tween the teacher's set of marks. and the best set; the third 
. . . 

column gives theprobable error of the correlation coefficient; 
··' 

the fou.rth. column the lowest. passlng grade as indicated by 
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SUl~lJ.f.ARY OF T".HE RELATIONSHIPS :BASED 01\1' THE MARKS 

.. · GIVEN TWEl~Y-FIV:ffi GElfBIR.li_L SCIENCE EX.AMIHATIOliiS PJI.PERS 

CLASSIFIED ACCOPJ)IJ'JG TO TEACHERS 

Correla.tion 'Lowest Correlation~ 

with set of ·.Probable Passing Numb~r Per Cent Number Per Ce:ri t \a th set' of 
Average Gra.de of. Pupils of Pupils of P11pils of Pupils Average 

Teacher Gra.des Error Indicated Failed Failed Passed Passed Ranks 

1 .94tJ. .015 64' 7 28% 18 72% .964: 
.2 .698 .069 70 4 16% 21 s4% .742 
3 .~55 .012 70 10 4o% 15 6o% .889, 
4 .936 .016 '67 7 28~~ 18 72% .s79 
5 •. 931 ,-:: .018 69 4 16% 21 s4% .948 

6 .916 .022 55 0 0"~ 25 lOOfc, .S91 I 

7 .876 .031 6o 4 16% 21 gl~% .903 
8 .775 .054 65 4 16% 21 84% .876 
9 .947 .014 56 3 12% 22 88"6 .898 

12~ 
I 

10 .958 • 011 60 3 . 22 • 887& .908 

.054 69 8% 
. 

92% 11 .774 2 23 .839 
12. .844 .038 65 3 12% 22 SS% .865 

i4 .955 .012 68 10 4Qc<f 15 606~ .958 ·. ;o I 

.842 .039 62 2 gel 23 921& .939 j'O 

15 .618 .083 60 8 32% 17 68"6 .s4s I 

16 .428 .. no 75 3 12% 22 884 .. BOO I 

17 .871 .032 70 2 s% 23 92% .780 
18 .904 .024 65 5 20% 20 so% aS 54 
19 .863 .034 68 0 o% 25 100Sb .885 

20% 
I 

20 .851, .037 65 5 20 so~:& .. 790 

21 .937 .016 70 6 24% 19 76% .925 /< 

22 .851 .037 61 5 20;;& 20 807~ .846 
23 .915 .022 70 8 32% 17 68% ·~ .946 . \JJ 

24 .937 .016 70 4 16% 21 84% .872 \J1 

25 .738 .061 75 3 12% 22 ss% .735 



each teac(.l.er; the fit:_th column gives the'number of pupils 

failed-by each teacher, and the sixth column gives the 

corresponding per cent of pupils failed; the seventh 

column gives the number of pupils passed by each teacher, 

and the eighth column gives the corresponding per cent of 

pupils passed; the ninth column gives the coefficient 

of correlation be~ween the teache.r' s set .of ranks and the 

mean or average ranks • . 
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Table IV, page 37, gives the variations in the ranges 

of the marks given to t'he papers by the twenty-five 

teachers. 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 

the highest and the .lowest grades given each paper., 

A graph based on the highest and lowest grade given 

each paper as found in Table IV, page 37, shows the range 
. -

or variation of marks given to the papers by the twenty= 

five teachers. In Graph II, page 38, there are twenty ... 

five lines, one for .each paper. The length of each line 

is determined by the· range or difference in the marks 

given that paper by the twenty-five tea9hers; the Shorter 

the line the more uniform the teachers are in their grading; 

the longer the line the more -they vary in their grading~ 
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TABLE IV 

y-

SUMMARY OF THE VARIATIONS IN RANGES OF MARKS GIVEN. 

BY TEACHERS CLASSIFIED ACCORDING TO PAPERS 

Paper Highest Lowest Range 
Mark Mark or 

Given Given Difference 

A too .82 18 
B 98 70 28 c 99 83 16 
D 98 81 17 
E 90 78 12 

F 98 66 32 
G 100 70 30 
H 93.5 60 33.5 
I 90 66 24 
J 87.5 69~5 18 
K 96 61 35 L 79 33 46 
M 81 52.5 28.5 
N 78 46~5 31 .. 5 
0 98 63 35 
p 78 48 30 
Q, 70 39 .. 5 30.,5 R 82 4.4· 38 s 90 47 43 T 90 44 46 
u 95 71 24 v 98 71 27 w 95 69 26 
X 100 74 26 y 91 45 46 

Correlatio.n 
vdth ~899 ~913 

Average Set 





CHAPTER VI 

CONCLUSIONS 

From a carefUl study of the data presented in the 

foregoing tables and graphs the writer infers the follow

ing outstanding facts: 

1. The reliability of the .. several teachers' marks 

on the set of general science examination papers is only 

moderately high. 

As shown in Table III$ page 35, there are fourteen 

teachers whose grades correlated iess 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. 
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2. Thoughthe reliability, as revealed by the corre

lations, shows that the teachers agree fairly well as to 

the relative merl:t of a paper within a set of twenty-five, 

these same teachers differ widely in determining the stand

ard for passing or f'ailing .. 

Table III, page 35, ·· shows that two teachers consid

ered forty per cent of the pupils failing on this examin

ation while.anotherteacherdid notff1il. a single pupil. 

Such findings as this 'bring out an important feature in 

measurement·~ The fault does not lie· in giving· the proper 

comparative value to a· paper -in the group, but in' deter-
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mining the; suitable a:('bitrary mark that decides the success 

.... 
or failure of a student. At this point, ·the teacher w s mark 

,'.•, 

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

dence in himself and preventing the psychological effects 

produced by failure. It should be noted here, however, that 

the ~ifficulty in determining this arbitrary standard is 

just as difficult in objective tests as in the so=called 

subjective or essay-type. This i~ a point too often over

looked by the advocates of the new-type objective test • 
... 

The traditional arbitrary 70 or 75 as the passing 

grade is not so apparent in this study. The passing grades 

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 

the limit· of the last group. in determining the distribution 

of grades as shown in Graph I, page 33 e 

·.A careful st~dy of Table III, page 35, shows that 

the per cent of pupils failed or passed does not depend 

alone ·on the arbitrary passing grade indicated by the 

teacher, p,s one teacher with a passing grade of 70 failed 

. for.ty per cent of the· group of twenty-five while another 

teacher with the sa~ passing grade, 70, failed .only eight 
' 

per cent of the· gro11p of twenty'!"'fi ve. Much depends upon 

whether a .te.acher is what is kno.vm as. a high or a low grad-

er. It is here that· the su'J)jective element enters to deter-
.• . ' ' ·,. " l 

mine the individual teacher's standard, of .a 11 good 11 paper., 
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3'~ It. is rec~.gnized that an e~amination should make .-

:·-

a d.istribution of marks somewhat near the normal curve. 

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

page 33, 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 or most 

perfect set of marks in that it.~ollows very closely the 

normal distribution~ A careful .study of Graph I, page 33$ 

shows the wide variation in the judgement of the twenty

five teachers as to the rating of the twenty-five papers 

into the five groups of excellent, good, fair, poor, 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 

to the papers. In the case of paper L and paper T the 

range was as great as 46 per cent. This difference was 

equal to any found by Starch and Elliott in their studies. 

·.However, either the highest set. of marks given or the low

est set would serve 'as a fairly reliable set of grades fo.r 

the twenty-fiv~papers because their correlations with the 

·average set of grades was .899 and .Sl13 respectively., 

It will ·be noted from Graph I I, page 3 8, that 

·there was f~iriy close itg~e~ment ~n.the grades assigned to 

the b~tter pape:i:-s. 'The 'grapli shows by the greater variations 
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that it was more diff.lcul t 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

jective grading of general science teachers, some compari

sons should be made with similar studies previously done. 

One might assume that the "scientific method" of approach 

to a task might tend to alleviate· s~mewhat the subjective 

element in grading essay-type examinations, and that the 

correlations would be higher with science teachers. The 

median of the correlations found' in this study compared w~th 

those found in the Shriner study and the Overholser study 

referred to in Chapter II are respectively as follows: 

Science t.eachers - e876 
Algebra teachers - $946 
English teachers - .917 
Geometry teachers- .917 

General Conclusions 

·: To appreciate the value of the results of the study 

in the previous section it is well to know some of the 

: recent thoughts on the subject of measurement. Although 

the essay examination has 1been in existence for hundreds 

9f years, the runount of research devoted to it is far less 

than that on the newer.;.type, objective tests. What research 

there was in the past has been of the negative kind to show 

how poor it was in contrast to the new-type test rather 

than to show improvement. 
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_, 

·r:ri· a discussiQn of the essay test:s :versus the short-· 

'answer tests a comparison of the amount of teacher effort 

required for each type might be considered. Both tests re

quire eleven hours of expert labor. The essay needing one 

hour to construct and ten hours to score whi.le the new-type 
' 

will require ten hours to construct and one hour to score. 

Five or more studies have been made on the attitudes of the 

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

ed in their responses. A study made with college students 

showed that not only was the achievement more permanent, 

as shown by retests, with the use of the essay examination, 

but the methods of study were superior., The students' 11 ex-
~ 

amination set 11 was preferable on the essay type. 

