University of Montana

ScholarWorks at University of Montana

Graduate Student Theses, Dissertations, &

Professional Papers Graduate School

1954

Evaluation of teacher-made elementary algebra tests in the
secondary schools of Montana

Duane Leonard Fredricks
The University of Montana

Follow this and additional works at: https://scholarworks.umt.edu/etd

Let us know how access to this document benefits you.

Recommended Citation

Fredricks, Duane Leonard, "Evaluation of teacher-made elementary algebra tests in the secondary schools
of Montana" (1954). Graduate Student Theses, Dissertations, & Professional Papers. 5656.
https://scholarworks.umt.edu/etd/5656

This Thesis is brought to you for free and open access by the Graduate School at ScholarWorks at University of
Montana. It has been accepted for inclusion in Graduate Student Theses, Dissertations, & Professional Papers by an
authorized administrator of ScholarWorks at University of Montana. For more information, please contact
scholarworks@mso.umt.edu.


https://scholarworks.umt.edu/
https://scholarworks.umt.edu/etd
https://scholarworks.umt.edu/etd
https://scholarworks.umt.edu/grad
https://scholarworks.umt.edu/etd?utm_source=scholarworks.umt.edu%2Fetd%2F5656&utm_medium=PDF&utm_campaign=PDFCoverPages
https://goo.gl/forms/s2rGfXOLzz71qgsB2
https://scholarworks.umt.edu/etd/5656?utm_source=scholarworks.umt.edu%2Fetd%2F5656&utm_medium=PDF&utm_campaign=PDFCoverPages
mailto:scholarworks@mso.umt.edu

AN EVALUATION OF TEACHER-MADE ELEMEFTARY ALGEBRA TESTS

IN THE SECONDARY SCHOOLS OF MONTANA

by

DUANE L, PREDRICKS
B. 8. in Education, Unlversity of North Dakota, 1952

Presented 1in partial fulfillment of the
requirements for the degree of

Master of Arts

MONTANA STATE UNIVERSITY
1954

v,

Graduate Achool

(Lo |3 (g5Y

[Date




UMI Number: EP41120

All rights reserved

INFORMATION TO ALL USERS
The quality of this reproduction is dependent upon the quality of the copy submitted.

In the unlikely event that the author did not send a complete manuscript
and there are missing pages, these will be noted. Also, if material had to be removed,
a note will indicate the deletion.

Dissertation Publishing

UMI EP41120
Published by ProQuest LLC (2014). Copyright in the Dissertation held by the Author.

Microform Edition © ProQuest LLC.
All rights reserved. This work is protected against
unauthorized copying under Title 17, United States Code

ProQuest

ProQuest LLC.

789 East Eisenhower Parkway
P.O. Box 1346

Ann Arbor, M| 48106 - 1346



TABLE OF CONTENTS

QHAPTER
I. INTRODUCTION . 4 4 « o o o o o o o o & o »
A statement of the problem « + + « ¢ +
Importance of the problem . . . « « « &
Sources of information . . . . .« « ¢« + &
IXI. A REVIEW OF RELATFD RESEARCH IN EXAMIKNA-
TIONS AND MARKS OF TEACHERS . . v « o o &
III. AN ANALYSIS OF INFORMATION COMPILED FROM
| THE QUESTIONNAIRE . & & &+ « & o « o o o &
General information . . . . + ¢« « « &+ &
The preparation of teacher-made ma jor
tests .+ « ¢ ¢ ¢ o b 4 s e e e s e v o
The preparation of teacher-made minor
tests « 4 v v 4 s 4 h e s e e e e e
Administration of teaoher~made'majar
and minor tests . . . . < + 4 ¢ ¢ ¢ o
The evaluation procedures for major
and minor testa . . ¢« .+ ¢« v o o . .
Teacher-appraisal of two elementary
algebra problems ¢ s s s s s o 8 e & &
IV. THE EVALUATION OF ELEMENTARY ALGEBRA TESTS
SUBMITTED BY MONTANA TEACHERS OF ALGEBRA .,
Valldity o ¢ o v o o o o ¢ ¢ o o 6 o o &
-ile

PAGE

o B

20
20

59

42

46

59

68

84
84



CHAPTER

~1ii-

Rol1abiI1bY « « « o o o o = « o 2 & o o &

An evaluation of the elementary algebra

tests of Montana teachers ag respecting

valldity and rellabllity . . . . ..

VuSUMMARY?-'QvaqQQQOOGO¢"O¢

BIBLIOGR
APPENDIX
APPENDIX
APPENDIX
APPENDIX
APPENDIX
APPENDIX
APPENDIX
APPENDIX
APPENDIX

A summary of the preparation, presenta-
tion, and evaluation procedures of
teacher-made tests as presented in
Chapter IIT + « o ¢ o o o ¢ o o s o o«

A summary of the valldity and relis-
bility of the teacher-made tests
presented in Chapter IV . . . . « .« &

A summary of the varlability of the

pupll BCOYO8 . . ¢ ¢ ¢ ¢ ¢ 2 s e o @

AP}IY * - - * * L 4 “ * - » L] » LJ [ ] » * » [
A L] » a & & . . L] L g . ] - - e L]
B L] . . - . . . . » . . [ ] s -9 - - L *
c * L] L3 * - . L3 L3 - - L4 * - - - L] - L]
D . 3 » . . . 3 . . » » L] . - . v .
E L] . « o [ . . - - 9 L » . . » » »
? . . - . (3 . L] » 3 . L - . - - . . .
G . - . . - . L ] * LJ [ ] L . * ¥ - . * -
H . ] » . L L R . . LI ] - L] . 3 . . L]
I L] . » . . @ . - . . [ . » . * L] » -

L4

L ]

PAGE
93

100
125

125

130

137
139
141
146
148
150
151
152

153

157
159



APPENDIX
APPENDIX
APPENDIX
APPERDIX
APPENDIX

B e

M

N

wiv‘m

PAGE
162
164
168
1é8
170



LIST OF TABLES

TABLE PAGE

I. Number and Percentage of Returns on the

Questionnalre, Tests, and Test Scores . .
Enrollment of Secondary Schools Accord=-
ing to District by Frequency of Re~

sponses Obtalned on the Questionnaire . .

11,
20

IIX. Enrollment of Secondary Schools Accorde

ing to Geographical Section by Fre-

quency of Responses Obtained on the
21

5 & 5 o # & o » ¢

Questionnaire . . « .

IV. Number of Sections of Elementary Algebra

Taught According to District by Fre-

quency of Responses Obtained on the
22

- * L} - » L

Questionnaire . « o o « o o

V. Total Number of Students Taught Accord=
ing to Distriet by Frequency of Re-

. 23

sponses Obtalned on the Questionnaire .

VI, Teaching Experilience in Years by District

by Frequency of Responses Obtained on
25

. L] . L L] . *

the Questionnaire . . . . .
Years of Teaching Experience in Present

Position by District by Frequency of

Responses Obtained on the Questionnaire .

VII,

27



TABLE
VIII.
IX.

X.

XI.

XII.

XIII.

XIV.

Xv.

XVI.

XVII.

XVIII.

--Vin

Elementary Algebra Textbooks in Use . . . .,
Ratings of Elementary Algebra Textbooks
Uzed by Montana Elementary Algebra

Teschers " s s & s % e+ v e s e+ s & e e e o

Is Elementary Algebre a CGraduation Re-

quirement? . . ¢ ¢« o ¢ o 2 s s 4 e o s e
Are Standardized Prognostle Elementary
Algebra Tests Given? . « « ¢ ¢ s « 5 o o o
Prégnostic Element ary Algebra Tests Given
with Frequeney of Questionnaire Responses
According to District I R A
Are Standsrdized Elementary Algebra Tests
other than Prognostic Glven? . ¢ + o« + & o«
Standardized Elementary Algebra Tests other
than Pregnbstia by Frequency of Questione
naire Responses by Distriet . . . ¢ «+ o« o«
The Number of Major Elementary Algebra Tests
in & School Year by Frequency of Responses
Obtained on the Questionnaire . . . « . + »
Are Students Informed of Coming Major Tests?.
Are Me jor Test Items Selected from Basal
Testbooks? . « ¢ ¢ o o o ¢ ¢ o 6 o o & « »
Time ;n Minutes Spent in Preparation of
Ma jor Tests by Frequency of Questionnaire

ReSpPONSes « « ¢ ¢ o ¢ ¢ o ¢« o » o 6.0 8 o »

PAGE
28

- 32

33

34

35

37

38

59
40

41

42



TABLE
XIX.

X¥XI.

XXII.

XXIII.

XX1V,

Xxv,

XXvI,

XXVII,

XXVIII.

XXIX,

XXX.

XXXI.

wyli=-

PAGE

The Number of Elementary Algebra Qulzzes

Given in a Typical School Week . « + « o+ 43
Are Students Informed of Coming Minor

Tosta? ., ¢ ¢« ¢ v ¢ o ¢ o o ¢ o 2 ¢ v » 44
Are ¥inor Test Items Selected from Basal

TextbookB?T .« o & ¢ o ¢ ¢ s« o o o o o o 45
Time in Minutes Spent in Preparation of

Minor Tests by Frequency of Responses

Obtalned on the Questionnalre . . . .+ . 46
Time in Minutes Allowed Students for

Minor Tests by Frequency of Question-

naire Responses . + « « o« s o o ¢ » o @ 47
Is the Same Major Test Given to Each

Section? « ¢ ¢ ¢ o ¢ o ¢ o & o 0 s 0 o 48
Is the Same Minor Test given to Each

Section? . 4 ¢ ¢ o ¢ ¢ 4 0 s v s e s e 49
Are Alternate Major Tests Prepared? . . « 50
Are Alternate Minor Tests Prepared? ., . . 50
The Form of Presentation of Major Tests

by Frequency of Questionnaire Responses . 51
The Form of Presentation of Minor Tests

by Frequency of Questionnalre Resvonses . 53
Are Alternate Seats Assigned During a

Major TestT o« o o o ¢ v o & ¢ 2 s o 5 o o 54

Are Alternate Seats Assigned During a
Hinor TestT o o ¢ v ¢ o « o s o & o ¢ & o 84



-viit-

TABLE PAGE
XXXII. Does Independent.Work Present a
Problem During a Test? . . + + + +« o« & 56
XXXIII. Approaches to the Sandling of the
Problem of Independent Work by Fre-~
quency of Questionnaire Responses . . 57
XXXIV. Degrees of Emphaeis on Memorization
of Material in the Testing Program . . 58
XXXV. Are Students Allowed to Correct Their
Own Ma jor Test Papers? . « « « o « « 60
XXXVI., Are Students Allowed to Correct Their
Own Minor Test Papera? . « o « « o &+ o 80
XXXVII., Are Students Allowed to Correct Maejor
Test Papers Not Thelr Own? . « « « « & 61
XXXVITI. Are Studenta Allowed to Correct Minor
Test Papers Not Thelr Own? . . . «+ +» . 61
XXXIX. The Percentage Each Ma jor Test Counts
Toward a Student's Final Mark for a
Report Period by Precquency of Re-
sponses Obtained on the Questionnaire
(Districts) .« ¢ ¢ ¢ o ¢ ¢ ¢ o o o o 64
XL. The Percentage Each Major Test Counts
Toward a Student's Final Mark for a
Report Period by Frequency of Re=-
sponses Obtained on the Questionnaire

(Geographicsl Sections) .+ « « « + + & 64



TABLE
XLI.

XLII.

XLIII.

XLIV,

XLV.

XLVI.

XLVII,

XLVIII.

"1.‘*"'

The Average Percentage Each Ma jor Test
Counts Toward s Student's Pinal Mark
for a Report Period . . . s + ¢ & o &

The Percentage All Minor Tests Count
Towerd a Student's Final Mark for a
Report Period by Frequsncy of Re-
sponses Obtalned on the Questionnailre
(DistrictB) . « o v 4 ¢ o « ¢ o o o o

The Percentage All Minor Tests Count
Toward a Student's Final Mark for a
Report Perlod by Frequency of Rew
sponses Obtained on the Questionneire
(Geographical Sections) . « « & + « &

The Average Percentage All Minor Tests
Count Toward a Student's Final Mark
for a RHeport Period . . . ¢« ¢« « & . &

Teacher-Evaluation of the First Problem
According to District . . . « o » «

Teacher-Evaluation of the First Problem
According to Geographical Section . .

The Average Years of Experience of All

~ Teachers Assigning Each Mark on the
Ten-Point Scale for the First
Problem + o « o o o ¢ ¢ o« ¢ ¢ o o o

Teacher-Evaluation of the Second Problem

According to District . . . + + « . &

PAGE

65

686

66

e7

70

70

73

77



TABLE
XLIX.

L.

LI.

LII.

LIII.

LIV,

Lv.

LVI.

LVII.

LVIII.

LIX.

-

PAGE

Teac her-Evaluation of the Second Problem

According to Beographical Section . . . 7
The Averags Years of Experience of All

Teachers Assigning Each Mark on the Ten-

Point Scale for the Second Problem . . 79
Decimal Quantitlies of Major Elementary

Algebrs Tests and Thelr Rank . . « « 102
Types of Items in a Semester Test Rated

as Excellent and Thelr Frequency . . . 108
Types of Items in a Six Weeks' Test

Rated as Excellent and Their

Frequency + « s « o s o o s o o o o o 106
Types of Items in a Semester Test Rated

as Good and Their Frequenty . . . « « & 108
Typee of Items in a Six Weeks'! Test

Rated as Good and Their Fra@uency “ o 109
A Rating of Six Points of Valldity as

Satisfectory or Unsatlisfactory on the

Tests Considered "Cood" . . « . « « + & 110
Types of Items in & Semester Test Rated

as Falr and Thelr Frequency . . « » « o 111
Types of Items in e Six Weeks' Quiz

Rated as Failr and Thelr Frecuency . . . 112

A Rating of Six Polnts of Valldity as
Satiafactory or Unsatisfactory on the
Tests Considered "Fair" . ., ., . . +. . . 114



-Xle
TABLE PACE
IX. Types of Items in a Semester Test Rated
as Poor and Their Frequency « « « « « o 1158
ILXI. Types of Items in a Six Weeks' Test
Rated as Poor and Thelir Frequency . . . 116
LXII. A Rating of Six Points of Valldity as
Satisfactory or Unsatisfactory on All
the Test8 ¢« o « &+ ¢ o o ¢ o« s o o s o @ 118
IXIII. The Degrees of Difflculty by Number of
Tesbts o o & v o ¢ o o o ¢ ¢ o o o ¢ o o 119
LXIV, A Rating of Six Points of Reliabllity as
Satisfactory or Unsatisfactory on All
the Tests « ¢ « ¢ o ¢ ¢ o o o o o s o 136
ILXV, The Standard Deviations and Instructor
Scoring Policy of Semester and Final
Tests . o . o ¢ ¢ ¢ ¢ ¢ ¢ 6 4 & o s s @ 137
LXVI, The Standard Deviations and Instructor

Scoring Pollcy of Six Weeks' Tests . . 138



CHAPTER I
INTRODUCTION
A STATEMENT OF THE PROBLEM

The use of the teacher-made test has been the
principal means for determining the grade of the pupll.

The grade in turn has been used as a basls for declding
whether or not the pupil is ready for promotion or gred-
uation. Although the concept of the grade may be over-
emphaslized in the educational system, 1t nevertheless
exercises a considerable influsnce over the pupill. In
view of these considerations, every effort should be made
to insure that the grede be as accurate as possible.

The teacher-made test may be divided into two main
categories, the objective and the subjective, The latter
is better known as the essay~type of test. The objective
test has come into vogue in recent years and 1ls now widely
used as an evaluating 1lnstrument. The essay or subjective-
type test, while still being employed in the school, has
been accused of lacking in validlity because it does not
measure what 1t is supposed to measure and of lacking In
reliablility because, since it 1s dependent on the opinion
of the teacher, 1t often falls to measure consistently what
it does messure. The objective-type of examinatlion was

“le
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introduced in an attempt to remedy many of the evils of
the essay examination. In verious school subjects, how-
ever, such as history, English, and even the sclencses,
the teacher on an objective examinution could be predise
posed toward csrtaln asnawers in which there would be
room for argument. MNany believe that this difficulty
would not exist in any mathematics examinatlon, slnce
such an exact subject would not permit variation in
answers.

This study dealt with one branch of mathematics,
namely, elementary algebra. It was limited to the teachers
of this subject iIn the secondary schools of Montana,

One of the aspects of the study was to examine and
evaluate the current testing procedures of the teachers of
elementary algebra. Two types of elementary algebra
tests were taken into consideration. One type was the
major test glven st the end of & report period, for exsmple,
yearly, semester, or slx weels} the other wass the minor
test given dally or at less frequent intervals, Information
concerning the preparation, adminlstration, and evaluation
procedures of these two types of tests was obtained by
means of a questionnaire sent out to a sample of Montana
teachers of algebra,

One part of the questionnalre was devoted to the de~
termination of the degree of agreement among teschers on

the scoring of two slementary algebra problems. One
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problem concerned the solution of a fractional ecquatlon;
the other was a statement problem giving a fractional
equation to solve when set up. Errors were deliberatsly
Introduced into the solutions of each problem.

The other phase of the study was concerned with the
ta&cher-mad& test itself. HRach teacher was requested to
send in a copny of a major slementary algebra test which had
been given recently to hls class. These tests were evalu-

ated in terms of thelr valldity z2nd reliability.

IMPORTANCE OF THE PROBLEM

The problem is Ilmportant because the test is used
to determine the grade of the pupll. Such grades are
ordinarily averaged to form & final grade, The final
grade dictates the future of the pupll in that subject or
line of endesavor. Some feel the mark 1s overemphasized
and that the grading system should be eliminated ss a result,
Others feel that drastic changes such as reducing the mark-
ing system to & psss or fall basis should be made, Whether
or not these changes should be made 1s debatabls, For the
present, however, the marking system is =t1ill in use.