At its best the essay question calls forth mental 

processes which are difficult to approach by other means 

and are extremely desirable obje.ctives in many educational 

situationse But this form of examination should be restricted 

to the type of achievement for which it is best suited. 

Great caution is now used by experts in constructing the 

essay question,so th~t it calls forth the desired mental 

processes. The questions are balanced in difficulty and 

arranged in order starting with the easiest.. No choice is 

permitted among the questions so that student achievement 

can be comparable. · 

Because most ·early studies have proved the unreliabil-
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· ity of the scoring ~f the essay type.e~amination, special 

emphasis has been given to the various methods of grading.,, 

Four methods are used: 

1. Percentage-passing which gives 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. Check-list-point score· in which each question is 
graded on a series of specifically defined points .. 
This is considered the best method and results in 
high reliab~lity. 

On the ~ollege Entrance Examinations it has been pos

sible to secure as high a correlation as o990. The scores 

are listed for each part of the test by the reader and these 

are then totaled and converted to a scale by the techniciano 

With a close cooperation between reader and technician a 

high reliability can be achieved. 

Carl Stevason of Notre Dame has devised a "marking 

scale 11 to be used in the conversion of raw scores into 

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

check-list-point score method of grading which would produce 

higher reliability.and then convert the scores to a mark 

based on measures of central. tendency& To increase the ~ize 

ofthe groups two or more classes of the same teacher or 

cooperating teachers may be pooled. Records of grades from 

previous semesters may be used in grouping. 

Surely by applying the newer procedures in construct-



ing and grading subjective tests and :i:n !!laking a well

balanced use of both the essay and new-type, objective tests. 

a program of measurement and evaluation can be carried on 

that will .furnish the required data for pupil guidanceG 
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First Semester Test General 'Science 

1. -Explain how a plant leaf. operates as a food factory. 

2. Give several ways in which trees and forests are useful 
to man~ 

3. What effect does heat a-nd cold have on matter? Give an 
example of this scientific principle from everyday ex
perience., 
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4. Name a chemical element and give-its symbol., Give a 
chemical compound -with its fo~mula. How would you class
sify the atmosphere? Name a chemical change. 

' . 

5. Explain how distance. to the stars is expressed. Give 
an example. 

6. Choose a heavenly body and discuss it fully. 

7. List 5 things in your everyday experience that work by 
means of air pressure. Which use compressed air? 

8~ Choose the word from the list that fits the phrase. 

a. the green coloring matter in leaves 
b. the gas that is essential to life and combustion 
c. a group of stars having a special name 
d. an instrument for measuring the pressure of the at-

mosphere _ 
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 
orbit 
'barometer 
compound 

chlorophyll 
photosynthesis 
thermometer 
.meteors 
oxygem 

constellation 
solar system 
carbon dioxide 
atom 
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My dear fellow science teacher: 

·: Peru, Indiana 
March 15, 1943 
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I am working on a thesis, 11 A .Compararive Study of Sub
jective Measurement in General Science", as a part of my ' 
Master's Degree at Indiana State Teachers College .. As a 
part of this experiment I need to· have a set of General 
Science 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 11 The 
Reliability of the Grading of High School Work in English 
and Mathematics11

• Other studies of teachers' marks have been 
made by noted educators. In the Starch and Elliott S~udy, 
one paper was graded by a large number of teachers. The ele
ment of comparative rank among students could not enter into 
such a study .. 

In this experiment of mine there are a group of twenty
five students whose papers are to be graded, thus making a 
comparison possible. Studies similar to mine have been 
made in English and Mathematics by Dre W.O. Shriner and Mr., 
.c. Daniel Overholser from Indiana State Teachers College.,-

I have chosen you as. one. of the SQience teachers of the 
State whom I thought would be interested in.participating 
in. this experiment. Your part would be to read the set of 
twenty-f~ve papers and give a percentage grade and rank to 
each paper. I know these are busy times but it should not 
take too long to look over this examinatione 

Will you please use the enclosed card to letcme know, 
.yes or .!!Q,aS to your willingness to be·a part of this exper-
iment. · 

I shall be counting on you .. 

Sincerely yours, 

Elizabeth A. Ridenour 
R.R. 1 Peru, Indo 
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"Teao~er No, 1 50 

RECORD OF G-B.ADES 

STUDENT RANK OF PAPER % GRADE G-IVEN PAPER 

A 
] 

c 
D 
E 
F 
G 
H 
I 
J 
K 
L 
M 
N 
0 
p 
Q 
R 
s 
T 
1J 
v 
w 
X 
"',( 

z 

. ~ . . ... 

. . . ~ ... . . . . . ~ . :.. . . .. . . . . ..... 
·····~-,~············ . . . . ~ . ~ .. •, 

••• ~ ..... '! • 4! ••• ~ 

,~·~~~, ... , ......... ~. . . ". ... . . . . . ~- . ~ . . . ~ 
• e II • ' t ~ •. • • ~ ":' • 1 e t 

~ ... ~ 

• ~ •• f! • ' •• '. ~· ~ • .. • •..••• 

···~··· ···~············ 
l!t•••o~·~··•••••·• t:'!~ 

..... ·• • • .• • • .• 'I •• \ • ~ •• 

..... -~ ., ..... -~ '! • '~ .••• ~ ~ 

" ••••• f!\ •••• ~ 

·····~·····~···~ .. ···· 
···~·~·····~···'!···~··· .. • ....... ~ 
•.·~··-:···· ···.~···~!· 

·······'f•••'!•~t~·t!··· ... 

·····~····~·······~· 

Graded by; 

Add.fess . 

j 

7 

/I 

9 

/S 

/.0 

. '· . • 'f'., 

...... 
. " .. . . "~- .. ..... ' . . ·:·· .. ~ . ,. ..... . . ' ........... . ••••• . · ... 
~ ' . ~ ..... • • It' 

••••••-.•"~'''r''' 

• ..... t ,• ~ ' •• ' " •••••••• . . . , . 
. ' . 

•• . ... ' . .... \ ........ ' . ., .. ~ .. ~ ~ ......... ~.,. .... , . ~ 
.,.~····,····· 

!!:·~·· .. ,~···~··-···~··,. . . ~ . , . •• 
•• . '· .. , ........... . . . . • .. ~ . " . 
I' ~ .. ... 
·~·!'' 

. . I • •• . ~ . . .. 
• ~ ! • ~ .. 

~··t·'········,···· . " ' ' 
• • 

czq% 
%7' % 
9£% 

'?o . .o-fo 
. sz% 

%.3 % 
r,i.s-% 
7-¥ % 
b 5 7~ 

Z? . .S 5~ 
zy % 

S/- ._::,- fo 
'-.5" .,;(' -.5-~b 
0-.::(', o-;-% 

Y'l % 
,; 

0-/ jo 

~f 1o 
\Sb,S% 

<;L.T, s-% 
6 L,L )b 
7..?. c.-% 
z--s-.4 

'1 z.<. s;o 
. 4 

ff 7 (o 
6 0--..s% 

cb . ·----.-' 
J 

INDICAr.L'E 
THE If)ABKyou 
consider 
RS the 
lowest nass,... 
ing m<=Jr1" ~ 

-~¥% 

The name o:f teRcher grading the -pap'er will not b.e used in the 
~tudy,. Such name a.'1d addfess _>is merely to fRcili t11.t.e in send
ing the rest1lts of the ex'oeriwent i'rhen comnileo, to the teA.che:rs 
fre'e of charge. · · 



Teacher No, 2 51 

RECORD OF GRADES 

STUDENT ]ii.ANK OF PAPER % GRADE G I 'ITEJIT PAPER 

A 
:S' 
c 
D 
E 
F 
G 
H 
I 
J 
{( 

1 
M 
H 
0 
p 
Q, 
R 
s 
lJ; 
u 
v 
.w 
X 
y 
z 
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/3 
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······~· 

' .. ' . ,. 
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I 
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''''" ·······~·~~·~ 
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I:NDICATE 
THE l,1ARKyou 

consider 
R.S the 
lowest nass
ing m"lr,r. 

·Zo% 

The rtame of teR.che.r. 'grading the _pn:per win not be used in the 
study. Such .. name ruid addres's ts. merely to 'tadlitate in send

·rng the r1;1.sults of the. exneriment when comuiled to the teA.che:rs 
frt?e of charge~ r · · · · 
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RECORD OF GRA~ES 

STTJ'DENT RANK OF PAPER % GRADE GIVEN PAPER 

A 
l3 
c 
J) 

E 
:F 
G 
H 
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J 
K 
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N 
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p 
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R 
s 
T 
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z 

... 

... ~ . . . ~ ~ . . ... 
• , 41 •• ' •.•• • • • • tt. ••• . . . . •. • .. • • • '! ••• 

'Ill •• 
'"''"'''""~ 

t t I I I II t t I , • ' I t t ........ " ~ .. II .• ' ' t!. . . . . 
·~·-~· '.'It;'!''''' ··~· -...... ~ ..... •. ,_ ..... . . . . . ........... ~ 

• '! ••• , •• ~ ~ •••••.••.•• 

····~·11!:•,•.·· •• 
~ .~ I! •• -~ ,. •••.• ~ ., • • -: ~ • 

~·······-·······~······· 
··~·-···•'l•t:.'t••, . .• 

·~~··::'!··········-: 
I t I I 4! • tl. f 't I ~ ~ I f t t •t t t 

.••••••••• ~ • ~ ,, • ~ ·'I • 

•• ~. 41! ~.··· •• ,·.~. ·~·. ··~ 

~ ..... ~ .. , ,. ~ . ~ . ~ ~: . '~ ~ . . . 
I I t • t, t ·• • I f • , I I I It II , t I ~ 

Graded by: 

lifr::ime 

~~ddress 

I 

/0 

/( 

7 

17 

.::<.! 

IJ 

. .. ' . . .. ' . ~ . 
. '. . ~ ' ... .. . ·.: I !I' t I . ...... ' ... .. . ....... , . ....... ~ ., ... ~~~·~·~ 

' ...... · ...... . ..... . ..... ~ .. ' ' 
••••• ' . . . . .. ,• . 
.. '" ... 

'- . ~ ....... . . ': ~ .. 

,. ... ~···~····~~·······~ 
' ~· •• ct • ' •••• ' 0 .••••• ' • ~ ' • 

···~·,·········•fttf 

~··~··~·· 
. ~ ' . .... 

. ' . . .... 
I 

····-:·~···,,, ••• ~·· !'. 

·~·"!··~··-·~ 
• •••• ~ •• ~ 11 

~·····!'·~···,···· 

z,.; f{, 
?2% 
z;s % 
%.;& % 
{, 4% ____ _;{ 

r·. '. , 

INDICATE 
THE i~AHKyou 

consider 
R.S the 
lowest nR.ss
'i.ng m"lrt·. 

·,Za % 

. Note: The· name of' .teA.cher grading the -pr-r.per i'li11 not be used in the 
study~ Such name Fmd·, R.dd1'.;ess is merely to facili tA.te in send
ing the resni t s of the . exnerimq7nt· when . .comni led· to the t eA.chers 

·free of .charge~ . · 
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1 -----' 

' 4 •• ·• 

' .... 

'! ' • '· • • • • • • • • • • !' 

Th~ name of te;:tcher grading the :pr-tper \.,ni not be used in the 
study, Such na.me ru1d. address· is merely to ~facHi tate in send
ing the. resnl t s of the e:xneriment ,.,hen coriroil ed to the teA.che:rs 
free of charge. . . . · . . 
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Teacher No .. 5 54 

RECOED OF GRADES 

STUDENT liANK OF PAPER % GRADE G-IY.EN PAPER 

'A 
B 
c 
D 
E 
F 
G 

.H 
I 
J 
K 
1 
M 
M 
0 
p 
Q, 
R 
s 
T 
u 
v 
w 
X 
y 
z 

(' 

I • • . . . 
••• II! • . . . . . ... . . . ' . ~ .. ~ ... • ...... . ~ .. 
····••tt••········ .. 

• .... ... - .. ~ . . . . . , . 
...... ·····~··· 

' .. 
~ . 

.... ~,·~········•••411• 
II!••••~~:••···~· .... 
···········-·~~··!!~'!. 

• ' • • • • • ~ ••••• ~ ''t • 

•~~:••·,·····~·~··-~~·· 
····•••It••··~~· 

·~······~··~···•!'·~~ 

············•!'•,····· . . . . . . . . . . . . . 
... ~ . ·• f. . .. . ... " . ~ . . 

.•••• '! ••.•.• t -~ •. • ~ -~ -~ •• ' 

Graded _by: 

Address 

I 

3 
/0 

7 
I I 

/I 

13" 

14L 

/'[ 

I 

. ' • ' ••••• __ .. f...;i;;___.% 
_ _;;:ff-"'t'--'% 

f7 % 
r6~% 

.. " .. ..... ,. .. . •.' . .. 
• • , __ .. Zc...af_.,.~% 

1~3% 

. ...... . . ",. ... ' ... ·' .... .. ...... . .... ,. . , ... 
• • . ...... . 
. ..... . .... ... ,, ..... ,,,, . 
·~·····''''' -·· 
• • • • • . ' . . .. 
~ ........... ~ .. . 

zy % 
'zz % 

I I (j 
Zr.o iO 
z¥ Jb 
?7 % 
t/r:/ ~~ )o 

~-!...7-o'---d' 
--~..:;..-10 

--"""'6-'23=-----'% 

- _z_,_d 
f • • • • t •• ' ••••••••• ~% JO 

_ __._z-';'--_,7{, ... ' .... ~ .. ~ .. 
15-2 61 

··~·~~·••!'••••••!J•• ,, __ ..;:::..__:;;;~;w.-J]O 
-· • ~ • ' •••• ~ • ' • ~ ••• ' • __ ...S:::::..;q.__.~% 

• t •••• ~ ~ 

~·~···••'!'···~·····,~· 

r c:{, 
__ Zt-:-.1,_...'2 

69 tO . , . ' . ~ .. f?r '{, 
• • • , • , • • • • ~ • __ .:.:0:.-:..1 __ ; 

_ _,~.7~;z~% 
---"'f..;0::..-_% 

•••••••••• !' • f ••• 

-
__ 'f..,t:;o _ _,<b 

' • • • ~- • • ~ • • • • • ~ tt • • • • CJ r 

. • --+-7-,t-7_,% 
cb -----' 

. . ' . . . . . . . . . . . ~ .. 

. ~ .. .. ! ••• !t •••••• ' ~ 1 • 

INDICATE 
THE lv!ARKyou 

consider 
as the 
lowest nass
ing mqrl·. 

6-f % 
I . 

The 'name .of te11.cher gr~'td,ing the T:lt1:per will not be used in the 
study •. Such nB.me FL'1d address is merely to fac:i.litate in send
ing the re~tilts of the exneriment v;hen comnileO. to the teA.chers 
fr6e of cha!'ge,. 



Teacher Noo 6 55 

RECORD OF GRADES 

STUDEliTT :RANK OF PAPER % GRA DJil G-I V.EJN PAPER 

A 
B 
c 
D 
E 
F 
G 
H 
I 
J 
I\ 
L 
M 
m 
0 
p 
Q, 
R 
s 
T 
u 
v 
iv 
X 
~ 
z 

tt ~ • • •• ~ • ~ 

• • '1: • 

,. •• II: • ' •• .. 
'. • • • • 'I' 

•• ~ ••• II: . . ~ ... ~ 

tf'!•···~~···~···lr· 

•• 4!: •••••••••• ~ 

······-:····~·~·· 
• '! •• 

........ ,.·. ~··· 

••••••~~:•''"'''' .. 
II I I t ••••••. It 't •••• 

....... ~········~·': 
•t~:••'!•··~·.····~·~· 

····-·····~·-.·~. ·~ 

·--···~·~·~···~···.~~·· 
··~·-t······· 

.~ .. ,, ..... ~·~·~~··~·· 

.,~···~··········~·· 
····"···~~· 

. ': ..... ' .... 
• t: ·• • ................ ~ . ' . 

~······~·~······~~······· 
••••• , .... ,.tt··.·~··' 

Graded by: 

Address 

I 

3 

17 

/0 

.:<_o ~ 
'...z 3 }'.;L 

.;<o Y$"-
i, 

/.2 & 
7 
/~ 

... ~ . . . 
• •••• l 

' . . · .... . ~ ... 
... ~ . ' .. 
' ....... ~ 

.... 

•• 

fd% 
?r % 

• • '---4-?..:::o_% 
_ _..:.7.'-£?;._,% 

• • , __ J'"---0--'% 

• , • ,. • • , • ., ---LZ:..:-,.,z'-_% 
' • , ~~Z'c..l!....-~-% 

• I I f • f I I I I . . ~ . , .. _Z'>- 5{, ---r,'-'-"--d 

·~·······~, .. , .. , ..,.___.~.z;-rz'"--- 1o 
ot 

~··········! 
• •••• ! •••• 

... ' .. ~ ... ~ . ...... ~ ... 
tl'~t•t•··~······ 

•• 

• • • • • • • • ---"-7_,"1'-_;o 
<7:;; q, 

It' __ ::;.t7_;__! 

6o )'o 
• • • • • • __ _;6::....2.~-~b 

• , •••• , __ _,.%,...! _ _,% 
••••••• __ ;::%..:.3:::..._% 

b .z. <! 

·······~·· ..... ' ~ • • ' " __ ..;:..,;c.;;'----'70 

• • • • 1' • ~ •• -~_;...s;::..;s-::::;_;.' _% 
•• . ~-b.:Z. __ % 

__ ,;;.&_a __ % -· ......... ~ .. 
, . ~ . ••••• t ' .... 

& .:2_ % t I I t I I I __ ..;:::_"'-"':_"'?,"" 

.• , • . . . • . ~6 ib 
~ .. .. ~ ..... , 
' ........ ~ 

~ ... . . ' .. ~ . 
. ' ~ . 