If the marking system is to exercise a considerable
influence over the pupil, the accuracy md the precision
of the evaluaiing instruments that determine such marks
should be of paramount consideration., The valldity of the
test 1s a measure of the accuracy of the results and the

rellability a measure of how precise the results are. The
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problem 1s important from the asvect of validity and re-
liability.

If every mathemsatics problem has a definite answer,
marking in an objective manner should be simple., The
more objectively a problem can be merked, the more agree-
ment there should be among those who grade it. If there 1s
dissgreement in the evaluation of the pupil's work on the
problem, it is probably because of other factors entering
into the evaluation., These factors may contribute to the
subjectivity of the marking procedure. It is Important
that these factors be studled as to their actual relation
to a good evaluation procadura'

The procedures of the teacher in the prepsration,
administration, and evalustlon of the test determine
whether or not the test will be &8 pood measuring instrument.

Tharefore, a study of t hese procedurss appears to have merit.

SOURCES OF INFORMATION
As indicated above, part of the material for the
study was compiled from a questionnaire sent to elementary
algebra instructors in various schools in the state of
Montana. Alternate schools were chosen from those listed
in a pamphletl 1ssaéd by the State Department of Public
Instruction of Montena, Each alternate schosl, giliving a

total of 100, was separated according to the three classes

1Montana Bducational Directory, State Department
of Public Instruction, Helena, Montana, 1952-1953,
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of districts, the county high schools being placed in a
separate classification,

The first claess district 1s defined as rsllowsag

A firast clase district 1s one which hsas a
population of eight thousand or more, employs
a superintendent who has had at least five years
experlence in public school work, and is adminis-
tered by a board of seven trustees,

The sscond class district 1s defined as fallows:s

A second clasa district 1s one which has a .
population of one thousand or more znd less thean
elght thousand; it employs a superintendent who
has had at least three years experience in pubdblie
school work; 1t is controlled by a board of five
members,

The third clasz dlatrict is defined as follaws:4

A third class dlstrict is one with a population
of less than one thousand and 1a controlled by &
board of three members., A third class district
employing more than one teacher may employ elther
a superintendent or principael or both. The one~
room rural schoosls, of which there are slightly
over nine hundred with an enrollment of approxi-
mately 9,300, are not included here,

The county high school is defined as follawa:s

A County High School is under the control of
a County High School Board., The administrative
officer for the board is the High School Principal.
The County High School Board consists of seven
members, of whiech the county superintendent 1a one
and the remaining six are appointad by the county
commissioners.

?;g;g., Pe S.
§;§;§., p. 8.
41bid., p. 17.
S1vid., p. 27.
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The guestionnalre was mailed in the spring of
1953. Each teaéhar was recuested to return, with the
guestionnaire, s major test, together with the pupil
scores on the test. The pupils were to be designated only
by letter or number,

Returns on the first distribution of the questlion-
naire were received from only thirty-eight teachers of
the 100 to whom they wers sent. The names of the elemen~
tary algebra instructors who did not reply to the first
set of questionnaires were obtained from the Part A Forms
in the State Department of Public Instruction in Helena
through the courtesy of Mr, William I. King, State High
8chool SBupervisor., The elementsary algebra instructors
were not addressed by name when the first set of quesztion-
nalres was sent out. The Part A Forms revealed that ten
third class schools apparently did not offer elementary
algebra., None of these ten schools replied in the first
survey, These ten schools were eliminated from the
survey and ten other third class schools listed in the
Part A files alternately to those eliminated were chosen.
A second set of questionnalres was sent out to the saixty~
two remaining schools., When only fifteen replled, followe
up letters were sent out and seventeen more replles were

obtained.s

sTha questionnaire, the letters mailed with the
questionnaires in the two surveys, the follow-up letter,
and the 1list of the aschools in the survey may be found in
the appendix,
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The following table glves the number and per-
centage of questionnaire returns from sach of the three
classes of districts and the county high schools. It
also indicates the number and percentage of teschers who

gsent tests, as well as the number and percentage of teachers

who included tast scores.
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TABLE I
NUMBER AND PERCENTACE OF RETURNS

ON THE
QUESTIONNAIRE, TESTS, AND TE3T SCORES

Pirst 8econd Third County
Classg#  Class# Class® High All

School

Total number L 67 1086 17 195
Number in survey S 35 58 5 100
Number of returns

on questionnaireux 4 29 33 4 70
Percentage of returns

on questionnalre 30.0 82,9 60,0 80.0 70.0
Number of teachers ‘

who returned tests 3 19 17 o 42
Percentage of returns

on test 60.0 54,3 30.9 60.0 42,0
Humber of teachers

who returned pupil

scores 0 8 11 2 21
Percentege of returns

on pupll scores 0.0 22,9 20.0 40,0 21.0

#The county high schools are not iIneluded,

##Pinal returns



CHAPTER II

A REVIEW OF RELATED RESEARCH
IN
EXAMINATIONS AND MARKS OF TEACHERS

Various teschers tend to differ in thelr standards
of marking, One teacher might jJjudpe a plece of work as
being of a high quality where another teacher would judge
the ssme work as being below par. W. S. Monroe reports
such an investigation, made in 1813 by F. J. Kelly, of
the marks given to ﬁhe sixth-grade pupils in four ward
schools 1in Hackensack, New Jersey, and ths marks given to
the same pupils when they went to a common departmental
school for seventh-grade wark.l Mr. Kelly stated this
conclusions

"fhe work for which a teacher in school *C" {one

of the ward schools) would glve a mark of "G" (Good)
in language, penmanshlp, or history, the teacher in
gchool "D" (another ward school) would glve less than
a mark "F" (Pair).”
Mr, Kelly found that the pupils would recelve a different
kind of mark in the sesventh grade common departmental
school. This would indicate that there was a lack of con-
sistency in the marking by ward school teachers,

Some teachers might display the tendency to glve

few high marks and many low marks, Other tsachers might

lgalter Scott Monroe, Measuring the Results of

Teaching. (Boston: Houghton Wifflin Company, 1918),
ppt "4w

~9-
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tend to use many high msrks and few lower markas. F. W.
Johnson, then Principal of the University High School of
the University of Chicarpp, made an investigatlion along
this 1ins.2 Mr,., Johnson bases hls study on the fact that
when accurate measurementg are made of any abllity of a
large group of puplls, the resulting measures are dis-
trituted in the form of the normal curve. This curve 1is
lowest at the "ends" and the highest toward the "middle",
showing that more pupils tend to make “"average™ scores
than high or low ones., WMr, Johnson noted in the Univer-
gity High School that more lower marks and few higher
ones were given in English than in history. This same
variztion was found smong two teachers in the same departe
ment, The te:uchers who give too hizgh or tos low marks
conform less to the normal curve and are possibly less
aecurate in thelr marking.

An examination that is objective should permlt
littlé variszt fon in answers, 1f any at all. A mathematlca
examination paper should be simple to grade objectively 1if
mathematics, as 1s commonly conceived, is an exact subject.
Professors Starch and Elliott carried on experiments along
this line at the Unlversity of Wisconsin in 1912 and 1913.
They studled the results of te:cheremarking on two English
papers, & history paper, and a geometry paper. They worked

2F, W. Johnson, "A Study of Hizh School Grades",
School Review, 19:1%«24, Jenuary, 1311.
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with two English papers selected from those written at
the end of the first year of work in one of the large
high schools of Wisconsin.® Plates were made of both
these papers from which facsimiles were printed ir as large
numbers ax necessary. The set of essay-type cuestions
and & copy of each paper were sent to about 200 high schools.
A request was made that the principal teacher of firsteyear
English grade the two papers according to the practices
end standards of the school, Replies came from approxi-
mately 150 teachers, ninetyeone of whom wers in high
schools where the passing grade was seventy-five per cent.
These ninety-one teachers graded one of the papers from
sixty to ninety~seven per cent and the other from fifty to
ninety~elght per cent.

A corresponding experiment was carried on in
connection with a history examination.4 Seventy history
teachers in high schools masrked a paper with seventy-five
per cent as the passing grade. These teachers graded the
history paper‘from fortye-three to ninety-two per cent.

A similar procedure was followed in the grading of

3Daniel Starch and Edward C. Elliott, "The Relia-
bility of Grading High School Work in English", School
Review, 20:442-45%7, September, 19212.

4paniel Starch and Edward C. Elliott, "The Relia-
bility of Grading Work in History", School Review, 21:
676=681, December, 1913,
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& gesometiry paper.5 A copy of a reproductlion of an actual
examinatlion paper in plane geometry was sent to each of
the high schoolg included in the North Central Assoclation
of Colleges and Secondary Schools. The request was made
that the paner be marked on & basis of 100 per cent being
perfect. The teacher was asked to mark the paper by the
method he was accustomed to using. The teschers from the
116 schools replying marked the pgeometry paper from twenty-
elght to ninety~two per cent,

A teacher might judge a problem to be difficult and
be more lenlient in his marking policy as a result. Another
teacher might conslider the saume problem to be relatively
easy and therefore might not be as lenient in marking the
problem. HMr, Comin submitted a list of twenty-three
problems to twenty teachers who were asked to estimate the
per cent of puplls whé would solve sach problem correctly
if given ten minutes for each.® The teachers ranked the
problems in order of difficulty according to thelr estimates.
The same problems were siven to the puplls in the fifth,
sixth, seventh, and elghth grades in one school. The
pupils' scores were used to rank the problems in order of

difficulty, This rank of difficulty was compared with the

Spaniel Starch and Edward C. Elliott, "The Reliabil-
ity of Grading Work in Mathematlcs”, School Review, 21:
254~254-269, April, 1913.

6Robert Comin, "Teachers!' Estimates of the Abllity
of Pupils", School and Society, 3:67, January 8, 1916.
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teachers! rank of difficulty with the result that meny
discrepancies were found. A teacher may mark a problem
harshly thinking the problem should be easy for the pupil
when 1t actually 1is not,

A teacher's scheme for assligning gradea may be so
much a part of his professlonal character that much oppow-
sition is met by the principal or superintendent who
attemps to secure a2 more uniform marking practice throughe
out the entire school or school .system., Don C. Bliss made
a report of the fallure marks given during one semsster in
five of the large high schools of northern New Jersey.

The tabulations in the study were made under the direction
of Mr. M. R. Trabue by Mr. J. K. Wslsh and other members
of a class In educational edminiatration at Teachers
Gollage.v -

In two of the schools in the study only eight
per cent of the merks Indlcated fallure. In the third
school twelve per cent of the marks were failure; in the
fourth school, fourteen per cent were falling; and in the
fifth school, twenty~seven per cent were failures. These
schools were alike in size and sssumed to be allke in the
intellectual abhilities of the puplls. The five schools
were in a similar environment. The teachers in these
schools had met about the seme requlrements for certifi.

cation, The teachers in the school with the highest per-

"Marion Rex Trabue, Measuring Results in Edueation.
(New York: American Book Company, 1924),pp. 45-49.
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coentage of fallures assigned many fallures in the third-
year class as well as In the first two. These teachers
also gave some fmllures in the fourth-ysar class. The
other four schools followed the tendency of falling few
thifd=and fourtheyear students, There may have been
teacher attitudes that "only the best pﬁpila are able to
pass the high school subjects"™. Pupils passing in one
school might have fziled in another.

The marks assigned by teachers of the same subject
in the ssme high school were noted in this s tudy to differ.
The high school whieh had reported twenty-seven per cent
fallures showed the greatest amount of wvariation in marks
within 1ts own ranks ss well as the greatest amount of de-
viation from the other high schools with which it was com-
pared. If it ig assumed that all the pupils under these
various teachers did not differ too much in their ablility
and in what they could accomplish, the wide differences
are probably due to the differences in the standards used
by these teachers in making thelr judgments. A grade of
A glven by one teacher seldom giving A's might have more
meaning then an A grade glven byvanother teache frequently
giving A's,

B. D, Wood has shown the inadequacies of marks
given in correcting college entrance examinations in
algebra and geometry in June, 1821, About 400 algebra

and 400 geometry papers chosen at random were esach scored
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twice independently by two different readers of the board.
According to Mr. Wood, the scoring was s uch thst agreement
on fellures would be somewhat as follows:

"In gross numbers suppose that 10,000 candidates
are tested with form A of a glven geometry examlnation
end that 307 of the 10,000 fail. The same 10,000
are tested with another eaquivalent geometry examina=-
tion, form B, for exsmple, which also falles 30% of
the candidates. Accepting the results of one such ex-
amination as vallid, which was done by the Board ih
1921, another equlvalent examination would pass 1,279
of the 3,000 f:21led by the first, and would faill
1,279 of the 7,000 passed on into college by the first,
The fate of over 2,500 in 10,000 candidates would be
reversed by sn equivalent form of the same examlnation
when the rellability is no higher than that of the
College Entrunce Examinatlon Board Mathematics C Exame
ination for June, 1921."8

Successive College Entrance Examination Board
examinations were found to be unequal in difficulty. Mr,.
Wood made the following observation in this respect:

"Large and unrecognized differences were found

between the difficulties of the examinuations which
were thought to be equal. According to the reports
of the Seeretary of the Ccllege Entreance Examinstion
Board, the percentage of fallure in algebra in 1916
was 61.8, in 1917 was 36.7, 1In 1918 was 25.3, 1in
1219 was 61.3, in 1920 was 26,1, and in 1921 was
28,.,5."9
- Mr., Wood also referrad to a model history paper
written by one of the expert readers assigned to score a

certain group of history papers., The paper accldentally

88, D, Wood, Measurements in Higher Education.
(New York, Yonkers-on-Audsoni World Book Company, 1923),
pp. 124-125,

glbiﬁo, Pe 128 £,
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came into the possesslion of another reader who proceded to
grade it., He mssigned a below-passing grade to the paper.
The other expert reasders graded this paper from 40 to 90,

School marks were meant to he used only as a measure
of achlevement. Marks would be less meaningful if they
were to deviate from that purpose., F, S, Camp held
faculty meetings In his school in Stamford, Connecticut, to
discuss the bases for giving school marka.lo He found
that teachers measured such attributes zs improvement,
ability, serious purpose, moral qualities, interest in
work and sccomplishments., One teacher in the mathematics
department marked on "acquisition of knowledge®™. Marks
had come to be used as a reward for the well-behaved
atudent and as a disciplinary weapon to control the more
troublesome student. Mr. Cgmp concluded that marks are
almost meaningless if they measure many other qualities
beside achievement,

W. H. Hughes found that teachers in one high school
and junior college considered some thirty-four tralts or
factors when marking pupila.ll Mr. Hughes also found that

pupils were penalized because the teacher did not think

10F. S. Camp, "Some 'Marks': an Administrative
Problem," School Review, 25:697=-713, December, 1917,

11w, Hardin Hughes, "Coordinating Subject Marks
and Achievement Marks," Nationd Schools, 10:25-28,
October, 1932,
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them industrlious or coeparative.lg

The sex of the puplil might contribute to a differ-

ence in marking. A study by J. M. Lee and Dorris Lee re-

vealed such a situatiou.15

The puplls were grouped accord-
ing to various achlevement levels as determined by an
achievement test and then separated by sex, The grade-
point averages In both geometry and algebrs were deter-
mined for sach sex in sach aschievement level. The girls
had sn averags of 0,656 grade~points better in algebra and
an average of 0,240 grade-points better in gecmetry. In
one casae the girls'were glven a better mark for lower
schievement. The whole situation was difflcult to aeccount
for as most of the instructors were women.

Lee and W, H. Hughes collected data showing a
difference in marking practices found in schools in the
same city.14 The first school gave forty-six per cent
A's, a8 compared with twenty~two per cent A's in the
second school, and thirteen per cent A's in the third
school. The medlian achievement of the A pupils in the

firat school was one point lower than the medlen achieve-

ment of the D pupils in the third schoosl, In the first

12w, Hardin Hughes, "Analyzing the Ingredients of
Teachers! Marks," Nation's Schools, 6:21-25, December, 1930.

137, Murray Lee, A Gulde to Measurement in Secondary
Schools. (Hew Yorks D. Apvlebton-Century Company, Inc.,
1936), pp. 231-232,

.141v1d., pp. 232-235.
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school the medisn achlevements of the B and F puplls
were higher than the medlan achlevement of the A pupils
in the mame school.

ILee found variations in marking practices among
8lx mathematics teachers in a certain junior high achool.18
One tesacher assigned as low as seven per cent Ats while
aﬁother teacher assigned as high as twenty«five per cent
A's, The assignment of B grades ranced from twelve to
thirty~seven per cent, C grades from eighteen to fiftye
four per cent, D grades from nins to twenty-two per cent,
and E grades from zero to nine per cent, The differences in
pupil ability might have accounted for some of these
variations,

Mr. Lee also made an investigation of the amount
of agreement among teachers in the marking of a test
papar.ls An arithmetlc paper was glven to a number of
teachers to mark on the basis of 100 percent as perfect
with each problem worth twenty per cent. Merks ranging
from ten to sixty per cent were assigned by thirty-two
experlenced teachers in a tests and measurements class.
Twelve of these teachers gave marks betwesen thirty and

thirty-nine per cent. The median score was thirty-six

per cent.

157b1d., pp. 236237,
1'5_1_5_13.-1 Ppe. 256-258,
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Part of this survey will be devoted to a study of
the marking practices of Montana elementsry algebra teachers.
The study should help to show the amount of agreement or
disagreement in grading of algebre problems among Montana
teachers.

Mr, Comin's study showed that the teachers! ldeas
of the difficulty of & problem differed from that of the
pupils'.17 The =study éf‘the writer will show the varia-
tion of the amount of difficulty of elementary algebra
tests of d1fferent teachers., A teacher may give a test
thinking 1t to be of moderate difficulty or even easy, when
actually the test is gulite dlfflicult as far as the pupils
are concerned. Algebra tests 1ln the same category, e. g.,
gix weeks by diffarant teachers, probably differ in 4diffi.
culty because teachers differ among themselves in thelr

ideas of what constitute difficulty.

1vcomin, loc. cilt.



CHAPTER III
AN ANALYSIS OF INFORMATION COMPILED FROM THE QUESTIONNAIRE
A, OGENERAL INFORMATION

A quaatiannaire was sent to Montana elementary alge=-
bra instructors to aid in the study of factors lying within
the teacher that affect tests. The first section of the
questionnaire pertsins to generasl informatlon about the
schools from which questionnaire returns were received.

The following table gives the enrollment of the secondsary
schools in the study and the bresk«down of enrollment

according to districts and county high schools.

TAPLE II

ENROLL¥ENT OF SECONDARY SCHOOLS ACCORDING TO DISTRICT
BY FREQUENCY OF RESPONSHES OBTAINED ON THE QUESTIONNAIRE

District 1000 2851-500 100«250 lLess No Total
or more than 100 Renly

First

Class S 1l - - - 4

Second

Class - 3 19 4 3 29

Third

Class - - 1 31 1 33

County

High 8chool 2 2 - - - 4

All 5 6 20 35 4 70
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The schools in the questlonnaire study were also broksn
down according to their location In the state of Montana.
These geographical sections (southwest, northwest, north-
east, and southeast) were arbitrarily formed by the inter-
section of the 47th parsllel with the 110th degree of
longitude. The following table gives the enrollment of the

same secondary schools according to geographical sectlons.

TABLE III

ENROLLMENT OF SECONDARY SCHOOLS
ACCORDING T GEOGRAPHICAL SECTION
BY FREQUENCY OF RESPONSES OBTAINED ON THE QUESTIONNAIRE

Geographical 1000 251-500 100-250 LlLess No Total
Section or more than 100 Reply
Southwest 2 4 4 9 - 19
Northwest 2 2 8 8 - 20
Kortheast - - S 7 2 12
Southeast 1 - 5 11 2 19
All 5 6 20 35 4 70
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The next table gives the number of elementary

algebra sections taught by each teacher in the study and

the number of sections taught by each teacher according

to districts,

TABLE IV

NUMBER OF SECTIONS OF ELEMENTARY ALGEBRA TAUGHT
ACCORDING TO DISTRICT BY FREGUENCY OF RESPONSES
OBTAINED ON THE QUESTIORNAIRE

District 5 4 S 2 1l Ko Total
| Reply

First class 1 2 - 1 - - 4
Second c¢lass - - 6 9 14 - 29
Third class - - 1 2 29 1 33
County

High School - - 2 2 - - 4
All 1l 2 2 14 43 1l 70



The followlng table gives the number of students

taught by each slgebra teacher according to districts,

TABLE V

TOTAL NUMBFRS OF STUDENTS TAUGHT ACCORDING TO DISTRICT
BY FREQUENCY OF RESPONSES OBTAINED ON THE QUESTIONNAIRE#

District ILess 5«10 11-15 16-20 21-30 31-50 More Total

than than
5 50

Flrst
Class - - - - - - 4 4
Second
Class - - - 3 10 8 8 29
Third
Class 3 7 13 2 6 2 - 33
County
High School) =~ - - - - - 4 4
All 3 7 13 ) 16 10 16 70

#In some cases the total number of students was contained in
more than one section.
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The number of years of teachlins experlence of each
algebra teacher is given in the followlng table 1ndlcated

by frequency of responses.
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TABLE VI

TEACHING EXPERIENCE IN YEA:RS BY DISTRICT
BY FREQUENCY OF RESPONSES OBTAINE D ON THE QUESTIONNAIRE

w——

District o 1 2 5 4 5  8-10  11.15  16-20  21-30  More than  Total
30

First class - - - 1 1 - - - - 1 1 4

Second class 2 2 1 5 3 1 2 5 2 4 2 29

Third class 2 1 7 4 2 1 6 2 2 3 -] 32*

County

High School - - - - - 1 - - - 2 1 4

ALl 4 3 8 10 6 3 8 7 4 10 6 69

#0ne third class teacher did not reply to this ltem.
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Each teacher was also asked to glve the number of
years he had been employed i- his present position. The
following table givesa this information by districts with

the frequency of responses indicated.



YEARS OF TEACHING EXPLRIENCE
BY FREQUENCY OF RESPONSES

27

TABRLE VII

IN PRESENT POSITION BY DISTRICT
OBTAINED ON THE QUESTIONNAIRE

District 0 1 2 3 4 5 6-10 11=-15 16«20 Moreaghan Totel
First clasa - 1 1 - - - 1 - - - 3%
Second class 2 8 5 3 - 3 6 3 - 1 29
Third class & 16 4 2 3 2 - - - 33
County

High School - - - - - 1 1 1 - 1 4
All 7 25 8 5 3 [ 8 5 - 2 69

#0One first class teacher dl1d not reply to this 1ltem
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The followlng teble glves a 1list of the elementary

slgebra textLooks used by ths teaschers in this study.

TABLE VIII

ELEMENTARY ALGEBRA TEXTBOOKS IN USE

Author Title Publisher Copyright Frequency
Date of Use

Walchons and Algebra, Ginn and 1949 13

Krickenberger Bobék One Company 1953 1

Edgerton and Elementary  Allyn and 1942 1

Carpenter Algebra Bacon 1943 1l
1945 1
1947 2
1949 7
1951 2

Hawkes; Luby Flrst Year Ginn and 1934 1

and Touton Algebra Company 1946 3
1949 1
19561 3

Wells and Progressive D, C. Heath 1934 3

Hart First Algebra and Company 1943 3

Walter W, A Pirst D. C. Heath 1947 3

Hart Course in and Company 1951 2

“Algebra

Freilich, Algebra for Houghton, 1952 3

Berman, and Problem Mifflin Come

Johnson Solving pany

Stein Algebra in Van Nostrand 1949 3

Easy Steps
Nyberg Fundamentals American Book 1940 1
of Algebra Company 1944 2

Walter W, Essentiels D. C. Heath 1941 2

Hart of Algebra and Company

Hawkes, Luby Elementery Ginn and 1942 2

and Touton Algebra Company

D. W, Snader Elementary John C., Winaton1949 2

Algebra Company
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TABLE VIII (continued)
ELEMENTARY ALGEBRA TEXTBOOKS IN USE

Author Title Publisher  Copyright F;éQuendy

Date of Use
Willlem Betz  Algebra Ginn and 1937 1
for Today  Company 1341 1
William Betz  Everyday Ginn and 1950 1
Algebra Corpany
Williem Betz  Everyday #inn and 1946 1
Junior Company
Mathematics
Ernest R, Algebra Laldlaw 1943 1
Breslich First Course Bros.
Foster E, Gegneral John C. 1949 1
Grossnickle Mathematics Winston Come
rany
Walter W. Hart Elementary Not given 1940 1
Algebra
Walter W, Hart FPirst Year Ginn and 1952 1
Algebra Company
Lennes A Flrat Macmillan 1950 1
Course in
Algebre
¥ilne Hipgh School American Book 1920 1
Algebra Company
Stone=Mallory A First Sanborn 1936 1
Course 1in
Algebra
Upton Algebra Amerlican Book 1936 1
Company
Total 74

A total of seventy-four responses was received on this item,
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Two teachers used three different textbooks and two
teachers used two different textbooks. Two teschersa
did not reply to this item.

Minnick gives a summary of the quelitles to be
found in a suitable textbook.l He states that a textbook
should have an attractlive desipgn related to the content of
the book. The binding of the textbook should be durable.
The pages in the book should present a neat appearance.
Ample margins and proner line spacing are desirable., The
type should be easy to read with the avoldance of too much
heavy type. The textbook material should be orderly to
enable the puplls to galn a more orderly plcture of the
material, The table of contents should glve a general
view of the entire book and the index should make it
passible to find quickly any desired details. The appli-
cations of the subject matter should arouse the pupil's
interegt, make the pupll consciosus of the usefulness of
the mathematical facts learned, and enable the pupll to
use his mathematical knowledge snd skills when the occasion
arlses. Dplll materials should be selected on the basis of
useful application, The arrangement of subject matter should
show the usefulness of the materiel. Adequate drill
materlial can be found in the supplementary exercises of a

good textbook. Lastly, a properly arranged textbosk can

1z, &, Minnick, Teaching Mathematics in the Secon-
dary Schools - Prineciples and Methods. (New York: Prentice-
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show the relation of the subject to the progress of
civilization.

The following table gives & rating on the basis of
excellent, good, falr, and poor of a sampling of textbooks
typical of those used by Montana elementary algebra teachers.
These books were rated by the writer according to the
gqualities set forth by Minnlck,
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TAB LE IX

RATINGS OF ELEMENTARY ALGEBRA TEXTBOOKS USED BY MONTANA ELEMENTARY ALCERRA TEACHERS

Walter W, Hart Freilich, Berman Ernest R. Breslich
A First Course and Johnson Algebra Pirst Course
in Algebra Algebra for Probe Copyrimght, 1943
Copyright, 1947 lem Solving

Copyricht, 19562

Qualities desige Welchons and Edgerton and Care
nated by Minniek  Krickenberger penter-~Elemen~
Algebra, Book One tary Algebra
Copyright, 1949

Design Good Bxcellent Good Excellent Fair
Binding Excellent Good Excellent Excellent Falr
Margina Good Good Good Excellent Fair
Line spacing Excellent Excellent Excellent Fxcellent Excellent
Type Bxcellent Excellent Excellent Excellent Excellent
Orderlinesa and

sub ject aatter Good Good Good Good Fair
arranzement

Table of contents Excellent Felr Fair Good Falr
Index Excellent Fair Good Excellent Excell ent
3ubject matter

applications Good Good Good Excesllent Falr
Drill nsterial

ard supplementary Excellent Good Excellent Excellent Good
exerclaes

Cultural use Fxcellent Good Excellent Excellent Falr
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Each teacher in the survey was requested to state
whether or not elementary algebra is s graduation require-
ment in the high school in which he taught. The following
table gives the results on this ltem according to districts

and to geographical sections.

TABLE X
IS ELEMENTARY ALGEBRA A GRADUATION REQUIREMENT?

District Yes No Total Geographical Yes No Total
Section

Pirst class - 4 4 Southwest 7 12 19
Second class 10 19 29 Northwesnt 6 14 20
Third class 25 8 33 Kortheast 8 4 12
County

High S8chool - 4 4 Southeast 14 5 19
All 3 35 70 A1l 35 35 70

The smaller high schools tend to require elementary algebra
for graduation, while the larger high schools and the county
high schools, two of which in this study have large enroll-
ments, tend to drop this requirement. S8ection-wise, the
eastern part of the state tends to reteln this requirement,
while the western part tends to permit graduation without
elementary algebra. All the schools taken together are
evenly split on this iltem.

Each teacher was asked to state whether or not any

standardized prognostic elementary algebra tests are given



to the students before they take the course. The follow=-
Ing table gives the results on this item sccording to

districts and to geogrsphical sections.

TABLE XI
ARE STANDARDIZED PROGNOSTIC ELEMENTARY ALGEBRA TESTS GIVEN?T

District Yes No Total Geographical Yes No Total
Section

First class 1 3 4 Southwest 5 14 19
Second class 9 19 28% Northwest 7 13 20
Third class 2 31 33 Northeaat 1l 10 11404
County

High 3chool 2 2 4 Southeast 1 18 19
All 14 55 69 All 14 585 69

#0ne second clagss teacher 4id not reply.

#%0ne northeast teacher did not reply.

The movement toward this kind of test tends to be stronger
in the larger high schools and In the western part of the
state, The next table gilves the names of the prognostic
elementary algebra tests in twelve out of fourteen cases
where this kind of test was administered. Two teachers did

not reply to the name of the test they gave.
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TABLE XII

PROGNOSTIC ELEMERTARY ALGEEBRA TESTS GIVIN WITH FREQUENCY
OF QUESTIONNAIRE RESPONSES ACCORDING TC DISTRICT

Pirat Second Third County

Class Class Class High School All
Celifornia Algsbra
Aptitude Test - 3 - - S
Iowa Algebrsa
Aptitude Test - 1 1 1 3
Lee Test of
Algebraic Abllity - 1 1 1 3
Orleans Algebra
Prognesis Test - 2 - - 2
Test from Soclal
Utility Arithmetie,
Book V - 1l - - 1
Total - 8 e 2 12
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Two types of procedure have been tried as a basls
for prognoaia.g One of these 13 the lesrning techhique,
in which the sptitude of the student is measured in terms
of the speed and accuracy with which he is sble to acoulre
8kills and informatiom and respond to objective tests over
the newly learned material; the other is the inventory
technicue, in which the student reveals his aptitude in
terma of reactlions to specific exercises sampling into
underlying skills upon which success In the subject de=~
pends. The Orle:ns Algebra Prognosis Test embodies the
learning technique, whille the Iowa Algebra Aptitude Test
(Revised), the Lee Test of Algebralc Ability, and the
California Algebra Aptitude Test are of the inventory type.
The Iowa Algebra Aptitude Test (Revised) selects four basic
skllls dealing with arithmetic computations, computations
of abstract concepts, manipulation of numerice) series, and
problems of dependence and variation., The test by Orleans
is divided into a test on arithmetic and into twselve cther
. parta.3 They ares aébstitution in monomlala, use of ex-
ponsnts, meaning of exponents, substitution in monomials

with exponents, substitution in binomliales with exponents,

8Harr:r A. Greene, Albert N. Jorgensen, and J.
Raymond Garterich, Measurement and Evaluation in the
Secondary School, {New York: Longmans, Green and Company,

SA. M. Jordan, Measurement in Education. (New Yorkt:
McGraw-Hill Book Company, INC., 1958), P
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1ike and unlike terms, representation of relations,
represantation of expressions, positive and negative numberg,
problemé, addltion of 1like terms, smmd a summary test, This
test 1s now longaer and the validity coefficlent 1s about
0.80.

In some cames stendardized elementary algebra tests
other then prognostic were given to the students, The re-
sults on this cuestionnaire item are given in the follow-

ing table according to diatricts anmd to geographical sectlons.

TABLE XIIX

ARE STANDARIZED ELEMENTARY ALGEBRA TESTS
OTHER THAN PROGNOSTIC GIVEN?

-
District Yes No Total Geographical Yes No Total
Section

First class 2 2 4 Southwest 8 11 19u%
Second class 5 22 27« Northwest 5 14 19w
Third class 7 26 33 Northeast 3 8 1l
County

High School 3 1 4 Southeast 1 18 19
All ' 17 61 68 A1l 17 51 68

#Two second class teachers did not reply.

##+0ne northwest and one northeast teacher did not reply.

The tendency toward the use of these tests is stronger in
the western‘part of the state., The following table gives

names of these algebra tests. The number of responses totals
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elghteen as one school gave both the Seattle Algebra
Test and the Lankton and another school gave both the Every
Pupil Scholarship Test and the High School Content., How-

ever, one teacher did not give the name of the test given.

TABLE XIV

STANDARDIZED ELEMENTARY ALGEBRA TESTS OTHFER THAN PROGNOSTIC
BY FREQUENCY OF QUESTIONNAIRE RESPONSES BY DISTRICT

First Second Third County All
Class Class Class Hlgh
School

Every Pupil Scholarship

Test, Bureau of Educa-

tional Measurements, - 1 5 1l 7
Kansas State Teachers

College (given in January

and April

Seattle Algebra Test
(Given at the end of the - 2 - 1 3
first semester)

Cooperative Algebra Test
Long, Siceloff, and

Chesire, Educational Test 1 1 - - 2
ing Service {(Given in late
spring)

Larson~CGreens Unit Tests

in Pirst Yesr Algedbra 1 - - 1 2
(Gilven at completion of '

units of work)

Hich School Content {(Given
in May) - - 1 - 1

Towa Algebra Achlevsment
Test (Glven near end of

school yeear) - 1 - - 1
Lankton Test book with texte

book (Given at end of school = - 1 - 1
year)

Total 2 5 7 4 18
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B. THE PREPARATION OF TEACHER~MADE MAJOR TESTS

The major tests are the examinations given at the
end of slx or nine weeks' period, the semester, and the
end of the school year. The teachers In this survey were
found to vary considerably in the number of these tests
they gave in a school year. The followlng table glves a

general plcture of the number of these tests given.

TABLE XV

THE NUMBER OF MAJOR ELEMENTARY ALGEBRA TESTS
IN A SCHOOL YEAR BY FREQUEKRCY OF RESPONSES
OBTAINED ON THE QUESTIONNAIRE

Dlstrict 2 Jwb 8 7 8 9-12 13«20 More Total

than

20
First cless = - 1 - - 1 - 1 4
Second class 5 2 7 - 10 2 3 - 29
Third class 2 1 12 1 9 1 5 2 33
County
High School = - - - 2 1 1 - 4
All 7 3 20 1 21 S 10 3 70

The tendency 1is for the teacher to gilve six or elght major
tests in a achool year. The former plan would probably
include two six weesks' tests and a final per semester and
the latter, three six weeka' tests and a final per semester,
The teachers in the larger high schools tend to give more

tests a year than those in the smdl ler high schools.
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Most teachers informed their students that a
major test was coming. The next tsble glves the free

quency of responses on this questionneaire ltem.

TABLE XVI
ARE STUDENTS INFORMED OF COMING MAJOR TESTS?

District Yes Ho Sometimes Total
Pirst clsass 3 - - S
Second class 28 - 1l 29
Third class 30 2 1l 33
County High School 4 - - 4
All 65 2 2 69

#0ne first class teacher did not renly,

Informing students of a final examination to be given has
a favorsble effect on thelr learning. Lee cltes an experiw
ment on the college level showing that those who expected
the final examination did markedly better on it than those
who did not expect 1t.%2 Such a cease might be true for any
examinstion.

Msny teachers tend to select their major test items
from the basal textbooks used. The basal textbook 1s the
principal book used by the student, The following table

gives the frequency of responses on this item.

47, Murray Lee, A Guide to Measurement 1in Secondar
Schools. (New York: D, Apvieton-GCentury Company, LiNC.,
1933 ,, Pe 327,



L

TABLE XVII
ARE MAJOR TEST ITEMS SELECTED FROM BASAL TEXTBOOKS?