•• __ z_.;;:,z,::.--% 
cf 

• • • • ' • -....---'7:-,.:f __ ;o 
c1 

~ • • • • • ~ • • • • ! ! • • • 1 • • ~--!L.f,~:.,;.'-;--_,70 

---'-7--'t::;....,% q, 
··~~· ~!'·•••! ,, ____ _,..~ 
~'~~···· ... ,.,., 

INDICATE 
THE iJIARKyou 
consider 
RS the 
lowest nass
ing ffi"lr 1r, 

·06-% 

The name o:f te~che.r grading t~e -paper i..rill not be used in the 
study. Such name .Md Rddress is tnerely to facilitate in send
~ng the re.sults of the. exneriin8nt when comniled to the teachers 
fr.e·e· of. qhA.:rg~. )' 



:-.· 

·' Teacher No~ 7 . 56 

RECORD OF GRADES ·' 

STUDEHT RANK OF PAPER % GRADE GIYEN PAPER 

A 
] 

c 
D 
E 
F 
G 
H 
I 
J 
K 
L 
M 
N 
0 
:P 
Q, 
R 
s 
T 
u 
v 
'\'i 
X 
y; 
z 

7, 

• ·~ ••• ~ I) • ' • I: . ' 
II!,• •• .•• . ' II; •• /0 

•• I: •• I: •• 

~ .. ~ .. •• I: ••••• 

" ... '· ..... ~ ': . ~ 
••••• ~11:·"•••4!·~·~·~ 

.. . . ~ . ••• 1ft •••• IJ 
!ill t to • I I II, II ~· I •• ~ I II "· •• II t 7 

' 

·········· ~·······~··· ....... "· . -· . ~ . . . 
..... ~······,~t··~·l!:••e; 

•• ·• I! •••.• -•••• ' ~. 1 • 

I 7 

~··~-.·····~··~·~,····· 

·~······· ..... ~ •.. • 't. . ' . .. , .... -::·· .. ~ ... 1/ 

····~··~~: ,. ·.~ 

• .••.• ~ -· .• 't! ••• '~: .... ~ 

.......... 

Graded. by: 

Address 

y-5- % 
_ __,_7-"o,__% 

•. .. . . . ...... , .. 
• • • .. f •••••• ~ -~9l...J..t_% 

•••• _ __,%~!_% . · ... · 
• ~. f.:<_ % 

·~···,········-~·· 

--=9--PI-'--% 

_ _,.fu-5.:..-___..% 
• • _ _,._£'...::&::..__%. 

...... ~ ,. ... ' ..... ~ .... . ~ . ' . . ... -~&;;:._;.;:_%. 
_..a..f'.:>.l<J_%. 
----"'£-"':z.""-_% 

..... 
... " . . , .. ',. 

.. ·' -417 c;'O __ .;_/.:.._"---' .. , 
til • $ • __ ...;0:::_ ... 7 __ ;~ 

•• •••• ~b % 

.. •. 
t ~ A I ... ' . 

. . . , ... ~ . .. ==::?:~a:~=~-~ 
• • • ' • • • ' ~ !I • ' :t ' • ' .. __ .:b::..::o:....__,/0 

• • ~ • ~ • • ~ t P. • • • ~ • • •, • ~ • .. ~--I.S:.;::.._,o~__,% 
__ 6:....;oo..-_,% 

bl 5'o 
----'.::::,. <--'-;-cb 

•••••••••·••••• '''''!'toe '-' I 

, ' • ' • • • ~ • • • .. ~ • ---'"'"-'!_,......% 
--f7..LI__,..,% 
-
--'Y "'q'---· '~~ •• ' ~ • • ~ !~ •• , • ,. • • • .. .. • • 1J "T'* t"' 

17 7 ",~ ': •• ~,· ••• , •• ~ •,,.,. 1 " •.•• • , __ .:.?L:_,.,<'-,--' 

••••• ~ • ~ ' ? __ .,,,.·~=--..-% 
•• • ____ _,)% 

~· •••• ! • II' ••••••• , ' ~ •• 

~~ ••·l!'•••t•···~ 

•'!'•···~ ~· ••• ,. 

INDICATE 
THE !JIAPJCyou 
consider 
as the 
lowest nass
tng m"lr""• 
. so.% 

The name of teA;cher grAding the -prrper \<Till not be used in the 
study. Such !).ame ru1d address is merely to faoilitate in send
ing; the results of .. the e:x:nerim~nt when comniled to the teachers 
free of charge. 



Teacher No.. 8 . 57 

RECORD OF GRADES 

STUDEUT RAUK OF Pl1PER % GRADE c'-IITEN PAPER 

A 
:B 
c 
D 
E 
F 
G 
H 
I 
J 
K 
L 
M 
N 
0' 
p 
Q 
R 
s 
T 
u 
v 
w 
X 
'i 
,Z 

. ~ . . .. 
•• . . . 
, ... ": . ... 
. . '; . . . ": . ' .. . ·" ..... ~ . • t • ' ~ II, •• . ., ..... •. ' ... ~ . 
·~·e;· '~··· 

•••• ~ • 'I .... ~ .. ~ .. -...... -: . 
'to f!: • ~ ........ " • 

• ~ •• " I! •• .. •, ... . . . . . ... ' . 
~~··~~·····~~-···-.·~· 

• II' ~ ••• 

............. ~···•,•': 

····~, .... ~·!!"·· 1• 

~··•'.'•••tJo•llt~··"';•.•••• 

~·~··•1!·41~·····~~ ... 
······~····.·~ 

·~······••••41'!••• 

1!.,. ······~·~·· 
•• 41: • . . . . . . 

••• f! •_.., 4!, ~ '• .• ~ •• 'I •••• ...... ~ ~ . . . . . . . .. 

Graded by: 

Address 

.:<.o-

7 

\S, ..s
/.;l.' ..s
/,:(,0-

7 
' 

dZ I 

'?.~

g.$
.J 3. 6-

/0 

. . ' . .. . ~ .. .. , ..... ~···~· ... . ... . ·.· .. .. , .. ' . . .. . . ' . . ..... "' .. ........ ,; ... . ... ......... ' ..... , ~ 
·~·······~,···· .. ........ , . . ' ' 

__,:~:.,_'i~% 
_-<..'?...:::..?_% 
-~?'-¥-'-_% 

<?6 % 
tYs-% 
?7 % 
iz 1o 
g; % 
,? I % 
7-¥ % 

tf'l Cb 
z~- 7o 

., •••• ~. ''~"' ,.~ ... __ __,7'-'-/ __ )b 
~ ' • • • '· ' • ~ ' • • • • • • • ~ " • • • ,• --~-.s-..;::~3'-_,% 

-____,~-·% ~···~···.,.• 7h 
' • . ' ' • • • ' . . " . . , ~ • . . . ---=:i~s~_,% 
• • ~ • • • • 1 • ~ • ~ •,. • • r ~ • • ' • 0-;;_, % 

~ ... • 

;.....,. • ~ • • • • • • ,. ••• , ' • ~ __ _:6~1 __ % 
••• '' •• ' •• ~ • • • ~ ••• t • , __ .,;6;::....~9,__.~ 
~ • , • • •• , ! • • • • • • • • , • , 6 _.....:\._j-;:::..S= _ ___,.,/0 

• • • _..!:.?:....,¥--'---_;6 
_...::,.?__;4_% 

.,,, .. ~. . . ~ 
c1 

, • , , , , --..!g-o::..:..l..__;o 
-.,.-:;;."'_.""-"l-]0(1 ~··,·······~·"·· ....... _ .:::1~ . 

71 c,ib 
t•··~· ··-~-''-.!.-~· c& 

-~-_.,., 

. . ~ ~ .. . . . ... 
! • 

INDICATE 
THE HllBKyou 

c0nsi der 
RS the 
lowest nass
ing m~r,r • 

-6-s-- 1o 

Note: The name of ~eRcher' grading the Jl<l'per wiJ.l not be used in. the 
study. Such na1ne Rnd. address is merely to facHi tate in .send-

. ing. the resnits of the e:ler)er.iment when comnilecl to the. teachers 
free Of 6ha,rge. 



Teacher No~ 9 58 

RECORD OF GRADES 

STUDENT RANK OF PAPER % GRADE GIVEN PAPER 

A 
B 
c 
D 
E 
F 
G 
H 
I 
J 
K 
L 
M 
M 
0 
p 
Q, 
R 
s 
T 
u 
v 
w 
X 
y 

z 

.. ~ . 
• • • 'I'·' .. 

..... . ; .. . .. . . ~ . ,• . . . . . . . . . ~ • '! • ~ .. . . 

. . . ~ . ~ .... 

.. , ~ . . . . . . . ...... ~ .... 
• 4 •• • .. • • 
··-········~·4!'······· 

/ • • • • '! .......... ~ ~ •• 

•••-:••••·.·~~····-.... , ................... ... 
·~······-··~··"•t!'••'~ ..... ~ ,. . 
e·.~ • • •· • ·• • • ' ~ • • • ' • ~ ~ • • 

~···ll!········~··tt.•••"··· . " ~ ...... , ....... ' . ~ ~ . . . ' 
····«!:··~~·!;.•• ~·· 

•.• -~ 't ·• ••••.••. ~ .• ·~ ~ ' •• 

···:··~~~-~-~· 
~ ........ . 

Graded 'by; 

Address 

I 

J/ --/.:2 

.21 

/0 

7 

I 'l ·' 

.. ' . .. , ..... ~ .. ,., . . . . . • •••••• '!' ; . " . ... ~ ..... ,. ......... ~ .......... . . . ..... ....... ' . . .. . .. 
•••• ,, •.•• ~!l 

•, . .. , . 
. ,. ... ~ . ' ' . 