District Yes No Sometimes Total
Pirst class 1 3 - 4
Second class 17 7 5 29
Third class 29 2 2 33
County High School 2 2 - 4
A1l 49 14 7 70

There 1s a tendency for the high school teachers from
the smaller schools to select thelr major test items from
the basal textbooks used. The teachers from the two
County High Schools with first class enrollments did not
select their major test ltems from the basal textbooks
used., The other two teachers are from County High Schools
with second c¢lass enrollments,

Teachers were found %o vary considerably in the time
they took to prevare major tests, The following table

glves the approximste time each teacher reported,
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TABLE XVIII

TIME BY MINUTES SPENT IN PREPARATION OF MAJOR TESTS
BY FREQUENCY OF QUESTIONNAIRE RESPONSES

District 30 45 80 75 20 120 More Total
than
120
Flrst class - 2 1 - - - - B4
Becond eclass 1 3 ‘ 7 1l 4 6 7 29
Third claas 5 86 8 - 8 2 6 B ek
County
High School 1 - 1l - - 1l - S
All ' 7 11 17 -1 10 9 13 68

#0ne first class and one County High School teacher did
not reply.

#¥0ne third class teacher spent twelve hours in preparing
a major test,

C. THE PREPARATION OF TEACHER-MADE MINOR TESTS

The minor tests are the gulzzes glven by the
teacher daily or less often. Each teacher was asked %o
state how many of these quizzes he gave in a typleal
school week. Varlatlion among teachers was not great on
this gquestionnaire item. The following table gives the

results by frecuency of questionnalire raapshses.



TABLE XIX

THE NUMBER OF ELEMENTARY ALGEBRA QUIZZES
GIVI'N IN A TYPICAL SCHOOL WEEK

District Less -2 3«4 5 Varies Total
then 1

First class 1 2 - - - S#

Second class 3 20 4 1 1l 29

Third class 3 23 2 1 1 S0

County High School 1 | 2 1l - - 4

All 8 47 7 2 2 66

#0ne first class teacher did not reply.
#Two third class teachers gave no minor tests and one
third class teacher did not reply.

Lee goes on to say that the use of & number of short tests
such frequent teszts were not used, The score on any one
of these tests would be neither valid nor reliable. The
combination of all the scores from the tests would give a
valld and reliasble measure if each test were valid and re-
liablo.s The teacher who gives five quizzes a week could
pessibly have a better measurement than the teacher giving
one or two quizzes a week. Lee also found that students

preferred to have a number of short tests throughout the

S5Loc. cit.
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course, These students were concerned as to what type
of progress they were making in their work.

Considerably fewer tesachers informed their pupils
of coming minor tests than was the case with major tests.
Teachers have felt that students would prenare thelr
lessons more diligently 1f they knew that a test could
osecur. Most pupils would be exnecting a teatl which,
according to Lee, would gilve the test greater Instruc-
tional value. The more frequently these tests are given,
the more the students are golng to be prone to exvect one.
This 18 another advantage of frequent, short tests, The
following table glves the results on this questionnalre

l1tem by frequency of reasponses.

TABLE XX
ARE STUDENTS INFORMED OF COMING MINOR TESTS?

District Yes No 3ometimes Total
Pirst class 2 1 - B
Second class 13 12 4 29
Third class 14 14 2 304
County High School « 4 - 4
All 29 31 6 66

#0ne first class and one third class teacher did not
reply.
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‘The tendency for teachers to select their miner
test items from basal textbooks used 18 greater then was
the case with major tests. The next table gives the re~

sults on this questionnaire item,

TABLE XXI
ARE MINOR THST ITEMS SELECTED FROM BASAL TEXTBOOKS?

District } Yes  No _Sometimes  Totel

Pirst class 1 - 4
3 20
- 31
- 4
3 68

Second class 82
Third class 30
County High School 3
All 56

@ B M B W

As with major tests, the smaller high school téachers
tend more to select their minor t@ﬁt’iia&a from basal
| ﬁaﬁté@&k& “»8d,
Teachers did not vavyyaﬁ»mark@ﬁly in the time
thay”téék to prepsre minor tests as with major tests,
The spproximate time each teacher took to prepare minor
tests 18 indilcated in the following bable by frequency of

responaed.,’
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TABLE XXII

TIME BY WINUTES SPENT IN PREPARATION OF MINOR TESTS
BY FREQUENCY OF RESPONSES OBTAINED ON THE QUESTIONNAIRE

District Less 15 20 45 60 No Total
than 15 Reply

First class - 1 2 - - 1 4
Second clase 6 o 7 2 1 4 29
Third cleass 10 8 6 3 2 2 31
County

High School 3 1 - - - - 4
All 19 19 15 8 3 7 68

D. ADMINISTRATION OF TEACHER-MADE MAJOR AND MINOR TESTS

After e teacher has prepared a test, he is ready to
present 1t to his students., A test welle-prepared can have
little meaning as & mesasuring instrument 1f the procedurses
of administration are poor. 1In the first place the teacher
should sallow the students a falr smount of time to finish
the test unless the examination 1s intended to measure
speed of doing problems. The time allowed on the test
itself should not be such that the students have too much
idle time on thelr haends when they finish., The problem of
ma jor test length and time allowed are dealt with in the
next chapter., Teachers did vary somewhat in the approxi-

mate time they allowed students for minor tests. The
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following table glves the results on this questionnaire

1tem by frequency of responses,

TABLE XXIII

TIME IN MINUTES ALLOWED STUDENTS FOR MINOR TESTS
BY FREQUEKCY OF QUESTIONNAIRE RESPONSES

District Less 15 30 45 60 No Set Total
than 15 Time

First class = 2 2 - - - 4
Second class 5 9 8 3 1 3 29
Third class 6 10 - 9 4 1 - 304
County ‘

High 8chool - 2 1l - - - 4
All 11 23 20 7 2 4 67

#0ne third class teacher did not reply. (The other two
gave no nminor tests.,)

Twenty-slx teachers in this survey had more than
one gection of elementary algebra. The majority of these
teachers gave the same major and minor tests to each sec~
tion of elementary slgebra they taught, Under such &
system the students of one section could pass on valuable
Iinformatlon concerning the test to students in the follow=-
ing section., This inclination could be discouraced by
curving the grades among all sections, Thus, & good per-
formence by one sectlon will push the passing grade higher,

This would work a hardship on the first section without the
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advantage of advance information sbout the test. How-
ever, some students for the sake of malntaining good
standing with their friends, which is very important with
sdolescents, will give away test information even t hough
they may suffer by it. A better solutlion to the problem
is to give different major and minor tests to each section,
The students could still tell what the general ldea of the
test was or what the important points consisted of. How-
ever, sach problem in the different tests would not be
exactly the same. The following tables give the results

on this questlonnaire item.

TABLE XXIV
IS THE SAME MAJOR TEST GIVEN TO EACH SECTION?

District Yeos No Total
First class. 4 - 4
Second class 13 2 15
Third class 1 1 2%
County High School 3 1 4
A11 21 4 25

#Three third class teachers had more than one section.
However, one of these teachers had all the sections
within one c¢lass at the same time.
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TABLE XXV
IS THE SAME MINOR TEST GIVEN TO EACH SECTION?

District Yes No Somctimes Total
First class , 4 - - 4
Second class 10 4 1 15
Third class v - 2 - 2
County High School 1 3 - 4
All » 15 9 1 25

There was a greater tendency to give different minor tests
for each section. A minor test was generally shorter and
an alternate form would be easier to prepare. The teachers
in the larger high schools tend to glve the same test to all
gections., A teacher with five sections of algebra would as
& rule find little time to prepare five separate tests.
Most teachers did not prepare alternate major or
minor tests for use within a class or section, Under such
a plan, each alternately seated student would be taking the
same test. Thus, = student would find 1t dlfficult to look
- at his neighbor's paper from two seats away., The following

tables give the results on this questionnaire item,
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TABLE XXVI
ARE ALTERNATE MAJOR TESTS PREPARED?

District Yes No Somstimes Total
Pirst class - 4 - 4
Second class 3 24 2 29
Third class 2 29 - 31
County High School 1 3 - 4
All 8 60 2 68
#Two third class teachers did not reply.
TABLR XXVII

ARE ALTERNATE MINOR THESTS PREPARED?
District Yes No Sometimes Total
Firat class - 4 - 4
Second class 2 25 2 29
Third class 2 27 - 29%
County High School 1 ] - 4
All B 59 2 66

#Two third class teachers did not reply. (The other two

gave no minor tests,)
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The most common form in which major tests are pre-
sented was by mimeogrephed sheets, Some teachers used the
mimeographed sheets only for major tests, while others
used mimaographéd sheets on one occasion send the black-
board on another. Three or four different methods may have
been used by one teacher for presenting major tests, The
following tsble gives the results on this qusstionnaire
ltem by frequency of responaes by each teacher. The
number of responses exceed seventy as s ome teachers pre-

gsented their major teats in more than one form.

TABLE XXVIII

THE FORM OF PRESENTATION OF MAJOR TESTS
BY FREQUENCY OF QUESTIONNAIRE RESPONSES

District Black~ Mimeographed Dicta~ Other Total

board Sheets tlon Methods#
First class 3 1 - 1 5
Second class 10 24 - 2 36
Third class 11 29 2 1 43
County
High School 2 3 - 1 8
A1l 26 57 2 5 90

#0Other methods, wilth frequency of responses in parentheses,
are standardized tests (2), test booklets (1), hectograph
(1), and not named (1).
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Teachers 1in the learger high schools tend to use the black-
board more and those in the smaller schools, the mimeo~
graphed sheets. The greater number of students in the
algebra classes in & first class school might make the
blackboard method easier over producing a large number of
mimeographed sheets. The student can work better with a
mimeographed sheet at hand than by having to look up to
the blackboard so often., However, the mimeographed sheet
must be easy to read if it 1s to be an effective form for
presenting a major test., The method of dictation may
lead to misunderstanding on the part of the students.
Those with hearing difficulties or those in the back of
the room may be penalized. The method of dictation 1ls in-
ferior and probably should not be used,

The most common form, however, for the presentation
of minor tests was the blackbourd, The following table
gives the results on this ltem by frequency of responses
for the dlstricts, The number of responses exceed sixty~
eight, the number of teachers glving minor tests, as some

teachers presented thelr minor tests in more than one form.
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TABLE XXIX

THE FORM OF TPRESENTATION OF MINOR TESTS
BY FRECQUENCY OF QUESTIONNAIRE RESPONSES

District Black- Mimeographed Dicta- Other Total
board Sheets tion Methods#

Pirst class 4 - - 1l 8
Second class 19 12 3 3 an
Third class 20 16 3 3 42
County

High School 4 1l 1l - 6
All 47 29 7 7 20

#0ther methods, with frequency of responses in parentheses,
are test booklets (4), hectograph (1), und not named (2).
Agaln the tendency for the teacher to use the blackboard
is stronger in the larger high schools. The method of dic-
tation 18 used more with minor tests than with major.

Many teachers followed the practice of assigning
alternate seats during a major test. However, only a
minority of Eeachers followed this procedure during a
minor test. In some cases alternate seats could not be
essigned because room d1d not permit., The following

tables give the results on this questionnaire item,
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TARLE XXX

ARE ALTERNATE SEATS ASSIGNED DURING A FAJOR TEST?

District Yes No  Room Does  Sometlmes  Total
Not Permit
First claas - 2 2 - 4
Second class 18 8 2 1 29
Third class 25 7 1 - 33
County High School 2 - 1l 1 4
All 45 17 6 2 70
TABLE XXXI

ARE ALTERNATE SFATS

ASSIGNED DURITNG A MTNCR TEST?

District Yes Yo Room Does No Reply Total
Not Permit

First class - 2 2 - 4

Second class 7 19 ] - 29

Third class 13 15 - 3 31

County High School = 2 1 l 4

All 20 38 6 4 68



«55=
The larger the high school, the less likely the teacher was
to assign slternate seats., Thias 1s probably because of lack
of room, and in some ¢ases the teacher replied that such is
the situstion., The majority of teachers did not solve thelr
problems of independent work by alternate tests or by differ-
ent tests for each section. The favorite plan was apparently
the assignment of alternate seats when possible. The assign-
ment of alternate seats, which was probably t hought of as
easier than the preparation of alternate tests and more
practical, was probably juet as effective. A student would
nsed to make obvious gestures 1In trying to look at a peper
from two seats away,

Most teazchers dld not feel that independent work on
the part of thelr students during a test presented a prob-
lem. Apparently they felt that they had found some means
to handle the situstlion., The following table gives the re~

sults on this item.



TABLE XXXII
DOES INDEPENDENT WORK PRESENT A PROBLEM DURING A TEST?

District _ Yes No Sometimes Total
First class 2 2 - 4
Second class 4 24 1 29
Third class 2 29 1l 32
County High School - 4 - 4
All 8 59 2 69

#0ne third class teacher did not reply.

The teachers in the larger high schools might have more of
a problem of independent work than those in the smaller
high schools. The exception is with the County HithSchools,
two of the above which have first class enrollments. Inde=
pendent work on the part of the students is probably golng
to be more of a problem under crowded conditions,

These teachers expressed varied opinions for the
handling of the problem of independent work. These opinions
were cataloged into three categories or approsches, the
lenlent, the moderate, and the strict. A teacher taking a
lenient approach to this vproblem appeals to the honesty of
the student or ignores the problem sltogether. Those
taking a moderate approach employ various measures to
handle the problem Quch as alternate seats or alternate

tests. The student is not completely trusted, but he
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epparently 1s not threatened with firm measures to be
taken 1f he is caught cheating., A strict approach to
the problem indicates that firm measures or definite
punishment will follow cheating, such as the fallure of
the student for that particular test., The following
table glves the results as to these approaches by fre-

quency of responses,

TABLE XXXIIIX

APPROACHES TO THE HANDLING OF THE PROBLEM OF INDEPENDENT WORK
BY FREQUENRCY OF QUESTIONNAIRE RESPONSES

District Lenient  Moderate Strict No Total
Approach Apvroach Approach Reply

First class 1 3 - - 4

Second class 4 10 8 7 29

Third class 2 13 2 16 33

County High School - 2 1 1l 4

All 7 28 11 24 70

The following teachers stated varied kinds of
approaches to the problemt
One teacher took this kind of a lenlent approach;

"By not worryipg too much about it, Some poor student
might sctually learn a little by copying.”

Another teacher made an appeal to student honesty;

"I usually appeal to thelr honer. I emphasize under-
standing, not grades,"
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One teacher took the following moderate approsach;
"pirst have confidence and respect of students,
Then spread them way out and give special
attention to security risks.”
Another teacher simply seld:
"Alternating séata, alternate tests,"

One teacher would fail the cheater;

"Have the authority to pick up paper of cheating
student snd glve sald student an F for that test."

Again, snother teacher slimply sald;
"St1ff punishment to offenders."”

Many teschers pleced little to no emphasis on memor-
ization of material in the testing program. They would
rather emphasize understanding of material. However, some
teachers felt that their students should know the quadratic
formula by rote. The following table gives the results on

this questionnalre item.

TABLE XXXIV

DEGREES OF EMPHASTIS ON MEMORIZATION OF MATERIAL
IN THE TESTING PROGRAM

District Much Some Little None Wo Total
Reply

First class - - 1 2 1 4

Second claas 1 10 14 3 1 29

Third class 2 6 14 9 2 33

County

High School - 2 1l 1l - 4

All S 18 30 15 4 70
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Emphasis on memorization by second class teachers 1s

slightly stronger than the emphasis by third class teachers.

E., THE EVALUATION PROCEDURES FOR MAJOR AND MINOR TEST3

The vast majority of teachers was against allowing
students to correct thelr own major test papers. Many
teachers dld not allow the students to correct thelr own
minor test napsrs. Again, nearly all the teachers did not
sllow the students to correct major test papers not thelr
own. However, a falir share of teachers did allow the
students to correct minor test napers not their own. The
following tables glve the results on these cuestionnaire

items,
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TABLE XXXV
ARE STUDENTS ALLOWED TO CORRECT THEIR OWN MAJOR TEST PAPER3?

District Yes No Sometimes Total

Pirst class - 4 - 4

Second class - 28 1 29

Third class 1 32 - 33

County High School - 4 - 4

All 1 68 1 70
TABLE XXXVI

ARE STUDENTS ALLOWED TO CQRREGT THEIR OWN MINOR TEST PAPERSY

District Yes No Sometimes Total
First class - 2 2 4
Second class 5 21 3 29
Third class 6 25 - 31
County High School 1 3 - 4

A1l 12 51 5 68
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TABLE XXXVII
ARE STUDENTS ALLOWED TO CORRECT MAJOR TEST PAPERS NOT THEIR OWN?

District Yes No Sometimes Total
Pilrst class - 4 - 4
Second class - 29 - 29
Third class 1 30 2 33
County High School - 4 - 4
All 1 87 2 70

TABLE XXXVIII
ARE STUDENTS ALLOWED TO CORRECT MIOR TEST PAPERS NOT THRIR OWN?

District Yes No Sometimes Total
First class 2 2 - 4
Second clasa 9 15 5 29
Third class 11 16 4 31
County High School 2 2 - 4

All 24 35 9 68
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Lee finds that a test has a great instructional
value to the pupil when he 1s allowed to correct his own
papsr.s Lee cites a study by Curtis and Woods, who found
that students did better when tested the next day on material
they themsselves had corrected. These students also did
better when tested at the end of six weeks, Thelr final
zaln was greater than the immediate gain by dlscussion of
errors 1in class on teacher~corrected-papers. The study by
Curtis and Woods also showed that pupils were able to correct
thelr psapers wlth a sufficlently high degree of accuracy to
prove satisfactory.