_,. ......... . 
•••• ~ •••.•.•. ! ••• , •• ~ ' 

··~···~······· .. , .. ,.",,,. ..... ,. ...... .. 
' ....... . ...... ~ ..... .. 

...... !' 

, ... ~······~·' . ~ .... 
~'!'···,.····~······~'~t·~ ............ ,, .... 

INDICATE 
THE iVIARKyou 

consider 
A.S the 
lowest nass
ing m<Jr1r, 
~G 1o 

Note: The .. name of te11.cher grading the nAper \\Till not be used in the 
Such name A.Ud address is merely to facilitate in send
results of. the exneriment when com-oiled to the teachers 

study:~ ' 
ing .the 
free of ~harge. 



Teacher No~ 10 59 

RECORD OF GRADES ,• 

STUDENT RANK OF PAPER % GRADE GIVEJ.IT PAPER 

A 
B 
c 
D 
E 
F 
G 
H 
! 
J 
K 
L. 

,M 
M 
0 
p 
Q, 
R 
s 
T 
u 
v 
iv 
X 
y 
z 

.. ...... I! I I .. .. •' . . .. . .. I I 4! 

• • • ~ •• I! .. ~ .. •, .. " . 
••••• 'I .:ill!. ~ ... . . /0 . . . . ~ ' .... ': / 

. ~ .... ~ • • • 'I • • • 

-~····~·· ·~· 
lft't~··~····~ . . . . . .. . . . . . . . . . . . . . . . . ., ... • • • 41! •• 

······~··~~··~······ ....... ~ ...... . /I 

······~~!'·······~~···· 

··········~······~··· 
~ ... :• ... ' ... ~ ..... ~ ... ~ ......... ~ ....... . 
·····~······~~··· 
.••. ·····.···. ····· ... /.2.-5-

.• •,, •. ! •• ··-~ I '9' t ~ t t II 7 .. ': . ·~ .. • .... ~ .... ~ . ' . 
·······~··"····· 

.... 
........ ,~······-·~······ 

Graded by: 

Address 

• • • .•. '--'-?_.:<..-_% 
9.:2. % 

., ..... ,.... •.•• . . . . :' ... . . . . . ~ . . ... 
9::L % 

--?"-'/=-% 

~-"-J'_t. ........ % 
. •.•• , r;:L % --"-r_z___.% . . . . ' ... ~ ......... , . .... ~ . jll I I" I ... .... ' . . . 

•••• !', ...... !" •••• 

' ....... . . , ... 
t t 1' • f t • t , t .• t I t • f • . ' .. . ' ... ' ' 
• ' • f • • ~ • • • e • • • • • . . ,• .. ' ..... 

I I' 

.. 

. ~ 
I' 

-~zz'--% 
6/ d 

,.......,.'-· --'-""-10 

77 % 
--,f.~;,_,!..__% 

4-L/ yo 
zs- i6 
6.s- % 
Z,Z: % 
.£."' "r'b 

~·••••••!f•••P• •••··~ ~v 

··~·~··~ .. ···~~,. ....... 47 % -· ' ... , .. ' •· ... •••• • .•• ---&""4',4...-% 
63 % .,., .... ~ 

-~. /-0-"'---~ 
• • • •••••••• " • • • • • • • • b £::, 

7r' Cz/0 .. " ... • f ~ • • t • .. • • ft • • --..,<.f<..;U:o--

7{ % , . :~~~:r:o:~~:5b , .......... ,... •.•• 

o I cJo • •--'-C--Ot 
•• , ............... ,. 6..3 1'0 

% ----

! •••• 

• ••••• ·~·~·!••• 

' ...... ~ ... . 

INDICATE 
THE lci:ARKyou 
cnnsi der 
as the 
lowest nass
ing mqrt~, 

bO '% 

The :name of tel'l.Cher grading the pcr.per \.,rill not be used in the 
study', Such hame Md address is merely to fa.cni tate in send
ing the res\1lts of t·heexne:dment when coinniled to the teachers ' '.. . 
free .of charge. 



Teacher No~ 11 60 

RECORD OF GRADES 

STUDE:HT RANK OF PAPER % GP.ADE GIVEN PAPER 

A 
B 
c 
D 
E 
F 
G 
H 
·r 
J 
K 
L 
M 
.M 
0 
p 
Q 
R 
s 
T 
u 
v 
\'l 
X 
y 
z 

. '. 1111 •• " ....... . . . 
.. .. 

' .. ~ .. '. ...... . '• ... ~ • .. · ............ ~ ~ .... ~ . ·~~ ... ,., 
•••e:•'••!···~··•~;tt••· 

••• ,_~··':~·· ~-e:·• 

• • • ~ •••••• ,,·~·~-· •••• '!. . ,. ' .. • • It •• ' •• ~ • 

·····~···1!·······,···· . . . . ..... . . . . . . 
•-:··~'!'~·~········· .......... 

~ • • ••• It '\''· ••• ' • ' • ~ ••.• ~ . 

• ~ t!l •••• •• • •••• " ~ • "! • ' •• ..... ~ ·~ ~- ... ~ '. . . . ~ .,. ~ . ~ .............. ·~ ... . .... ~-~~ ~· ·~·~ ....... , .. . 
······~·,·~·~·~~~ 

": ' ' . ' .... ~ ' ~ ... ~· . . . ~ . . ~ 
• • • ~ •' .... Ill!' .. • ·, •' ••••••• 4! .. . · ... .: ·~ . ~- .. • • "!' • ~ • 

~ , •• •.~.~ ~ ~ • ~ • '!: .... ~ .... ' ~ ~ ~ . · ... ; . -~ ~- ....... -~ . ~ ... ~ 

.Graded :by: 

3, 

II 

13 

IZ 
1.:2-

II 
/0 

/0 

I 

/0 

. ... ': .. . ~ . . . . . ' ..... --"7_.;;L..;:..,;__,% 
_ _,_9'..:_1__,...,% 

&. _ _,_1?-f?--tO 
• • ~ ' • • • • __ ._f ... ?--==--% 

• • • • . • ., . .. " . .. . • • • , . . • --!::~'..,ft.~.--~ 
···~·····~··'· .. , 

••••••••• !' • • • • • • • • $'£ ]0 

_...,"1:...>6.::.,.-_% 
'0' 2 ·-11..0 

... ~ ......... . .. ' ~ ' ... • • , • ' • __ .;;.o-<<6:' ·='--
_ _._Z,;;;:;'-6'-'-. _%. 

·····~·,•••!t 

.. . . . . . ... , .. . : ... . . .. . . . . . . . . . . .. . ' ' ' 
• ,t • t ' • ' •••• ' • ~ • 

--"!:...;-¥:_____% . 
_ _«.$_;:;6 _ _,% 

6o /'o 
__ .::r-r:..;•:::..... /-o/·:01 

• ' ,. • • • • • ---C'-'7''--_
-.J-":;;::"...,,.__.,.<i 

. . ' . . ' ..... 
• ' • t ' • t t , • t1 ; ' f' • f • ~ • • • ~ t /c<.; 7c 

<j'":J. % 
• '" • • ' ,. • • • e • I • • t ---'-"==-·~~ 

• • ,. • , __ ..liG<..::o:...,..__~lo 

' • • • • • __ f.~o;:..._-'% 
__,__:;:_!.:L=--'% 

<7 => % 
·' • , •• t ........ ' • , ~ • r • ~ ' . ~ __ _.J._v,.___., 

• • ' • • • • ...--"'ff.'-''"'3--'~"io 
~ •• ~, .~, •• ~ ...... f •••• ~ "--_,7,_,.z., . ..--~ 
~ • • , • , ~ , ·.. , ~ • , , , , • , • ___ 11"-'t'-_lc 

C7 rc;& 
~ • .. ' • • ..... ---f:<-2='--' 

•.• __ ... 9'...;1;_.__,% 
<7:;< c{, 

• • • ~ • '•' • • • t ~ • • • • • ~ • • • • __ ... o..;Y"'---'' 
cb ----' 

. .. ' ........ . . .... ,. .... ,. .. 
~· . ~ .... ' . ' .... • . 
.,., ..... ,~····· 

•• , ...... ~~··•! ···~· 

INDICATE 
THE lftARKyou 

consider 
as the 
lowest nass~ 
ing m<1.r''" • 

·69 % 
I 

, Note: The name o£ teA-Cher grading the 1Jr-q:>er wi J:1 not be used in the 

study. 
ing the 
fre.e of 

Such name ?.rid address is merely to facilitate in send
results of .. the exneriment when comniled to the teachers 
charge, 



Teacher No~· 12 61 

', 

RECORD OF GRADES 

STUDENT BANK OF PAPER % GRADE GIVEN PAPER 

A 
B 
c 
D 
E 
F 
G 
H 
I 
J 
K 
L 
~1 

m 
0 
p 
Q. 
R 
s 
T 
u 
v 
i'l 
X 
y 
z 

.... ~ . 
' 

' .. ,3 

. ~ . ••• 
•• f! ., 't ••• 

~··~·········~··· 
7 

•• t; •• " •• Ill •• 

·-. ' • '. • • .......... 1ft • • ~ • • • .... '• .. . ~ ~ ..... 1.1' 

~ •••••• II: ... ·, ~ . . . l 
3 

······~· ..... ,. 
~ ....... , .. , If 

/.:U .... 
'"··~··~· 

. . 
·········~····••~~:·•· 

17 .. ~ .... ·, .. II: •••••• " 

~ .. •· ~· ~ ... ' ... " ... ~ . ~ . 
.. , ... -·~····tt~····· ... ·,. ...... ,.~·~··~· 
.. "''''''''!•·~··· /0 

• 41! ~· • ' •• ~ • 

~ •· " ~ • ' •••••• •, • 1! •• ~ ~ •• ... 
······~~·~· 

Graded ... by: 

Adcire.ss 

. .. . ' . . • •• --'-5',._f_% 
-lf[!.!:b::.___,% 

••• -~49',;:6:..-.,..-% 
--"-t.._z"""i_,_% 

... " . . " .. ' ' ... ' ; . ., . ...... ~ . 
• • ••• __ ..,g'-"z_;..._..% 

. ~ . ' ' • . ! . • . . ' . • • • • • . . • ~ __ ::.?_,i'"-_ _,% 
/oo 61 

···········"'·' .,. ]0 
9'9 % 

·······~·,·· ., .... ., ............. ,.~ 
..... ~· • • ~ • jt • • • ~ • ' ' • 

•••t•••••, •• , .• ,,., .. ' . , ..... ,,.~·· .. ............... ~······" 
• 11 • ' ••••••••••• 

~~ ........ , ••••• ,!' •• , 

·······~···,.········· .. , 
-· ! •• ~ •• ' ••• ~ • ' • ~ ••• 

·~,,····~·~~-······~ 

·····~~·~···~ ·~··, . ~ ..... '. , ..... ' , 
~ .... . ~ .. ' .. .. ~ . ' . ~ ' • t •• 

_ __,7'--"~'--% . 
gz.;_% 
r& % 
bS_i 7~ 
J'o ib 
77 % 
'f'CJ % 
t3 1o 
-¥o.; % 
&-¥±-% 
tt?ft, % 
ls-i % 
Fzi )& 
?2 % 
7.3 % 

.<1 
r .::<..- 'o 

·~·,·~···~,·~·,.···~·~,. r¥-% 
!f•~··•''"'''' ~~······-----'Cb 

1!'••,··~·~··1'~·-,···· 

. ' ·,', ' 

INDICATE 
THE !viAHK.you 
consider 
as the 
1 owe st na.s s
ing rw=tr~'" • 

6s-% 

Note: The .name of teA-Cher gr~.d'ing the pB:per wiJ.l not. be used in th.e 
study. Such name and address is merely to fadli tate in send
ing the resglts of. the, exm~r.if!10lit wh.en comuilecl"to the teachers 
free of charge. 



Teacher No; 13 62 

RECOB.D OF GRADES 

STUDEHT RANK OF PAPER % GRADE G-IVEN PAPER 

A 
B 
c 
D 
E 
F 
G 
H 
I 
J 
K 
L 
M 
M 
0, 
p 
Q, 
R 
s 
T 
u 
v 
w 
X 
~ 
z 

' .. ~ .. . . . ... . .. 
~ . ~ ... II: •• 

• • • • • • • • t: ..... 

~ ... • ' •.••• ' I; •• .. ·~ ... ' 

······~-:···~······· 
·~·41····~··· ...... ~ .. . ... 

\ 
. •, .. .... .... '; .......... ~ ... 

•···~·~·~·~••,r••":'"' 

·~~··-:~·······~· ··~ 

.. ,.~····~···-:'!·,~· ... '• ......... ~ •, .... ~ . 
••a:-:•~··~ ~~· 

·~···~··~-·~····~·· "'~ 

··········~···~·~·~·· 

Graded by: 

Address 

I 

/O 

1.3 
13 

If 

I .:2.-

.21 
;z 
/~ 

/I 

7 

. ... 
• • .. • • !' !' ••• 

. " ... ' " . . . . . 
"' .... . ' ...... . 
~ .... . . . . 

' 
. .. ~ ... ' . ~ .. 

• •• ~ ' f .P • . .. ~ ... ~ . 
,, ..... ~ .. ,.~·.··· ..... .. ,.~·········~ • II' • ~ • 

t • f • ~· • e ~ • • • • • , • . .... , .. , .. , .. 
! .• ! •• • t • Iii • !" ••• -~ ' ' ' • 

, .. , .... , ...... ~····,.,· 
. ' ' . . . . . . . ~ ~ . . ' 

, ....... , ........... . 
.. , .... ,.,.~,·~···,, ...... 
-· , •• ~ •• t .. ' ..... ~ ? !t • 

.,,,., ..... t••• •• 

INDICATE 
THE MAPJCyou 
consider 
as the 
lowest nass ... 
ing tnf-lr1•• 

.. (;y% 

Note: ?:'he .name of .teMhet grA.ding the tle'\Per \vill not be used in the 
study, Such name tmd add.ress is :m"erely to facilitate in send .... 
ing the res.ults of the exr)erirn\'lnt when comniled to the teA.chers 
free of charge. 



' Teacher No; 14· 

RECORD OF GRADES 

STUDENT RANK OF PAPER % GRADE GIVEN PAPER 

A 
B 
c 
D 
E 
F 
G 
H 
I 
J 
K 
L 
M 
M 
0 
p 
Q. 
R 
s 
T 
u 
v 
w 
X 
y! 
z 

...... & •• ~ ....... . 

I!" ..... . .. . . . •. . . . ~ 
~ , ... • 1 . ~ ... 
~ ....... . . . . .. 
··············••-r• 
~ ............... ~ .. . ............ ~ . ~ ,. . . . 
................ ~ .. ~ . 
·~· ~·······~~·~ . ~-. ~ .. . . . . . . .. ~ 
·•·-:~·····~·~··~···· ................ ~ .. ~ .. 
••••b•~·•••fl••••••o• . . ' 

•••••,•l'k~······•·!~···· 

•• ,!' • ~ ~ -• •••• ·- • ~ ~ '!' • ~ ~ ~ 

-··~·~-·~···· ···~~'''' 
~-~~t••••··~·· ... ··~·~···· 
-~ ~ • ~ .••••• 0:0 ~ ~ ~ -~ ~ • ~ •• 

·~···•.•'!~·~···~····. 
•• ~ .• ~ ~ ,. . ~ -~ t! ~ ~ ~ ~ ~ e: • • • ~ 

• -~ ••. 't. ·• •••• ~ ••••• · " ••• ............ ~ ~ ~ ...... . 
• '. ~ -~ 41! •• ~ • ~ ~ • ~ ~ •.••••• 

'·~ ,• . -~ ~ ~ ~ ~ .. ,.~ . ~ .... ~ .. 
•.• ' • -~ ·• •.• ~ •• ·'! •• ~ •• ~ ••• 

Graded 'b;r~ 
.. 

.~ddress 

I 

3 

II 

7 

17 

13 

. ... ~ .. 
.......... ~ • • • •• !I' • 

• 0 • • • • • • • • • • • • • • •• 

..... !. ••••••• . ..... . ..... ~ ......... ~ ....... . 
~···············~·~···· 
, .. ~··•·············~ ............... ' . . . . .... ~ ........ ' .. 
.. , ... ~·············~· 
·········~···,_ ..... ,, . 
••••,••'••,.··~····•'!'•• 

/d<!:J % 
i'Y % 
9;! % 
93 % 
4';;J.,% 
ii 56 
1l % 
45{ % 
3.:2- % 
74% 
r a 

--,,L9_.o::,__lo 
G 

---l'b:..e&-:.,.....1'0 
. / "J~ 

• • • • !' • • • ~ • • • • • ,. • • • • .. • ---..7'-'"b'--' 
~ ~ ••• ' ••••• ~.' ~ ••••••• • _ ........ 6~%~.-.....o~% 

••••••• ~ .... ~ •• I& ••• ••• __ .,.::%_,?~-~ 
~ .. t1P ~. ·~ ~' •••••• t •• , •• • __ ..;b:;:..:h~_.,.% 

··~·~··~jio~~fl)··~·······' 0¥ 1o 
_ _,..~.7-~¥---% 

6 q 6/, 
___ , . ~ ....... ~ ..... ~ ~ .. 
• • • • • • • • • • • • • • • II!' • • ~ • • • __ ...;;;,.r.,;"'":-r-

i7!_ ~ • ~ ~ • • • • • ~ 1 • • • • • • • • • • • • • --.::::..1.-;;-:.....-'I:!J:; 
~. • f! • • • • ' • r . • • • ' • .. • . • • , .. __ .:tf<"-~-9..,,~"-_/0 
•··~···~~··•••"""'~··•e~ 3o % 
• '!' .• ., ......... !" • ~ ! ,.~ • .. • _ _,i,._f._ __ % 
• • • ~ ~ • ~ ~- • • • .r , • ~. • " • • • ~ • ~ __ .. r~;..,..._,% , .. ~~!·~·~··~,~·,~~.,··~ z& % 

cb 
··~!,··~·~,············~----...,./ 

INDICATE 
THE MElBKyou 
consider 
as the 
lowest nass .. 
ing mt:J.rt~ • 

- (;;.z % 

·, 

Note; 'rh~. name of t.eacher grading the .:par)er .will not be used in the 
Such· ria.me Md address ismerely to facilitate in send
re~;?ul ts of. the exu~riment -when. comniled to the tel'l.chers 
cha.rge• · 



',,, 
Teacher No~ 15 .. 64 

RECORD OF GRADES 

STT.JDENT RANK OF PA.fER % GRADE GIVEN PAPER 

A 
] 

c 
D 
E 
F 
G 
H 
,I 
.J 
K 
L 
M 
H 
0 
p 
Q 
R 
s 
T 
u 
v 
w 
X 
y 
z 

.... ., ........... . . . . .. . . .. 
~ ..... 
·~··•"! ·•••11!•-: 
., ••• '! ••• ~······ .... ~ . . ~ . . . ~ . ~ ..... ~ ': ..... .... . .. 
" '~ • 4: • ': ••.• II! • • • • • • ... 