Perhaps & great number of Montsna teachers in this
survey frowned on student correction of papers because
they felt 1t was poor Jjudgment to place such an opportunity
for cheating in front of the pupils. It 13 a case of the
measurement funotiéna against the instructional functions of
the same test. Lee suggests a solution to this problem by
the double answer column or extra answer sheet, The student
duplicates his answers on the extra column or extra sheet.
The student hands in the torn-off extra column or extra
answer sheet to the teacher, who then has a record of the
answers. Lee has found the use of the extra answer sheet
to be the most satisfactory plan. The teacher can hold a

discussion period as the tesat is being corrected. This

81bid., pp. 328-331
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plan can save the teacher much time in the correcting of
papers. The teacher might choose better items for a test
that i3 to be used as s learning device, However, such a
plan requires more class time to give and correct the test,
and 1s applicable only when each item has just one correct
snswer., '

At the end of each report period the student 1s glven
a mark.,. A major test, such as the six weeks' test, ls em~
ployed to help to derive that mark. The teachers in this
survey differed somewhat in the weights they gave this
ma jor test. Many would stipulate that a six weeks' test
counts twenty-five or thirty-three and one«third per cent.
The following tables give the results on this questionnalre
item for the major test by districts aend geographlical sec~

tions.
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TABLE X XXIX

THE PHRCEMTAGE EACH MA JOR TEST COUNTS
TOWARD A STUDENT'S FINAL MA RK FOR A REPORT PERIOD
BY FRECUENCY OF RESPONSES OBTAI NED ON THE QUESTIONNAIRE

104 16 2/3% 204 254 30% 33 1/3% 404 503 704

District No Total
Reply

Pirst class - 1 - 1 - - - - - 2 4

Second class - - 2 10 2 11 2 - 1 1 29

Third class 2 1 1 7 2 10 3 3 - 4 3%

County

High School - - - - - 1 - 1 - 2 4

All 2 2 3 18 4 22 5 4 1 8 70

TARLE XL
THE PERCENTAGE EACH MAJOR TEST coUunTs
TOWARD A STUDENT'S FINAL MA RK FOR A REPORT PERIOD
BY FREQUENCY OF RESPONSES OBTAINED ON THU QUESTIONNAIRE

Geographical 10% 16 2/3% =204 25% 30% 33 1/3%4 40% 507 70Z Wo Total

Section Reply

Southwest 2 1l 4 2 4 1 - 1 3 19

Northwest - - 3 1l 7 1 5 - 5 20

Northeast - 1 - 2 - 5 1 1 - 2 12

Southeast - - - 9 1 6 2 - - 1 19

All 2 2 3 18 4 22 5 4 1 ) 70
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The following table gives the average percentage &

major test counts by districts and geographical sections,

TABLE XLI

THE AVERAGE PERCENTACE EACH MAJOR TEST COUNTS TOWARD
A STUDRNT!'S FTWAL MARK FOR A REPORT PERIOD

District Average Geographical Average
Percentages Section Percent aged

First class 21,00 Southwesat 29.00
Second cluss 31.00 Rorthwest 33.00
Third class 31.00 Northeast 32,00
County

High School 42,00 Southeast 30.00

All 31.00 All 31.00

#Approximate figures

The teacher may have given a certain numbsr of minor
tests by the end of a report period. The minor tests were
also used to help to derive a studentis mark for that report
period. The mark on one minor test or deily quiz is not go
significant., However, all these marks taken together can
produce a meaningful result. Teachers varled more in the
welghts they gave to minor tests than was the case for a
ma jor test. Again, the thirty-three and one~third per cent
mark appears to be a popular welght, The following tables
give the results on this questionnaire item by districts and

geographical sections.
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fAB LE XLII

THE PERCENTAGE ALL MINCR TESTS COUNT
TOWARD A STUDENT'S FIN AL MARK FOR A REPORT PERIOD
BY FREQUENCY OF RESPONSES OBTAINED ON THE QUESTIONNAIRE

pistrict 104 or 16 2/3% 20f 25% 2734 30% 33 1/3% 35% 37THE 407 44 4/9% 50% 60f 66 2/3% 75% No Total
1

ess Reply

First class 1 - 1 - - - - - - - - 1 - - - 1 4
Second class 2 1 1 4 - 1 7 11 1 1 2 1 1 1 4 29
Third class 4 1 4 1 1 2 5 1 - 1 - 3 . - 1 9 a3
County

High School 1 - - - - - - - - - - 1 - 1 - 1 "
All 8 2 6 5 1 3 12 2 1 2 1 7 1 2 2 15 70

pap LE XLIII

THF. PERCENTAGE ALL MINOR TESTS GOUNT
TOWARD A STUDENT'S PIy AL MARK FOR A REPORT PERIOD
BY PREQUENCY OP RESPONSES OBTAINED OF THE QUESTIONNAIRE

Geograph- 10% or 16 2/3% 20% 25% 273% 30% 33 1/3% 35% 375% 407 44 4/9% 50% 60% 66 2/3% 754 Yo Total

ical Sec- less Reply
tion

Southwest 3 - 5 1 - 2 2 1 - - - 2 1 1 - 3 19
Northwest 3 1 1 - 1 - 4 - - 1 1 2 - - 2 4 20
Northeast - - 1 - - - 3 - 1 - - 2 - 1 - 4 12
Southeast 2 R S 1 3 1 - - 1 - - - 4 19
A1l 8 2 6 5 1 3 12 2 1 2 1 7 1 2 2 15 70
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The following teble gives the averaze percentass all

the minor tests count by dlstricts and geographlical sectlions.

TABLE XLIV

THE AVERAGE PERCENTAGE ALL MINOR TESTS COUNT TOWARD
A STUDWNTIS WINAL WARK FOR A R¥PORT PERICD

District Average Geographical Average
Percentagett Sesctlon Percentagest

First class 25,00 Southwest 31.00
Second class 25,00 Northwest 34,00
T™ird cless 29.00 Northeast 41.00
County

High School 42.00 Southeast 27,00
All 32.00 All 32.00

#Approximate figures

Lee asked various teachers in a questionnaire vhat
per cent the final examination counts in determining the
mark of the course.’ The median ver cent was 26,1. The
number of teachers asnawering in I.ee's survey on this item
was 1,152, Lee then asked the teachers what per cent do
all the tests-given count in dstermining the final grade.
The median ver cent was 36,0. The number of teachers an~
swering on the above item was 1,222, Lee had originally
anslyzed this dete mccording to departments, but noted

very few differences, especially on the item of final ex~-

7Ibid., pp. 259-262,
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aminations. The mathematics, science, soclisal science, znd
commercial denartments put more stress on the test results
for m:rks than did the others. Lee put & third question to
the teachers, asking them how the pupll's test paper was
marked in most of thelr selfemade tests, The teachers were
divided into three groups, those that had training in
measurements, those that had some tralning in measurements,
end those that had no training. The differences In results
were greater between the group that had no training and
the groups that had tralning than the differences in results
between the two groups that had training. The teachers who
had no training msrked thelr papers using per cents, 100
per cent being perfect, The teachers in the two groups
with training marked their papers in compurison wilth the
other papers of the c¢lass to a8 much greater extent than the
teachera with no tralning., A large number of teachers

marked their papers on some hypothetical standard.
F. TEACHER~APPRAISAL OF TWO ELEMENTARY ALGEBRA PROBILEM3

Each teacher 1in the survey was given two elementary
algebra problems with the problems already worked out.
They were asked to grade these problems any way they wished
on a ten-point scale, In sddition each teacher was re-
quested to explain why he marked the problem as he did.

The first problem 1s a fractional equation to be

solved. The problsem may be found in the F section of the
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questionnaire in Appendix A. Thé "hypothetical” student in
working this problem found the lowest ¢ommon multiple cor-
rectly. There are three fractions in the problem to be
cleared, The student did not clear the first fraction
correctly, having multiplied the numerator of that fraction
by the wrong factor in the lowest common multiple. The
other two fractions were cleared correctly. The following
multinlication was carried out correctly. However, one
term was transposed without a change in sign, The "in-
correct” answer was then derived, Two errors were made in
the problem, one in the c¢clearing of a fraction and the
other irn transposing. Some teachers in correcting this
problem missed the error of transposition., However, the
sssumption was made that that teacher might be prone to
miss errors occasionslly. The following tables give the
scoring on the first problem by frequency of responses for
each mark asaigned..The problem was marked on a ten-point

scale, indicated on the top of the tables.
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TABLE XLV

FIRST PROBLEM ACC oRDING TO DISTRICT

District 6 1 2 3 4 5 6 6 7 8 9 10 No Total Average
Reply Mark
Pirst clags 3 « = = « « « = .- - - - 1 4 0.00
Second ¢lass 10 - 4 1 2 2 1 = 2 4 1 2 - 29 3479
Third class 14 1 1 =« =« 5 4 1 - 2 - 2 3 33 3.15
County
High School & = = - - 1 - - - - - - - 4 1.85
All 30 1 &6 1 2 8 & 1 2 6 1 4 4 70 3.17
TABLE XLVI
TEACHER-EVALUATION OF THE FIR3T PROBLEM ACCORDING 90 GEOGRAPHICAL SECTION
Geographical 0 1 2 3 4 5 6 6% 78 ¢ 10 Wo Total Average
Section Renly Mark
Southwest é - 2 - 1 2 =~ = - 2 - 2 1 19 3.00
Northwest 12 1 1 - 1 - 1 - - 1 1 1 1 20 2.11
Northeast 2 - 1 1 - 3 2 1 1 1 - - - 12 4,46
Southeast 7T = 1 « =« 3 2 = 1 =2 - 1 2 15 3.65
All 30 1l 5 1 2 8 5 1l 2 6 l 4 4 70 317
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The teachers in the larger high schools tend to hold a
strict marking policy. The teachers in the smaller high
schools are more lenlent in their policy of grading.
However, the second class teachers tend to be more lenlent
in this respect than the third class teachers. The teachers
in the County High Schools having first class enrollments
graded this problem a "zero"., The teachers in the sastern
part of the stste appeared to have & more lenlent marking
policy than those in the western part of the state, This
might be because the western part of the state has more of
the larger high schools,

The total years of experience might be a factor
affecting a teacher's merking pollicy. The experienced
teacher might be set in his ways, be more conservative,
and believe that a mathemstics problem is elther right or
wrong. His marking polley will probably be strict. The
inexperienced teacher is probably more liberal and will
make allowances for a wrong answer if the method 1s
correct., Agaln, the experienced teacher might make more
allowances for a wrong answer than the inexperienced
teacher, lest he fall too many students and bring fsilure
upon himself as a teacher. The Inexperienced teacher might
be strict at first believing mathematics an exact subject,
but with experience he finde 1t more practical tobe lenient.
Thus, there are two sides to the plcture. The following

table gives the average years of exmerience of all the
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teachers assigning each mark on the ten-point scale for the
first problem. There does not seem to be much correlation
between yesrs of experience and a sitrict marking polley.,
This mey be, as has been pointed out, that a teacher wlth

80 many years of experlence may react elther way in his
merking pollicy. 1In some cases so few teachers assigned a
certain mark that the calculated average years of experience

for that mark may not be reliable.
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TABLE XLVII

THE AVERAGE YEARS OF EXPERIENCE OF ALL TEACHERS
ASSIGNING FACH MARK ON THE TEN~-POINT SCALE
POR THE FIRST PROBLEM

Mark Number of Teachers Average Years
Civing that Mark of Experience

30 14.03
3,00
4,60

25.00
7.50
7.83

G g b A O = O

3.80

RN
B

35.00
16.50
7.80
13,00
3.25

o o
Lo o B - B . * * N -~ T o B B

10



-T4m

These teachera assigned thess marks for wvarious
reasons, A teacher would assign a zero grade because work
in mathematics must ve accurste, because there 1ls no ex-
cuse for carelessness, bocause the student ahouldn‘t be
satisfied with being half right, md the like. Teachers
who assigned a higher grade to the first problem thought
that effort should be worth something, that one should not
grade too harshly, that the student had the right method,
and the like. Some of the teachers who assigned s "zero"
to the firat problem stated that they did so for the follow-
ing reasons:

"If I had Just covered this particular portion
‘of the work, I would not allow eredit for anything
but the right answer.”

"I don't belleve in giving credit for a problem
done almost right as it encourages sloppy work and
they become satisfied with doing them almost right."

"Even though the method of solutlon is correct,

accuracy 1s necegsary. More emphasls should be
placed on accuracy, Furthermore, if the student

had checked his work, he would have found his answer
to be in error and then checked over his work and
probably could have found his error inc omouting the
answer,"

One teacher who gave a mark of “two" did so for this reason:
"Multiplied by wrong fector, but in general it
appeared that he undsrstood the work basically. This
all makes for 5 points, but the improper {(or ine

correct) transposing takes off 3 more points, leaving
2 points,"
The teacher who gave five polnts to the problem gave this
reasont

"Since there are two mistakes which ars easy to
make even by advanced algebra students, I give half
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eredit. Prom the way the problem is set up and
worked thru, there is indication of at least some
progress. By grading too harshly in lst. yr. alge~
bra, the teacher can csuse g student to lose in-
terest in the course,"
This teacher assigned eight polints:

"After finding the loweat é¢ommon multiple, I
think it is important for the student to realise
that each numerator must be multiplied by the
lowest common multiple, and that 1s why the de-
nominators vanish,"

Pinally, the teacher who assigned ten polnts or perfect
had this to say:

"On paper, the steps show that the student imew
his theory of operation well. (However, in speed
test he could eliminate steps.)"

However, in contrast to the reason Just stated, another
teacher who gave five points said:

"Should have shown more work on the paper when he
cleared the fractions,”

The second problem the teachers were given to grade
is = story~-type of problem also giving a fractional equa-~
tion to solve when correctly set up. This problem may
be found after the flrst problem in the F sectlon of the
questionnaire in Appendix A, The "hypothetical" student
in working this problem did not set the problem up
correctly. The resulting "wrong" equation, however, was
worked correctly. The error in the second problem was
different from those in the first problem., Thils error
resulted from the misinterpretation of the conditions of
the problem. The errors in the first problem were made

in working with an squation already set up. The following
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tables give the scoring on the second problem by fre-
quency of responses for each mark assigned, This probe

lem, like the flrst, was marked on a ten-point scale.



TEACHER EVALUATION OF THE SECOND PROBLEM AC CORDING TO DISTRICT
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TABLE XLVIII

District 0 2 2 3 4 5 6 7 8 9 10 No Total Average
Reply Mark

First class 4 - =~ - e = s e = - - - 4 0.00
Second class1 2 - 4 2 1 1 - = 1 1 1 29 1,93
Third class M - 1l 2 1 5 - 1 1 - 3 5 33 2,985
County

High School 3 =« = - = 1 . - - s - - 4 1.25
All 37 2 1 6 3 7 1 1 1 1l 4 5] 70 2,21

TABLE XLIX
TEACHER-EVALUATION OF THE SECOND PROBLEM ACCORDING T0 GEOGRAPHICAL SECTION

Geographical O 2 2% 3 4 5 6 7 8 9 10 Yo Total Average
Section Reply Mark
Southwest 14 - - 1 - 2 - - 1 - - 1 19 1.17
Northwest 13 = = 1 1 2 - - - 1 1 1 20 1.88
Northeast 1 2 1 2 - 3 1 « = = 2 - 12 4,486
Southeast 9 - - 2 2 - -1 - = 1 4 19 2.07
All 37 2 1 ] 3 7 1 1 1 1l 4 6 70 2,21
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Agaln, the teachers in the larger high schools hold a
stricter marking pollcy. As the high schools become
smaller, the teachers become more lenient in their mark-
ing policy. Two of the four County High Schools have first
class enrollmentsj the other two, second class, The

teacher from the County High School with a second class en-
rollment assigned a "rive"” to this problem. Again, the
teachers in the eastern psrt of the state hold a more
lenient marking poliecy than those in the west,

As in the caese of the first problem, the expsr~
ienced teacher does not seem to have a atricter marking
policy then the inexperienced teacher. However, so few
teachers assigned certaln marks that the caleculated
average years of experience for those marks are probably
not relisble, The following table glves the average years
of experience for all the teachers assigning each mark on

the ten-voint scale for the second problem,
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TABLE L
THE AVERAGE YEARS OF EXPERIENCE OF ALL TEACHERS

ASSIGNING EACH MARK ON THE TEN~POINT SCALE
FOR THE SECOND PROBLEM

Mark Number of Teachers Average Years

Giving that Mark of Experisnce
0 37 13.19
2 2 2,00
2% 1 35,00
3 -] 15,00
4 3 3.33
5 7 2,29
6 1 15,00
7 1 3.00
8 1 2.00
9 1 13.00
10 4 11.75
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The teachers in genersl asaigned lower marks to the
second problem than to the flrat. Many thought that the
squation must be set up correctly according to the con-
ditions of the problem. In other words, the solution of
an equation 1s wcrthleas,waven"tbough it may be corredtly
done, 1f the equation 1tself 18 not correct., The teachers
must have thought 1t more important for the student to set
up an equation correctly than to work 1t correctly., Some
teachers who assigned a "gzero" to the seaond'nroblam stated
these reasons:

"I zive no credit for a problem having the wrong

answer, even i1f the last step in a long solution is

the only srror."

"I do not give any credit when the ecuation that
the student sets up is wrong."

"Pirst, the important part of t his problem is to
set up the corrsct equation. This has not been done.
Although the mechanics are 0K for steps 2 and 3, the
answers obtained are obviously wrong by quick in-
spection., Students should watch for answers which are
not reasonable."

This teacher assigned a mark of "four™:

"Student deserves credlt for putting unknowns down
correctly,"

However, another teacher who gave a mark of "zero" said:
"Umknowns not sxpressed properly."

One teachsr who assigned a mark of "seven" gave this

reasons

"One mistake. Method correct. Seemed to know
- what he was doing except for the X under the three,"

This teacher assigned a mark of "ten", but might have
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miseed the mistake:

"Phis problem involves reading, thinking, and
planning the finsl equation. While we do teach
math., I feel reasdlng, etc., are important also.
Perhaps our greetest weakness 1s the small number
of written problems glven to students, They are
week in written problems, thus we stay away from
them possibly to help thelr mark., The fundamentals
are found in thils problem, but to me the equation
is the most important.”