..... • I! ..... ~ •••• 

··········-t~··l· .. ···· 
.f •••• ~ ••••••• " 

~···~······1!······~41: ......... 
·~·~~··•t:••··~,··~··· 

···~··,·~· 
•• It •• ..... , ~ ..... ~ .... •··. .... ~ .. ~ .. ... . ~ .. .................... 

"!:, _. II ~ ~ • t t t • • tl ~ '' • t • t 

~ •. • • ••••••• ,, •• ~ ••• 1 

Graded by: 

.~ddress 

I 

/,3 

IO 

/b 

Ia 

17 
/~ 

IJ' 

'! 

7 

. . . "', .. 
. . " .. 
•••~~:••··,.·••1' . ' .. ., ........... . 
• • • • fl .•••••• 

.• ,.... 7?' % 
••••••• --&.L-;t;f---% 
..... . . ' ...... . !'".'. . ... ' ...... . 

···~·,•!'• . . . . ~ 
--~.t-z_o;____..~ 

6o fo --'-==:..--c1 
.....,..-;,.:Z;.,<?~_.;o 

~ 
d;·o 

, • --~>'<?'--' 

~ ~ ..... "!' •• ' ... . ... '' ~---';6-""L..I_% 
.73 ~;0 • •••••• ~ •• f •••••• --"'--=---

. . ~...;&::c...o ___ )'b 

• • • '.' ••••• ".' •• , .... •-.....ol.5::;....t:::::..~_,1o 
' • • • . • • ' • " • • • • • ' • ' • • •• -.....:({,:;;....:3"'-' __ ~ 

• • • • • ~ • • • • •· • • • • ., • ~ • • --"..3"'-'t.~ _ _,7o 

............. , .. 

.......... ' !I ' • 1 • ~ ~ ••••• 1' _...,;:..2.::;.,..ft-,_....J.% 
INDICATE -· ••••••• ' " ' • • • • ---'~-~,._'?' _ _,.,% 

••• , ~ 1 , • ~ .% THE Ivii1RKyou 
,_...,.0\.5:"--"8'-~c . ·~·~···~··· 

~·~···~•••••o•••••• ••• tO 

Zl "b •••• ~··. t.".' •.. ', •.••• . __ _. _____ .! 

~!•t••• ••••• ,, •••• -._.....:ff::.....:..l _ _.% 
• ~ ~. ~. ~ ••••• ~ •• ·-... ~&,_,1-t? __ %. - ·T 4 

• • • --+7'-t"'--';o 
.,./~ ot.,'o 

~ • • • • • • • • • ~ • • • ~ • ' • • • • " • __ :;::z;:t;;.O'-'~--'· __ _,% 
.. ..... . ..... •, .. '• 

consider 
as the 
lowest nass-

Note: The' name of te~=tcher grnding the -pnper '.,rill not be used in the 
study. Such na.me Flnd address is merely to facilitate in send
ing the results of the exne:r.iment when comniled to the teachers 
:free o:f chFJ.rge. 
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Teacher No: 16 65 

R:BJCORD OF GRADES 

STUDEl!TT RANK,OF PAPER % GRADE GIVEN PAPER 

A 
B 
p 
D 
E 
F 
G 
H 
I 
J 
K 
L 
M 
H 
0 
p 
Q, 
R 
s 
T 
u 
v 
w 
X 
y 
z 

I t I ~ I I • I I • I ': t ' I . . . I I I.'! I I 1111 .. . ' . . . 
I , I ~ I It I I I I I ~ '; I I 1' 

... 
···~··~~··•••'!~·· II 

• ~ I • ~~ • , I I • ~ ~ I • t ~ 

·~~~·~····,~··· ··~ 
• • • •. • • • • • ~ • '!' ...... . 

•'!•• ~·~··· 

......... ~~··~,~····1· 

~ ~ • • ••• ~ • 0 • ~ ~ ·~ ~ •• ~ •• 

ltl ~·~·········~~·· 

•-:,• ~Ill.~~.': 1!',~ I! ••• ~ •• ~ 

'!•• ~··.·~-:·~~···~~~~ 
• ~· ... ~ t • '!' «! ~· • ~ 

-·~~~~~······~·~~··~· 

·--~····~ ····~·~~··"' 

Graded by; 

Add!'ess 

I 

13 

7 
3 

I~ 

17 

.21 

II 

IF 

• ! ' 

' ... . ' ... ~ . 
~ ... • • 
••• ' • ! ~ .. 

., .. • ··-.t..'l.t..Z_% 
~_.:.!;?%::____,% 
_..1l,J-~.z_% 

• , • • •• __ .,~.z:.:~=;__,% 
·' • • •• --'.,.r;!.!;;t!?::;___.% 

• • • • , •• --.,' z9_,3t-.......,% 
' • ' • __ ;..,.9"-=o;.......,.% ..... ~ .... • •• f'. 'to=% 

?o % 
• • t ' ••••••. • •• 

, ... ' I • I ' t I 

' d. 
~--J.£~.:0:::_._!0 

---+.?..!1_% 
76- ",:.., • ' • • , _ _,_..,,1--=--(-:1 

•••··~··r•'!' •.••••• •. __ _,Y~a::;__1o 
-t f. I If ... '. t tIt'' It I ·-~-.~-7..:3~_.)% 

' ob • ,. ~ • .• .. • __ _,z:,.'7_._.;c 
• , ~ __ ..,.·;(.;0:::.·-·~b r••·r·····•·'l'l .c..:. I' 

' • ! I' 

, • ,. •• ~ ..... ~ ~ .• . ., • • .... ___ ;,t.z:.:3~_.~% 
.,_I I r! ~~'I I,~ I If I I ~I I ~ ·---,.,1.1~>11<!--:.'% 

_ _J/,%.!:3::.-.~% 
":5- cb '~····~·~···~· 

. . ~ 
t ~ • .• • • ~~ I 

--7-9::'.2:.__% 
-~'!;1..¥'__,% 

••. • ••• --->.;.9:'::.:<::>::::.._% 
.,..,......::.O':..o'-_,% 4!' • ,. ' ~ • ' • • ' • • ~ ~ .. • ~ • • .. _ tJ ., r 

. ~,. ~ •• ~ ....... ~.,,. ~. • ~--.::?.;...::o:___,% 
··--~% 

!•~·~···,······ 
!''''"''' •••••• , •• ~ 

~ ' . . . .. ...... , 
• ! ' I 

. ,~~··!'• .... .... 

INDICATE 
THE IviARKyou 
cnnsider 
as the 
lowest nass .... 
ing m'lrt ... 

) 
zs-% 

Note: The name of 'teacher grRding the naner \¥ill not be used in the 
.st1;1.d.y, Such neme. Rl:'ld address Ls · ni~tely to fac:i.li tate in send-
ing the :res1~1ts of· the exnerimr:>nt when comniled to the teA.che:rs 
free of ch~rge, 
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Teacher Noo 17 66 

RECORD OF GRADES 

.STUDENT RANK OF PAPER % GRADE GIVEN P .AP ER 

A 
] 

c 
D 
E 
F 
G 
H 
I 

·J 
K 
L 
M 

.M 
0 
p 
Q, 
R 
s 
T 
u 
v 

,W 
X 
y 
z 

... . .... • • 
~............ ~~ 

···•1•.••·"···~·"·~·· .. 
·~~··~· 

•t:~····~l: ... 
·~- ••.••tt····~··~·· 

... ~ .... ~ .... 