The last statement made by thls tescher indleates that
the mistake, that of setting up the equation, might have
been missed.

Trabue points out that a teacher who assigns a

mark believes that mark to be very significant, Thus, a
teacher who glves & pupll e certain grade would usually
be unwilling to admit that the pupll deservea only a
lower grade. This teacher would probably be correct by
his own standards, One teacher might carry a mental scale
of what degreesa of scholarshlp deserve certain grades,
Fach teacher seems to have his own mental scale, which
does not transfer to other teachers as such. A teacher
might not agree with the scale of another teacher if such
a transfer were possible., Thus, teachers' standards be~-
comeé subjective in nature,B

Orleans belleves that the lack of any precise

standard for evaluating answers causes tezchers to vary

BMarien Rex Trabue, Messuring Results in Educa-
tion. (XNew York: American Book Company, 1924), ppe
49"'51 .
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considerably in thse marks they zivs Iindependently to the
same pupll resnonse. He »olnts out that atudies of the
tradltional examinatlons have shown under such independent
marking that teachers' marks very often vary by more than
fifty per cent on the same pupil's paper., B3Studles have
alan shown that the gsame teacher after seversl days varied
considerably in his marks on the same papers., Thus, a
teacher may even differ with bimself.g

According to Orleans, the chief objection to the
traditional test 1s the meaninglessness of the merks which
result from the subjectivity of the markings, The marking
of a test 18 subjective to the extent that persons who are
competent to mark the answers to a question or problem
will differ in the value they assipgn to a given answer.
Orlesns says that an experiment where a group of teschers
would mork Inderendently a single pupil's paper would
probably show a slgnificant varistion in the results,
Teachers wlll also vary In thelr reasons why they gave
the mark.lc

The standardized test usually has a definite
answer to every question or problem. Every algebra probe

lem ususlly has a definlte anawer. A standardized test

gJ&cob;s. Orleans, Measurement in Education.
(New York: Thomas Nelson and Sons, 1957), pp. 40-42,

101p1d., pp. 53-54.
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will usually allow no part or fractional credlt for any
answer, Such a procedure could be followed in the casme
of an algebra problem, Teachers could easily agree on re-
sults if they marked problems on an "all or nothing" basis.
Around half of the Montana teachers in the survey appear to
do just that. Some of these teachers feel that accuraey 1s
onarof the prime objectives of mathematics and important
enough to strive for. Theywould have their students oygan=
1ze their facts correctly and may feel that & little effort
on the part of the pupll giving the right answer is much
better than a lot of effort leading to a wrong result.
Teachers allowing partial credit would emphasize factors
other than accuracy. Such factors might be understanding
of themnroblem and effort expended by the student. The
writer feels that accuracy should accompany understending
and effort to produce frultful results in problem solving.
Understanding need not be sacrificed in striving for
accuracy. The "ell or none" system of grading can encourage
accuracy among students and produce & more consistent

grading procedure among teachers.



CHAPTER IV

THE EVALUATION OF ELEMENTARY ALGEBRA TESTS SUBMITTED
BY MONTANA TEACHFRS OF ALGEBRA

A test may be jJudged on two criteria, validlty end
reliabllity. A general measure of validity cen be ob~
tained by a determination of the difficulty of these algebra
tests, by a study of recuirements for elementary algebra in
the Montana course of study for mathematics, by a comparis
son between the different algebra examinations given by
dlfferent teachers, and by a study of the kinds of test
items given in these tests., A general measure of rella-
bility can be obtained by a study into the objectivity,

length, and evenness of scaling of these algebra tests,

A. VALIDITY

The most important criterion of & test 1s 1its
validity. Greene, Jorgensen, and Gerberich define the
validity of an examination as depending upon the efficlency
with which the exsmination measures what i1t attempts to
measure. A test must measure the tralt it intends to
measure in order t o maintain its vaelldity. The valldlty
would be lowered as one deviated more from this trait or
category of the test, Thus, a pupll's abllity to solve
written problems cannot be measured so well 1f lingulatic

difficulties are introduced. Then the text is measuring

wBde
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the pupil’s ability to read. However, problem solving
ebility and lingulstic sbility cannot be completely
separated., The validlty of tests might differ because
no two teachers teach exactly the same course and that no
one teacher teaches exactly the same course twice during
his lifetime.l

Greene, Jorgensen, and Gerberich give & discussion
of curricular validity. This type of validity 1s the most
important, as any method of tast‘validation must be based
on relatively subjective Judgment concerning the degree to
which the test covers the proper ground. A teacher
attempta to insure curricular validity in a test by msking
certain that the test deals with the types of educational
outcomes he wlshes to measure and that the test i1z at the
proper level of difficulty for his pupils., The valldity
of a test may be measured by how much the test atresses
the educatlional outcomes given in the course of study.
The valldity of an achievement test based more generslly
upon information than upon skills depends largely upon the
opportunity the pupll has had to master the content iIn the
dourse as measured in the test. In this case the teacher

is probably the best judge of valldity, as he knows what

1Harry A. Greene, Albert N, Jbrganaen, snd J,
Raymond Gerberlch, Measurement and Evaluation in the

Secondary School. {New York: Longmans, Green and
ompany, lgggjﬂ PP 52-73,
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he has taught.g

Jordan says & test 1s velid in proportion as it
measures what 1t purports to measure. Valldity camnot be
defined by the knowledge of what a test measures, since
it 18 known that a test does not satisfy its claims., Thus,
valldity 1s better defined by what a test attempts to
meaaur@.s

Jordan gives a dlscussion of internal validity.
The internal validity refers to the care with which the
items of the test are selected and arranged, The items of
the test are comstructed after a consideration of the de-
sired objectives. Such ltoms ara‘carefully written, judged
by a Jury of experts, and then tried out on a small ssmple
of subjects, Ambiguous statements appesring must be modi-
fied or omitted entirely. Further revisions might be
necessary before the test can agsume its final form. A
teacher can follow these procedures in giving tests,
eliminating poor items and keeping or modifying the better
items, Jordan feels that the teacher would be in the best
position to make the most velld test for hias class. Thus,
an elementary algebra teacher would know ths areas he had

taught and the ob jectives he had had in mind.

2Loc, cit.

3. M. Jordan, Measurement in Education., (New
York: MeGraw-Hill Book Gompany, Inc., 1953), Pp. 14=21,
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The tesacher glves a test over specific subject
matter in any area. The standard test is different from
the teacher-made test in this cespect. A stendardized
test would base its ltems over any aerea on subject matter
common to courses of study and popular textbooks, The
étandardized teste-maker would select items according to
frequency of occurrence., Such a system tends to negleet
locel materials introduced for interest and to retain
common facts in the test. Thus, as has been pointed out,

a standardized test may be lacking in soclal utility. The
teacher must be careful that he doer not "over-standard-
ize" his tests to this extent. Such s test would be con=
cerned with the mere reproduction of facts, Facts would
not be presented in new situations, and students would be
prone to memorize specific facts for the sake of memoriza-
tion, Desirable sducational objectives must be dominated
by soclal utility, which is always reflected In a valid
test, % »

MeCall lists various criteria which contribute to
the validity of tests, The first of theme criteris is that
tests should be in harmony with the philosophy of education.
The effort of the gtudent can be esslly misdirected by ex-
aminatlionsout of harmony with the phllosophy of education.

Next, tests should measure organization of memoriter

4Loc. cit.
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learnings. Tests should not emphasize mere memoriter
learnings as the student might become satisfied with just
memorizing., A test itam which requires some appllcation or
integration of information can encourage better hablts of
study. Thus, statement problems in elementary sl gebra might
meke hetter fitems than the so~called drill problems for
the organlzation of knowledge acquired. The student learns
the fundamental procssses of algebra through these drill
problems. An excesslive use of this kind of problem micht
lead the student toward mere memorlter learning. Statement
problems should be introduced when the drill problems have
teen mastered to enable the student tc'ofganize the knowe
ledge he has sacquired,

A test should slso give a good supply of dlegnostie
information. In dliagnostic tests, a vupll's pérformance
on & certain 1tem or group of items 1s of more importance
than his total pcore.5

McCall feels that the completion test is the least
useful as an achlevement test. The completion test tends
to encourage verbal learnings, may have t oo many words re=
moved, is easlly mutilated at the wrong place, and may be
difficult to score. The essay test should only be used to
test a pupil's‘ability to organize a compllcated subject.

The matching type is seldom used because 1t cannot be

5W1111am A, McCgll, Measurement, (New York: The
Macmillan Company, 1939), pp. 29«54,
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saslly employed on as many kinds of subject matter as the
multiple-choice and because the matching type is not as
popular with pupils, McCall feels that the alternate-
choice and multiple~choice are the most useful and popular
of all types. The right cholce in a multiple~-cholce test
should not appear obvious and 1ts position among the other
items should be determined only by chance.6
The simple-recall type and not the multiple-cholce
type is the best to use when testing recall, The simple-
recall might also be used when there 1s just one possible
brief asnswer, when objective scoring is not absolutely
necessary, and wvhen electric mechine scoring is not
planned. Algebra problems present the simple-recall type.
The student works the problem and usually arrives at one
brief answer. Fewer items would be required to make the
test reliable as there is little or no guessl ng by the
puplls. The simple~-recall 1s probably the best type to
use with algebra problems. No answer la suggested and the
student must work the problem to ald in arriving at the
answer. The teacher should require the presence of the
student's work in a loglcal algebralc manner along with
the correct answer. Such a procedure would prevent the
student fr;m using processes other than algebra to ar-

rive at the answer.

6L-oc. cit,

Anmioieny  ——
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Multiple-choice tests may have from three to about
five or six items to choose from  MecCall states that the
use of five or six choices seems to be somewhat superior
to the use of three or four.' If such a form is used in an
slgebra test in connection with problems, the student should
be required to work the problem first in a logical, orderly
manner,

Objective tests may be lacking in comprehensiveness,
A comprehensive messure of a trait is a criterion of valid-
ity. Compreshensiveness may only be feasible when & narrow
abllity or a limited fleld of subject matter is being
measured., An objectlive test may be made more comprshensive
by the inclusion of random samplings of the trait in
question, Enough of these random samplings should be used
to give 8 reliasble messure of the puplil. The method of
random sampling makes possible the construction of alter-
nate tests., This method, however, only tells what per cent
of a total field of knowledge the pupil lknows. Comprehen-
siveness may be secured in this respect, especially with
skill tests, by the ume of type materiasl. Each subject
involving skill 1s assumed to contaln typical units or
typical processes, Thus, ability in the tralt or subject
is generally determined by measuring abllity in the type

processes,

TLoc. cit.
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The test should correspond somewhat to life sltu-
ations, Some tests correspond more %o 11£e situations
than other tests do. Many algebra tests present a series
of 1solsted drill problems showing little or no relation
to 1life situations., Such probiems are necesgsary for teate
ing the puplil's ability to perform the fundamental operae
tlons. However, statement problems presenting practical
situations could be emphaslized more than they are,

Teachers probably use these items to & minimum to avoid
making the test too "hard” for thelr puplls.

Lee states that although most objective type ques=
tions are slightly more valid than the essay question, the
true-false question is slightly less valid than the easay.s
The various types of objective questions have been found to
be of elmost equal valildity wilth the completion type slight-
ly more valld than othere. McCeall had stated t hat the com-
pletion test is the least useful as an achlevement test and
the true-false one of the most useful and popular of &ll
types.

Individual test items may be validated in a simple
marmer by comparing the responses of the best third or
fourth of the puplls with those of the poorest third or
fourth, Lee cltes a study by Kelley showlng that the

upper and lower twenty~seven per cent of the puplls give

87, Murray Lee Guide to Measurement in Secondary
Schools. (New York: ’D. Kppiaton~00n€ury Company, 1NC.s
1936), pp. 331-334,
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the best contrast., The test pavers of the upper and lower
twenty-seven per cent are selected. The number of pupills
gotting eamch questlon right 1s tabulated for each group.
The questisns or problems which show the largest amount of
differentiation between the groups in favor of the best
group are She most valld questions or prablams.g

Valildity 1s related to the selection of test items.
A test should not Include too wide a range of toplces.
Honroe glves an axsmple of a methematics teat having six
different toples Included In the ten problems. Thus, a
test may attempt Lo measure too many things and probably
wlll riot measure any onse thing well as a result, Even 1f
the tezt scores were accuratae measures of what the puplls
could do on the test, they would not have a definite mean~
ing., The score would give no evidence as to what toplc the
pupil was lacking in, The test ltems In general should
have some relatlon to each other. Otherwlse, separate
scores ghould be tallled for toples complebtely different

from each other.lo

9Loc. clée

10yalter Scott Monroe, Measuring the Results of
Teaching. (Boston: Houghton MIfflin Company, 1918),
PPe 17-18.,
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B. RELIABILITY

A test functioning consistently is sald to be re-
liable. Greene, Jorgensen, and Gerberich define the re-
liability of an examinetion as depending upon the effic-
lency with which a test measures what 1t does measure.

A test may measure well what 1t does measure, but poorly
what its user attempted to measure, A test must measure
well whet 1t does measure befors it can measure with
success what 1t attempts to measure, Test rellisbility
may exlst without valldlty, but a valid test must also be
reliable, Rellability may be thought of as a phase of
valldity.

Reliability might be expressed by the coefficlent
of correlation. The coefficient 18 obtained by correlating
scores on two equivalent forms of the same test given in
order by the same procedure to the same group of puplls.
Such a measure 1s the rellability coefficlent or coeffice
lent of rellebility. Both the reliasbllity and validlty
coefficlents are speclal applications of the coefficlent
of correlatlon,

Tests do not attempt to measure every outcome of
instruction. A more practical method, that of a system of
sampling, 1s employed., Test ltems can be constructed rep-
resenting the types of pupll outcomes expected. The scores
regulting from gsuch tests may be accepted as representaw

tive of the relative achlevement of the puplls for the
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whole area sampled by the test items, Adequacy of sampling
is a phaese of relisbility. A small sampling of materisl

muy cause & pupll's score to be ralsed or lowered from

whaet 1t should be, The student may or may not be acquainted
with the limited materisl, An adequate sumpling of materiesl
must be taken 1f the test 1s to be falr for 211 concerned
and 1f the test 1s to be rellable,

The development of the objectlive test arose out of
the need for the elimination of the subjectlve factor in
the marking of examination papers. Test objectivity alds
in the elimination of the opinlon, blas, or judgment of the
scorer, The objactive test items are usually so stated that
only one answer suffices. Many mathematical problems come
unler this category.

The simple~recall type 1s one form of the objective
exercise. The solutlion of algebra problems generally repre=
sents this type of response. Other types of resﬁonae some=
times used in algebra tests are the aliernate~choice,
multiple~cholece, matching, and completion,

Test objectivity should mske for perfect agreement
as tc what 1s the correct answer., However, such objectivity
becomes meaningless when teachers are willing to accept ine
correct answers. A consldersble number of Montana teachers
of elementary algebra corrected the problems presented in
the questionnaire allowing partlal credit. The disagreement

among these te:schers represents the presence of subjective
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factors in the scoring., This sltuation c¢alls for & return
to the evils of the traditional examinatlion. Only the
correct answer should be acaapﬁed in an algebra axamina-
tion. In theory, students are not beilng taught how to do
problems incorrectly. A test really has no objectivity at
all when the scorer loses respect for the correct re-
sponse. Test objectivity 1s another phase of reliabllity.

Rellability depends upon the ease and accurescy with
which the test can be administered, This phase of rellia-
bility is termed "administrability". Ease of test admini-
stration depends upon clesr, simple, and direct instruc-
tions to the pupils. Samples should be used to indicate
any particulaer form of response desired, The naturs of
any response required should be within the range of pupil
abllity. Long and involved instructions to the pupils
are best avolded, The test itself should not ordinarily
require elaborate preparatory arrangements on the part of
the teacher, The appearance of the test, page size, length
of line, and the slze of type affect test administrability.

Test results should be obtained in as simple, rapid,
and routine 2 mammer as possible, Tests aahtaining only
one possible answer per item should be sasy to score, The
sygtem of partial credit introduces added considerations
of welghing end evaluatlon on the part of the teacher,
Ease of scoring 1s lost and the test lacks in scorability,
another phase of reliability.

A test has utility to the degree that 1t serves a
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definite need satisfactorily in the sltuation in which it
18 used., A test should have definite purposes with its
results used in an intelligent attempt to satisfy the needs
at hand., The teacher must employ foresight in constructing
a usable test and must be able to use the results in serv-
ing the needs of the elasaroom.ll

Jordan defines reliablility as implying precision or
acauraay.le In validity the emphasis 13 on a test's agree-
ment with the objective} in reliability, upon agreement
with itself,

Jordan goes on to say that various factors affect
reliability. A pupll will respond to a test according to
interest and effort, physlical conditions, emotions, and
thought processes already in progress. Variation in pupil
response would lower the rellability of a test, even if
the test were a perfect measuring instrument and the con=-
ditions under which the test was given were ideal in every
way .

The tescher himself may be a factor in lowering the
rellability of atest., He may not give clear instructions
to hias pupils for taking the test, may not allow enocugh
time for the test, may be unaware of the lack of indepen-
dent work on the part of his pupils, and may not give his

llgreene, Jorgensen, snd Gerberich, loc. clt.

“n—

1205, cit., pp. 26-33,
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puplls enough encouragement to do thelr best wlth the
course,

The teacher may be lnaccurate in the scoring
process., This situatlon was shown when samé of the Montana
teachers of algebra would mliss the errors presented in the
two problems on the questionnaire. The allowance of partial
credit, as was brought out, would detract from the relia-
bility. ’

Other factors, such as good pupll motivation
throughout the test, emotional calmness, careful test ad-
ministration, and effectivs scoring, can help to raise the
reliabllity of a test, A longer test wlth adequacy of
sampling is a more reliable test.