··~·· ·~· ···~··· .. 
··~·~··· 

···~···~·~~~.·~1!-·•· 

~~~·~·····~~···~ , .. 
~-" •. ft .... ! ~ ••• ~' ~ ~ •• •. 

t, ,, '! ~'. <f -· .. ' I lrl • , I .4 ~ t 

• ~ ~·· .... e: ~ • 'I .... ~ • • • .• ' 

•••":•••~t••':~~~~··~·· 

~ ~ . ~ . ~ ~ ... ~ ~ ~ ..... '· "' .. 
... , •• ·.,~····'1!···4p-.,f~ 

Graded by: 

Addre.ss 

r 

I/ 

7 
/0 

/~ 

I/ 
;.;z_ 

I 

/..2,; 

7 
13 

. . . ' , '." . .. ro- % 
f..?- % .. ~ 

• • • l • • • • • • • • • •• -~..:?..:~::..,.-__ %. 

f I • t ~ t I I f I • I .• , I I __ .,.7:...1:___!% 
• • • ~ • !' • • I • ~ • ~ • • • • _ _,so:.o...:Y:..I _ _..,~ 

t I • • •. ! I t ~ f I I t I t f , ]0 

-+-q+z__,% 
• • • • ' ' ' ~ • • . __ '.,;'-="~'---% 

. I~!' d 
t ~ • • ' • • •• ' • • • • • • • '!t • • 1> --~0~ ·~~-10 

--4i'..:::::,j:_-_% 
-~7':'-l'"'-;' __ % 
--~~0";~-..3::___jo 

-
_....;:_f'.:..; __ ';b 

~·!·~····· .,,.~·· .. 
• •• ~. ~;, r ~ • ~ ~' • ~. ~ •• ,. '-~ .. ZW;:T:-_% 

• • • • • • • • ~ • __ .,.,Zec'i'e. __ % 
__ _,'"'='=-__,sf.. ~··t····~····· ...... ,., .. _ /....2.. !"" 

,/3 i ••••••• r • t ~ •• ~ • ' ~---l"'~~-7a 

~!· ••• ~ •••• ~ • , • ~ ,. • • • • ,zr % 
1o % _..,.....,,t.:.:::._-;""'c! 

__ 7.:::...::,-'7'-_,~ 

' ~ I t • f·. ! I t t t I • • t I 

~ . •·. . ~ . ' . ··~······~.,,. 

!I'.' 

. ~ ........ ' ....... . 

... , .. , ...... ~·· .. . 

INDICATE 
THE l'illRKyou 

cons:l. der 
as the 
lo\..rest nass,.. 
ing mqr1"• 

zo '%' 
; 

Notef The. name ()f te::teher. grading the ·paper will not be· used in the 
study. Such name. rmd ado.ress is merely to fa.c1.1i tate in send
J~g the re9ti],tsiOf the exneriniAnt when c.omniled to the teA.che:rs 
free of charge. 



Teacher No; 18 67 

R11CORD OF GRADES 

STUDENT :S.ANK OF PAPER % GRADE GIVEN PAPER 

A 
] 

c 
D 
]] 

F 
G 
H 
I 
J 
K 
L 
M 
N 
0 
p 
Q, 
R 
s 
T 
u 
v 
w 
X 
y 
z 

.. . .. . . . . .. . . . . , ': . ' ... ... 
' .. . ' • • • • f' ••• 

~··••tt••······· ·~· 

•~t• •• ··~···~ ····· •,··~ .. ···~ ... . ~ . ~ .. . . . . '· . "' ~ . 
• ~ •. ~ • I! ••• 

·········~···~~~:····~· 
': . . . .......... . 
··~·-·--.········111'··· 

····•·'J~·····, . .. 

. ~ ... " ... . ~ ..... . 
··~·~tt··~·~"~·~,.~~· 

~· •• ' .......... II: ••••• ..... ~ . ' ~ '·~ .. ~ ~ 

•••• , ••••••• !!'.~'!'"' 

Graded by: 

\ . 
Address 

3 

I 

7 
' l'Z 

10 

13 
14 

/j 

... . .. 
' ~ . ' . ~ . ' ..... 

• ' • t • ' •• , .... ,.,. .. . .. ' 
' . . ... ~ .... 
·~············"~ . .. ~ ' .... 
~ .. ~ ..... .. . ' . _. . ' ' . 

-· ~ . ~ ., .. ... ' .......... ~ ..... . 
.,~ .... , .. 

IliDICATE 
THE lviARKyou 
consider 
A.S the 
lowest nass
j_ng ffi"~r'r• 

&s- % 

Note: The ne.me of teA.cher g:rading the 'PJwer \<!ill not be used in the 
s.ttid;(, Such name and A.dd:ress is merely to fA.cHi tA.te in send
_ing the resn:Lts Of the exnerimr;nt \~hep. Comnilecl, to the teA.Che:rs 
fre.e of' charge. 
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RECORD OF GF.ADES 

STUDENT BANK OF PAPER % GRI\DE GIVEN PAPER 
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9 

I 

··-t..::.'Y~% 
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__ .t~.f!.c::;;2..=-% 
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-
-/..!l/U"---<?-'4, ••!,~•·•~···•~••1 ••~ 0L fC 

~. f•. ~ ~ , •• ~ ~ .. ' .•••. • __ _.,1:...:;0.__,% 
• •••• , •• , •• ---..Zw=;b~· _ _,% 
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'"''••••·•r•••.••• 
·~!······~···· , .. ... ' .. 
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INDICATE 
THE IviARKyou 
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the fl.S 

lowest nass-

Note: The name of teRche:r. grading the pnper wiJ.l not. be used in the 
study.. Such name And. address 1.n merely. to facilitate in send
:i.n'g the results of the exner:i.m~'-mt. when oomniled to the teA.che:rs 
free o:f' charge~ 
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. , 

RLJCORD OF GR.ADES 

STUDE'NT :<tANK OF PAPER % GRADE GIVEN PAPER 
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E 
F 
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__ ,.;;;&:_;~::::;...._% 
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., ....... ,,, .. , 
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, ...•..... , --.Jsq9 __ 7~ 
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, •••• ~, .. ,.~·~, ;•·~·· -.....:;.Jo-:.- . .., 

. .... 
... ' . 

INDICATE -. • • ~ ~ •• " • • ~ • • • .. ' ~ • • • • ' ___ b_.:s-"-_ _,% 
• •--~_,_.:.?..;;;..-..,~fa THE MARKyou 

0o cb consJ'.der 
.. ~····· ... ~·· 

..... ,, •••••• ~ •• ,., ••• ,.. _ __::::::...;::::..._.I.S):; . 

• !' • ~ •• , •• , , , •• , .• • • __ .;;7.....:~;....-~ R.f? tb.e 
_.;:...f.:::::.o--1% . ~ . . . ..... ~ . 
-_ _,.z .. ~ .... -'~b • r • • • ,. • ' "' • • ~ 1 '4 ' 

• , • • • "--... ,?.wl:..·--1% 
-~""v~c;:___a,,t, ~~·!·~···· ··~~··t' ·~ /J7 _· __ ' __ Jc& f!i,,, •• ~ •• ,. 

lowest nass
i ng mqrl· • 

6-s-% 

Note: The nam.e of teMher grrtding the -pF!per t.;ill not be used in the 
study~ Such n.ame ru1d addi·ess is 'mereJ.y to f13.cilitate in send
ing the results o·f. the exnerim(mt when cornniled to the teachers 
frEle of charge,. 



Teacher No; 21 

.RECORD OF Gll .. ADES 

SrrUDENT RANK OF PAPER % GK@E G·IVEN PAPER 
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70 

INDICATE 
THE HAHKyou 
constder 
as the 
lowest nass
ing m'"r''"• zo % 

Note: .The name of :teacher gra:ciing the nF~per iviJ.l not 'be used in the 
study. Such name .Find' address iS m'erely :to .fa.cUi tate in send
ing the reshlts .of the·e:xnerirnent ivhen comniled to the teachers 
.free Of ChA.rge. 
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• RIJCORD OF C:R.ADES :'r 

STUDE1TT RANK OF PAPER % GRADE G I \TEN PAPER 
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. .... 93 % 
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o., :fl;o 
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•• , f ' • 
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• • • Z% % THE l11it\PJCyott 

·•··•·--~¥~t~~~ consider 
~ ~ ! •• • • • , ••••• r • r • • • .. tY.s- Jb as the 

• •. , •• ~ •••• __ 
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• • • • ~ • • ~ --->'~'-""""--) ob 
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• "! ....... ~ • 

. ' . ., ... ,. • ..... " " . ~ . . . . 

Note: The name. of ·teA.ch~r grA.ding the -paper wiJ.l not be used in the 
st.udy. Such nerne. ru1d. addres.s is metely to :facUHate in send
ing the :results ·of :the e:x:nerim~nt when comniled to the teA.che:rs 
free of charge. 
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STUDENT RANK OF PAPER · % GRADE G!YEN PAPER 
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-
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cb ____ _, . ,. .. 
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lng m<lr''"• zo % 

I 

. . '• 

Note: l))h~ name of teacher gr11.ding j;he pR:per will not be used in the 
s.tudy. Stich name a...'1d address is merely to facilitate in !:lend
ing the resnlts of the ex1;eriin.ent·w}ten .comniled. to the teachers 
free .of ch~rge •• 

. ' . 
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RECORD OF GRADES 
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The, name of teAJ!h~r grl'iding the -p8per will not be used in the 
study,: Such name FL"ld address .is merely to facilitate in send
ing the results of the exneriment when qomniled to the teachers 
:fr.E)e of, 
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Th~:name of· teA.~her g:rf.l.ding the Pl~:per \'tliJ.l· not be used in the 
.study~ · Such· nerrie Fl.l.1d. add.resS J.s' m"erely ·to fe.cHi tate :in send
ing the• resu,lts of the exner~mr~nt' wheni comniled to the tM.Chel•S 

. :fr.ee, o:f charge, 
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