The confidence that can be put in the individusl
pupll score 18 questionable, The best interpretation of
the score probebly comes cut of the concept of the varia-
tion of the obtained score. Jordan cites a formula for
the calculation of the variebility of the obtalned score.ls
This variability is equal to the standard deviatlon of the
test multiplied by the square root of one minus the rella-
bllity of the test, This formula might be expressed as

V=8.,D.( 1«p )t

Thus, the larger the standard deviastion and the smaller

15Lac. clt.,
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the rellabllity, the mors the individual test score will
vary., If the variablility were four and the test score
were sixty, the chances would be better than two in three
that the true score lies between fifty«slx and sixty-four.
The amal ler the ﬁariability, the more confidence can be ﬁut
in the score made on the test.

McCeall defines reliabllity as the amount of agree-
ment between results ssecured from two or more epplications
of a teat to the same puplls by the same examiner, Perfect
reliablility would bs obtained when the same examlner gives
two identical tests according to an ldentical procedure to
the same pupils. The absence of these factors cause unre-
11ab11ity in tests,l®

The coefficisnt of reliability varies between

1.00 end - 1,00, A coefficlent of 1,00 indicates a per-
fect relieblility ard the test is complstely objective.
Lesa rellable tests have coefficients of less than 1.00.
A test with a coefficient of 0,00 has no reliabllity and
measures In a haphazzard manner. The test results may or
may not be significant. Prediction through such a test
is impossible, A coefficient of «1,00 indicates = perfect
negative reliability, In such a case two equivalent
forms of the same test would glve opposite results., The
more Intelligent students can be stesered toward incorrsct

responses which appear obvious, The less intelligent

14“9(;311’ _Q‘EQ Qito, Ppo 55"600
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students may not be able to see the incorrect response as
obviocus and are at an advantage with this 1ltem. More of
the less able students may answer the item correctly, and
the item has a negative value es a result. Too many of
these 1tems in a teast may lower the reliabllity to prac~
tically nothing or even to a negative c¢oefficient,

Lee states that numerous studles have shown that
objactivé tests have much higher reliability than essay
tests, B3pecial care must be used in evaluating essay tests
1f their reliability is to be raised.ls Some algebra
tests do have items where the student 1s to define or
clarify. 8elf-expression is demanded on the part of the
student when he deals with these "essay-type" items.

Thus, the danger of subjective evaluation on the part of
the teacher enters in. The danger could be greater when
the teacher allows partial credit or marks subjectively
on the obJective Lftems., The teacher should evaluate these
subjective items with care or avoid thelr use altogether.

Lee feels that the recall type of item 1s probably
the most relisble, followed by the recognition tynas.la
Lee feels that the true-false questlion, as well as being
the leaszt vzlid, is elso the lesst rellable, The rella-
bility of the alternate-choice test can be railsed by

modifications, Such modifications as reqguliring the student

15Lee, op. cit., pp. 336-339,
161,0c. cit,
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to correct the wrong statements would ralse the validlty
of the test and the rellability as well.

A test having meny items is more rellable than the
test with few items., However, the more relisble the type of
item is, the fewer the l1tems of that type would be needed to
maintain the reliablliity of the test. A greater number of
less relisble items would be needed in the test to meintaln
the relliability.

C. AN EVALUATION OF THE ELEMENTARY ALCEBRA TESTS

OF MONTANA TEACHERS
AS RESPECTING VALIDITY AND RELIABILITY

Bach teacher to whom 2 questlonnalre was sent was
requested to enclose a copy of any major elementary alge-
bra test and the puvnil scores on that test, Fortye-two
teachers returned teats, However, as some of the tests
were minor tests, thirty-six major tests are considered in
this part of the chapter, Nineteen of these are semester
and final tests and seventeen are slx weeks'! tests,
Twenty~one teachers returned pupll scores. However, some
of these scores pertained to minor tests. Consequently,
only fourtesn sets of pupll scores will be considered.

In order to become better acquainted with these
tests and to gain some 1dea of their length and diffi-
culty, the writer administered to himself &ll thirtyesix
of thesos algebra tests, The time in minutes spent on each
test was divided by the number of minutes the teacher

allowed for the test as stipulated on the questionnaire,
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All the decimal quantitles obtained for the semester and
firnal tests and the six weeks' tests were addedltogather
ard averaged, Thus, if the writer spent twenty minutea
on a test where the teacher allowed one hour, the decimal
quantity obtalned would be 20/60 or 0,33, An average of
0.50 was obtalned for the decimal cuantities of the semes-
ter and final tests, Thus, the writer did these tests on
the average of half the time allowsd by the teacher. The
typical elementary algebra student would then take twice
the time to do the test as the writer or forty minutes if
the writer took twenty. Thus, i1f sixty minutes were
allowed for the test, the test 1s not long enough or is
too easy. 4An average of 0,49 was obtained for the decimal
quantitles of the six weeks' tests, The writer did these
tests on the average of less than half the time allowed by
the teacher, Then, the typlcal elementary algebra student
would take slightly more than twlce the time of the
writer to do the test. The following table gives the deci-
mal quantities for the semester and final tests snd the six

weeks' tests.
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TABLE LI

DECIMAL QUANTITIES OF MAJOR ELEMENTARY ALGEBRA
TESTS AND THEIR RANK

Semester and Final Tests Six Weeks' Tests
Decimal Decimal
Rank Quantity Rank Quantity
1l 0.84 1 0.77
2 83 2 73
3 .80 3 70
4 .68 4 .68
5 .85 5% .80
6 .62 5% .60
7 «59 7 +56
8% »50 8 .53
8% 50 9 .52
10 «49 10 «45
11 «48 11 43
12 .44 12 .39
133 .37 13 .36
13% .37 14 .33
15 <34 15% .27
16 «32 15% W27
173 .27 17 a3
17% 27 Average .49
19 .17

Average «50
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The typlcal or average algebra student probably would not
finish a test having a decimal quantity appreclably greater
than the average in the time allowed, The test having suite
able length would have a decimal quantity around the aver-
age.

This procedure of computing test length 18 not com-
pletely reliable as the factors of difficulty and test
length, both of which can make a test long, were not
separated. However, & reasonable 1ldsea of test length should
be gathered from this procedure,

Standard deviatlions were computed for the fourteen
sets of pupil scores, The standard deviation or sigme
{ ) 1a a measure of the varlation of the scores from the
mean. Test scores having a very large range, the differ-
ence bstween the highest and lowest ascores, would have a
large standard deviation. The formula for the standard

deviation may be expressed as
5.0. [us? - (s)?] :

Each score 1s squared and then totaled, The mean obw
talned from tne squared scores ia represented by Msz.
The mean is obtained for the scores and then squared.
The squared mean of the scores is shown as (Ms)Z, The
mean of the squared scores is elther greater than or
equal to the squared meen. If allthe scores of a‘test

were identical, the mesn of the squared scores would be
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equal to the squared mean. Then there would be no stand-
ard deviation as there is no variabllity in the scores.
The formula for the varlability of the individual

score,

vz 5.0, (1 - p)i

was brought out earller in this chapter. If the test has
a2 perfect positive reliability ( 1.00), the variability
of the individual score would be zero and the standard
deviation would have no effect. The standard deviation
would lower the relisbility of the individual score to a
greater degree as the test becomes less reliable.

A summary of the variability of the pupll scores is

presented in the "C" section of the next chapter.

Validity: All of the algebra tests were placed into
four categorles by the wrlter - excellent, gzood, falr, and
poor., The following glves a summary of these tests.,

Nine out of the thirty-slix tests in the survey wore
rated as excellent by the writer. All of these tests are
satiafactory on the three most important points of velld-
1ty; namely, level of difficulty, organization of memo-
riter learmings, and comprehensiveness, These three items
of validity would also relate to "understending" ont he
student's part. The next three points of valldity in
order of importance are social utility, oproper limiting of

types messured, and avoldence of lingulstic difficulties,
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A first semester examination in this group contsins

those kinds of 1tems:

TABLE LII

TYPES OF ITEMS IW A SEMESTFER TEST
RATED AS EXCELLENT AND THEIR FREQUENCY

Recall Types Freouency

Substitution ’ 1
Combination of Addition,

Subtraction, Multipll- 1l
cation and Divislon
Linear Hquatlions
Addition
Subtraction
Multipllcation
Division

Removal of Parentheses

= A O N W

Factoring
Statement Problems 12
Total 40
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The level of difficulty of thls examination is moderate,
not too hard and not too essy. The statement problems pre-
gent applications of linear equations, declimal linear
equations, and formulas, These statement problems sld in
the orgenization of memoriter learnings. Twenty-seven out
of the forty problems are comnrehenslve, The ltems on
1inear eguations, sdditlion, subtraction, division, and re-
moval of parentheses lacked in this respect. The teast has
a moderate amount of social utility, does not attempt to
measure too many things, and presents no undue lingulstic
difficulties, A copy of this semester examination may be
found in the appendlx.

An algebra six weeks' test in this group contains

thess kinds of ltems:

TABLE LIII

TYPES OF ITEMS IN A SIX WEEKS' TEST
RATED AS EXCELLENT AND THEIR PREQUENCY

Recall Types Frequency
Dlviesion r 7
Linear Equations 8
Statement Problems 7
Total 22

The writer considered this test to he of moderate diffi-
culty. Thevstatement probleme e1ld in the organization of

memoriter lesrnings, These items present applications of
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linear asquations, one of which i3 fractional. One statew
ment problem presents expression in algebraic terms, All
of the tynes of problems presented are comprehensive, The
test has & moderate degree of soclal utility, does not |
attempt %o measure too many things, and presents no un-
necessary lincuistic difficulties, A sopy of this six
weeks'! test mav be found Ir the appendix.

Pilve out of the nine tests in thls group were conw-
sidered satisfectory on all of the six polints of validity
by the writer., The other four tests were found to be satis-
factory on flve of the six points, ALl four are lacking
only in social utility.

Elghteen other tests were rated as good by the
writer., All of the tests in this group are satisfactory on
two of the three most important points of velldity.

A first semester test in this group conieing those

kinds of 1ltems:
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TABLE LIV

TYPES OF ITEMS IN A SEMESTER TEST
RATED AS GOCD AND THEIR FRECUEICY

Recall Types Frequency
Addition 25
Subtraction 25
Multipllesation 25
Division 25
Linear Eguatlons 80
Total 150

This semester test 1s of moderate difficulty. Fowever,
}the test does not seek to orgenize memoriter learnings.
The inelusion of some application problems might have
helped to remedy this. The test as & whole is comprehen-
give enough to give sn sdequate measure of ability with
esch type of item, The tecst lacking in problems of a
- prectical nature does not show any social utility. How-
ever, the test does not attempt to memsure too many things
and does not present undue lingulstlc difficulties. A
copy of this semester test may be found in the appendix.
An algebra filrst six weeks' test in this group
contains these kinds of ltems:



-109-

TABLE LV

TYPES OF ITEMS IN A SIX WEERKS' TEST
RATED AS GOOD AND THEIR FREQUENCY

Recall Types Frequency

Formulas 1
Addition

Expresslion in Algebraic Terms
Factoring

Completion

L A - |

Substitution

Combination of
Addition and Division

Linear Equations 3
Statement Problems 2
Recognition Types Frequency
Multiple-cholce, three items 1
Total 33

The writer considered this six weeks'! test to be of
moderate difficulty, The examlnation 1s weak in prob-
lems calling for applicati-ns of what the student has
learned. The majority of the ltems should give a compree
henasive measure of the ability they attempt to measure.
The deficlency of statement problems has made the test
weak in socigl utility. The test 1tself attempts to
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measure too many kinds of items,

However, no undue

linguistle difficulties are introduced, A copy of this

six weeka! test may be found in the appendix,

Moat of the tests iIn this group are satisfactory

on four out of the alx points of validity. Most of the

tests here were found to be defliclent on organization

of memoriter learnings and soccial utility. A summary of

results 1s glven in the following table. The points of

validity are listed in order of importance.

TABLE LVI

A RATING OF SIX POIRTS OF VALIDITY AS SATISFACTORY
OR UNSATISFACTORY ON THE TESTS CONSIDERED "GOOD"

Points of Number Number

Validi ty Satisfactory Unsatisfactory
Level of difficulty 12 6
Organization of

memoriter learnings 6 12
Comprehensiveness 18 -

Soclal utility 6 12

Proper limiting of

types measured 14 4

Avoldance of lin-
guistic difficulties 18

The writer considered three tests out of the

thirty~six to be only falr. All of the tests in this group

are satlsfactory on only one of the three most important

points of validity.
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An slgebra semester test in this group contalns

these kinds of ltems:

TABLE LVII

TYPES OF ITEMS IN A SEMESTFR TEST
RATED AS FAIR AND THEIR FREQUENCY

Recall Types Frequency
Simultaneous Equations 3
Statement Problems 1
Pactoring S
Quadratic Equations 5
Division of Fractions 3
Iinear Equations 7
Radicals 13
Total 35

The level of difficulty for thls semester examination

1s moderate, The test presents only one anplication prob-
lem and makes no further attempt to organize memoriter
learnings, The test items are not as comprehensive as they
should be. The examination in general 1s weak in social
utility and would not help the student to see the prac-
tical value of algebra. However, the instructor propere
1y limited the types of ltems measured. No undue 1in-
gulstle difficulties are presented in the test. A copy of
this test may be found in the appendix.
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A second 3lx weeks' algebra qulz contains these

kinds of items:

TABLE LVIII

TYPES OF ITEMS8 IN A SIX WEEKS' QUIZ
RATED A3 FAIR AND THEIR FREQUENCY

Recall Types Frequency

Statement Problems 2
Substltution

Addition

Subtraction

Removal of Parentheses

Linear Equatlons

G - D D M

Multiplication
Total 12

This quig or test has twelve problems, The student could
do any ten of these including three specifled nroblems,
Two of the ten problems the student has to do have two
parts, Thus there are twelve items in all, The writer con=-
sidered this test to be too difficult, The quiz 1s weak in
problems of appllcation. Even though there are four state-
ment problems in all wlth only one required, the typlcal
student would try to get away from these items as much as
possible where he has the cholce, The two statement prob-
lems the typical student might do have the same answers

and are essentlially the same with only a difference in
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wording. However, all of tie types of items with the ex~
ceptlon of the statement problems are comprehensive. Two
of the three ltems of multiplicatidn ware quite difficult
in that they have more than one term in their exponents.
One of these difficult ltems 1s regquired. Such i1tems are
probably beyond the ability level of the elementary algebra
student and should not have been included in the test. The
exammination beling weak in problems of applicetion is also
weak in social utility. However, the instructor does not
attempt to measure too many kinds of items. No undue
lingulstic difficultlies are presented in the test. A copy
of this test may be found in the appendix.

A summary of results for the tests considered fair is
given in the following table. The points of valldity are

listed in order of importance.
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TABLE LIX

A RATING OF SIX POINTS OF VALIDITY
AS BATISFACTORY OR UNSATISFACTORY O THE TESTS
CONSIDER=D “P4IR"

Points of Number Number
Validity Satisfactory Unsatisfactory
Level of difficulty 1l 2
Organizatlion of

memoriter learnings 1 2
Comprehensiveness 1l 2
Social Utility - 3

Proper limiting of
types measured 2 1

Avoidance of line
guistie diffioulties S -
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The six remaining tests were considered by the
writer to be poor. All of the tests in this group ere not
satisfactory on any of«%ha three most important points of
validity.

A semester examination in thls group contains these

kinds of items:

TABLE LX

TYPES OF ITEMS IN A SEMESTHR TEST
RATED AS POOR AND THEIR FREQUENCY

Recall Types Frequency
Exponents 8
Stetement Problems 5
Addition 4
Reduction of Practions 1
Subtraction 5
¥ultiplication 4
Division 8
Removal of Parentheses 4
Recognition Tynes Frequency
Multiple~-cholce, three ltems 3

Total 38
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The writer considered this examination to be too easy.
The statement »roblems involve anplications of linear
equations, one of which 1s fractional, However, these
problems are too easy and would not require much orgsni-
zation of memoriter learnings. More statement problems
could have been presented. All of the types presented lack
in comprehensiveness, with ths possible exception of the
problems on addition and the removal of parenthesss, This
would leave thirty out of thirtywelght itemsa not compre-~
hengive, Soclal utility 1s lacking in this examination.
Howsver, the test does not attempt to measure too many
thinzs and presents no undue lingulstic difficulties.
A copy of this test may be found in the appendix.

A fifth six weeks' test in this group contains
fourteen items in all, The student had the cholce to do
any ten. The following table shows the kinds of ltems the
typical student might choose to do:

TABLE LXI

TYPES OF ITEMS IN A 2IX WEEKSt' TEST
RATED AS POOR AND THEIR FRIEQUENCY

Recall Types Freguency
Simulteneous Equations 1
Multiplication 2
Factoring 6
Linear Equations 1

Total 10
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This test 1s considersd by the writer to be too essy., The
instructor included two problems of application, but the
typical student having hils cholce of items to do probably
would not attempt these more difficult problems., The tesat
is basliczlly poor in the orzganization of memoriter learn~
Incs as a result. The examinabtion presents a lack of com-
prehensivenssa. Socisl utility is lacking as the problems
of =prplication are reslly optionel. Only one of the two
problems of anplication would involve some thought on the
part of the student, The other problem is quite simple.
However, the test does not attemnt to measure too many
things snd presents no undue linguistic Alfficulties. A
copy of thls slx weeks' test may be found in the appendix,

All six of these tests were conslidersd by the writer
to be unsetisfactory in level of difficulty, organization
of memoriter learnings, comprehensiveness, and social
utility. However all six of thess tests are satlsfactory
in that they properly limit the types measured and avoid
linguistie difficulties, However, thec«e lastiwo points
of validity are the more minor ones.

The following table slves an overall tabulation
of the s8lx points of validity principally discussed in

the preceding:
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TAPLE ILXII

o

A RATIRG OF S5IX POINTS OPF VALIDITY
A SATISFACTORY OR UNBATTISPACTORY O ALL THE TESTS

Points of Humber of Humber of

Velidity Semester end Finsl Tests  Slx Woeks' Tests
Satis- Unsatis~ Satis- Unsatise~
factory factory factory factory

Level of

difficulty 9 10 13 4

Organlzation of

memoriter 9 10 7 10

learnings

Comprahensiveness 13 6 15 2

Soclel Utllity & 13 5 12

Proper limiting

of types 15 4 18 1l

measured

Avoidance of

lingulatic 19 - 17 -

difficulties

The following table glves a tabulation of the
degrees of difficulty of all the tests considered:



«119=-

TABLE LXIIIX
THE DEGREE OF DIFFICULTY BY NUMBER OF TESTS

Kind of Test Difficult Moderate Easy
Semester and Final 3 9 7
Six Weeks'® 2 13 2
Total 5 22 2

Rellability: Of the six pointsz of reliability,

the most import:nt one 1s objectivity in the scoring
polley of the teacher. Most algebra tests and mathematics
tests in general are already cbjective in form. The lack
of baslic objectivity in a mathematics test is usually not
& problem. The main problem 1s how the teacher treats
what the student has done. Nine teachers marked their
tests in the semester and final category satisfactorily
and nine did not mark their tests objectively. The
scoring policy of the other teacher was not made clear.
Pive teachers marked their tests in the six weeks' cate~
gory objectively and eleven more were not objective in
this respect. The scoring policy of one teacher was not
clear.

The most objective kind of a scoring policy 1= s

uniform and consistent one, Teachers who would give partial

eredit to the problems they mark are making their own in-
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dividual judgments on the merits of the students' work.
They mey decide that the incorrect work of a student ls
worth so many points. A policy of partial credit would be
Justified if the number of points the teacher assigned to
the students' work were the exact asmount with no deviation
or error; if the teacher marked all problems with exsctly
the ssme degree of judgment, and if all teachers sgreed
exactly how all problema should be merked. These goals
are t oo much to strive for. Individuals will differ in
thelr judgmenta, and subjectivity enters into the scoring
procedure as a result. The basle objectivity of & test has
little meaning 1f the results are Interpreted sud jectively.
Tests decreased in objectivity are also decreased in rella-
bility, Tests without relisbllity can have no valldity.

A teacher should accept only the correct answer
arrived at in a logical menner, A teacher would agres with
himself more consistently under such & system, and many
more teachers would agree among themselves, The "all or
none™ system of grading 1s probably the most objective
there is, Argument will arise as to what constitutes a
logical manner of the student in arriving at the correct
answer. Subjectivity will enter in here., However, the
teacher must requlre a logicsal procedure on the part of the
students in solving problems, Otherwise, the student may
arrive at the correct answer in a non~algebralic manner or

by pure guess.
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The teacher may use the results of a test for
diagnostic purposes, for guldance, for determining perlod
and final marks, and the llke. The results of a test may or
may not be usable for t he purposes of the teacher, The
usablility of the test results will depend on ths objectivity
of the test, and In this case, on the objestlvity of the
scoring procedure., Tests marked objectively will generally
produce ussable results. Elght semester and final tests
were consldered by the wrlter as producing ussble results
and ten were not. The usability of one test could not be
determined as the scoring policy of tne Instructor was not
clear, Six tests in the six weeks' category would probably
produce usable results and ten would not. The usabllity of
one test in this csatepgory could not bas determined as the
instructorts scoring pollecy was not made clear,

The ltems of each type in a test should be ade-
quately sampled. A student may be sble to do some items
within a type but not others., A teacher selecting a few
items for a type may or may not select the problems a
student can do with success, Thus, a student may be lucky
with the test itgma and receive a mark higher than he de-
serves or he may not be so fortunate and fall on the items
when he really deserves & higher mark. Test items should be
thoroughly sampled to aid in preventing the above pousibil-'
ities., The semester and final tests were poor in this re-~

spect with only three out of nineteen having & majority of
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types containing items adequately sampled. The semester
and final tests must each contain more types of items than
the six weeks! ﬁest as they cover more material than the
six weeks' test. The teacher probably fears that the test
will be too long if each type has items sampled adequately.
It 1s better to have the test long with the items sampled
adequately. More time should be allowed for the test 1f
needed, The plcture is not as bad for the six weeks' tests.
Eight out of seventeen of these tests had a majority of
types with items adequately sampled.

8ix out of nineteen semester and final tests were
satisfactory in the length of test in that the student
could finish 1t in about the tlme allowed. From the other
thirteon, slx were too long for the time allowed and seven
were too short for the time allowed. S1x out of seventeen
8lx weeks' tests had satisfactory length in that the student
could finish it in about the time allowed. From the other
eleven, six were too lang>for the time allowed and five
were too short for the time allowed. The writer considered
& test heving e decimel quantity (explained in Chapter IV)
of more than plus or minus 0,10 from the average decimal
auantity of 1ts cetegory, e. g,, semester and final, to be
of unsatisfactory length for the time sllowed.

Ié the exemination 1s too long for the time allowed,
the everage student might not finlsh, and a complete measure-

ment of what he could do would not be obtained. If the exe

i
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amination is too short for the time allowed, too many
gtudents may finish early and be a disturbance to those
8atill on the test unless they are given something else to
do or are sxcused., The examination should be long enough
thet ihﬁ averare student will be kept busy on 1t throughs
cut the test period, but that he wlllfinleh 1t on time.

A test may be long enough for the time allowed, but
may s8till be too short because of inadequacy of 1ltem samp-
1ing or may be too easy. A long test wlith moderate 4iffi-
culty end edequacy of sampling of items is most desirable
from the standpoint of validity end relishbility. HMore time
should be allowed for such & teat if necessary.

A1) nineteen semester and final tests and all seven-
teen six weeka' tests were objective in form., A mathematics
test generally does not lack in objectivity. The real probe
lem is whether the scoring procedure of the teacher 1s ob-
Jective or not,

A point of reliability of lesser importance than the
others is the administrabllity of a test., Seventeen out of
nineteen semester and final tests were considered admini-
strable by the writer, Sixteen out of seventeen six weeks'
tests wers satlisfactory on this score. The administrability
of a test denends on the clarity of the directions to the
student, the form in which the test is presented, the con-
dition of the form on which the test is presented, and on
the amount of indsependent work during & test by the student.

Most of the tests in the survey are on mimeographed sheets
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and are readable, The test would not proceed in an orderly

manner if the students did not work independently.



CHAPTER V
SUMMARY

A. A SUMMARY OF THE PREPARATION, PRESENTATION, AND
EVALUATION PRCCEDURES OF TEACHER-MADE TESTS
AS PRESENTED IN CHAPTER IIT
It has bsen estimated that the approximately

700,000 teachers from the elamentary school to the college
level spend ?orty~two mlllion hours of time annually in
preparing and scoring tests and in analyzing and interprew
ting the results% This is based on three nours per test
and 20 tests per tescher, in testing. Thus, teachers
spend more than a week of school time annually in work

wlth tests,.

Preparation of Tests: Gensrally, elementary
algebra ﬁaachera glve six or elght major tests In a school
year., This might include two six weeks' tests end a finsal
per semester or three slx weeks' tests and a {inal esach
semester, Most teachers give from one to two minor teats
a week, Perhaps it would be more desirable to give more

quizzes then that each week.

1W111iam A, MeCall, Measurssent. {New York: The
Macmillan Company, 1939), p. 29.
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A vast mejority of the teachers informed their
students that & major test was coming. About half of the
teachers informed their students of coming minor tests.
Students ahould be informed of Infrequent tests such =s
the major examinations. However, it might be batter not to
announce frequent tests such as those minor. Students
might prepere thelr lessons better 1f they fesl a test
could oeccur,

A msa jority of the teachers selected thalr ma jor
test ltems frowm the basal textbooks used, A grsater rer-
centage o' Leachors selected minor test i1tems from the
basal textbooks then for those major. The student has
access to the hasal textbook. The teacher should not have
a problem here with the student memorizing answers 1f he
requirasvfram the student In a test the correct work also.

Most tezchers snend sn hour or more prevaring a
major test. Over half of the teachers snend fiftesn
minutes or less in the preparstion of a minor test. A
teacher may spend much time in preparing s test, select
a poor quallty of items, and thus have a noor test, Time
end consideration must be glven to item selection 1f the
examination 18 to bo rsliable and valld,

Administration of Tests: Around half of the

teachers allowed thelr students Tiftsen minutes or less to
tekte a minor test, A test should be long enough that the
average student can finish in the tlime allowed. A summary

of the length of major tests is taken up In the B section
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of this chapter.

The majority of teachers with more than one section
rave the same minor test to each section. A greater per-
eentaze of teachers with more than ons section gave the
same major test to each section. Teachers should at least
give di fferent minor tests to each of their sections.
Minor tests are shorter than major and easler for students
to communicate to each other concerning the nature of the |
material,

A vast majority of the teachers did not prepare
alternate major or minor tests for use within a classor
section, such that each alternately seated student would
be taking the seme test, More teachers attempted to solve
problems of Iindependent work by the assignment of alternate
seats durlng & test. The majority of teachers assigned
alternate seats during a major test, while about a third
pave alternate seats for a minor test. The assigmment of
alternate seats is more practical than the work of pre-~
paring alternate tests and should be Just as effectiva.

The use of mimeographed sheets 1s tihw favored form
for glving major tests, while the blackboard is favored for
the minor tests., The blackboard is easler to use than the
preparation of mimeographed sheets. However, the teachers!
writing on the blackboard should be readable and the
material presented in an orderly manner. Blackboard glare
should be prevented, The student has the test right before

him if he takes it from a mimeographed sheet. He can tend
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to the work wl thout looking up at the blackboard ever so
often. The material on the mimeographed sheet must also
be readable and presented in an orderly manner,

Most of the teachers did not feel that 1lndependert
work during a test presented a problem, The teachers took
three approaches toward ths problem of independent work,
that of being lenient, moderatse, or strict. The majority
of the teachers, who replied to this questionnaire item,
took a moderate approach. More teachers took a atrict
approach to the problem than alenient one, A teacher
should not be completely deaf to the problem, nor should
he become fanatiec over it to the point of conatantly
threatening and punishing upon which the student might lose
respect for suthority. A teacher should use wvarious
measures such as slternate seats or tests to handle the
problem without directly implying that he does not trust
the students,

The majority of teachers placed 1little to no
smphasis at all on the memorization of material in the
testing program, The understanding of the material is more
important than the rote memorization of the subject matter.
Some teachera did require that the quadratic formulsa be
memorized,

Evaluation of Tests: Practically all of the

teachers do not allow the students to correct their own
major test paspers. At least three-fourths of the teachers

do not allow students to correct their own minor test
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papers. Nearly all of the teachers do not allow students
to correct major test papers not thelr own. However, more
than a third of the teachers do permit students to correct
minor test papers not thelr own, A few more teachers would
sometimes let students correct minor test papsrs.not thelr
oWn .

A test does have 1instructional value when the
student is allowed to correct his own paper. However, the
student might tske unfair adventasge of such a situation.
The extra answer sheet on which the student duplicates his
answers was suggested in Chapter III, However, this plam
requires more class time to give and correct t he test.

The me jority of teachers counts each major test
twenty~five or thirty-three and one-third per cent toward
a student's flinal mark for a report period. The percentage
2ll minor tests count toward a student's finel mark for a
report pericd varled from less than ten per cent to as much
as seventy~-five per cent.

Perhaps the student's grade for a report period
should be based entirely on tests. Lee feels that the
teacher should not mark on daily work, whioch may not be the
pupilts own work, or on the recitation, where personslity,
appesrance, command of English, and behavior bear much

influence,? However, the dally work could be used az an

2
J. Murray Lee, A (uide to Measurement in Seconda
3§hools. (New York: ’D. Appleton~-Century Company, 1hC.,
» pp . 229“231 L]
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instructional device, The student could correct his own
dally work in class and see where he made his errors, No
marks should be taken on the dally work though. A quilszs
glven to the class would best supply the mark for the day.
If the dally work would nrovide the instructlional wvalues to
the student, the test would not be needed as an instruc-
tional device. The teacher can correct all the tests,
which would remain as & measurement devics,

Two elementary algebra problems were presented in
the questionnaire for the teachers to correct, The first
problem, a fractional equati-n to be worked, contained two
errors, The second problem, & statement problem, was in-
correctly set up. The resulting equation, however, was
worked correctly. The teachers tended to assign lower
marks to a problem incorresctly set up with the basle
equabi&n wrong but worked correctly than to & problem with
the basic equation already glven but worked out Incorrectly.
Less than half of the teachers assigned no credit at all to
the equation worked incorrectly, while more than half of
the teachers assignsd no cr;dit to the problem with the
equation incorrectly set up.

B, A SUMMARY OF THE VALIDITY AND RELIABILITY OF THE
TEACHER~-MADE TESTS PRESENTED IN CHAPTER IV

Valldlty: Six points of valldity were discussed in
Chapter IV in connection with these tests., Perhaps the most
important polnt taken up is the level of difficulty. Each
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test was pubt into one of thres categories of degrees of
difficulty - difficult, moderats, and easy. Orleans feels
that in the selectlon of test gquestlions, there should be a
comparatively small number of exceedingly easy or exceede-
ingly difficult quesations and an inereasingly larger number
of questions that approach averase or moderate diffieulty.s
Thus, those tests considerasad to be of moderate difficulty
by the writer are satisfactory on thls polnt according to
Table LXII. Tests too easy or too hard are unsatlsfactory
on this point. Orleans also states that a question is
valld statletically when an appreclably lsrger percentage
of the more competent puplls than of the less competent
should answer 1% correctly.4 Por this reason a test too
difficult may be more valld than a test too easy.

Nine out of nineteen semester and final tests were
considered by the writer to be of moderate difficulty and
thus, satisfactory on this point. Of the remaining ten
tests, seven were consldered to be too easy and three to be
too difficult. A teacher seems to be more prone toward
econstructing a semester or final test that 1s too easy than
that which is %00 hard, The fear of falllng too many pupils
may be a factor here. This factor mey also be a reason why

teachers allow partlal credit in thelr scoring procedurs.

3Jacob S. Orleans, Measurement in Education. (New
York: Thomas Nelson and Sons, 1967), D .

4L0c, cit,
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The plcture is reverssd somewhat in the case of the
alx weeks' tests. Thirteen out of seventeen examinations
in this category wers considered to he of moderate diffie-
culty by the writer, Two examinstions were considered to
be too easy and two considered too hard, A failure in a
8ix wecks' test does not necessarily fall the pupll for
the semester or yesr. Consecuently, the teecher feels
safer in setting more difficult examinations, as he does
not need to fell a large number of puplls for t he semester
or year on the basis of these tests., He may set an easler
semes ter or final exemination in order to sive the falling
pupll a chance to "redeem™ himself,

The point of second importsnce is probably the ore
ganization of memoriter learnings., Statement or verbal
problemsg c¢all upon the student to organize the elgebralc
material he has vpreviously lesrned. The algebre the student
has lesrned in the course will do him little rood if he
cennot effectively orpganize the material into practical
eapplications, Seven out of seventeon or less than half of
the six weeks' tests were satisfactory on this point,

Some temchers tend to shun the problems of appnlication bew
cause they feel that these problems are too difficult for
the average student to grasp. Nine cut of ninsteen semester
and final tests attempted the organization of memoriter
learnings satisfactorily.

A course in &l gebra should not predominate in too
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many "drill® problems to the sacrifice of problems of
anplicstion, A pupill should be taught how to orsanize his
meteriesl early in the course and should be given mare
problems of that type as he advances. Such nroblems would
not be so Aifficult as the »upll becomes more acqusinted
with them, Problems of smplication teach the pupil to
think in an orderly manner, instill more anpreclation In
the values of the course, and prevent the punil from bew
coming too mechanieel in his work,

&n examination should glve a eamprehensive‘measure
of the tynes of items presented, If the problems presented
on algebrale factoring, for examnle, called for varied
types of thinking and organlzation on the part of the
student, such problems would be comprehensive. A type of
test item may present only one problem and still be com-
prehensive because that problem recquires varlied types of
thinking. A type of test item may present meny problems
and not be comprshensive becauvse those problems are too
easy or too much of one kind., Comprehensiveness iz not
relstad to adequacy of sampling, & point of reliabllity.

Thirteen out of nineteen semsster and final tests
each presented a majority of comprohemsive types of items,
Fifteen out of ssventeen six weeksa' tests were satisfactory
on this point. The semester and final tests presented more
types of items than the six weeks' tests. The teacher might
give more attention to the types on a alx weeks' test than

to the greater number of types in a semester or final test.
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This s probably why a greater percentage of s8ix weeks'
tests are more comprehensive than semester and final tests.

Another important point of validity is social utility.
More tests were found to be lacking on this polnt than on
any other point of velidity. A test conteining local items
of interest, practical problems applleable in other flelds,
end 1tems pertaining to everyday living has social utility.
8ix out of nineteen semester and final tests were found to
be satisfamctory on this point. From the seventeen six weeks'
tests, only five had some social utility.

Perhaps this is a reason for the student's complaint
thet he sees no value in algebra. The coursze 1s "cut and
dried", and most students would only take it because it ism
required. A student will soon forget what he has learned
in a eourse holding little value as far as he 1Ls concerned.
More items containing social utility will help to instill
in the student more appreciation of the course and . ive
more meaning to the course in general.,

Another point of valldity, not as important as
those already discussed, is the proper limiting of the
types measured. A teacher may cram too many types of items
into & test and, probably a&s & result, not measure esach
type comprehensively or asmple esch type adequately. It
becomes less clear what a test does attempt to messure
when too many types of items are included. Most of the

tests, fifteen of the semester and final and sixteen of
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the slx weeks', were found to be satisfactory 1in this
respect,

The least important point of valldity taken up in
Chapter IV is probably the avoidance of lingulstic diffi-
culties. Tests containing many long and difficult words
that a teacher should mot expect a student to know or
tests containing many confusing negative statements are
those that would present linguistic difflculties. Tests
containing difficult words, such as multipliecand, subtra=-
hend and the like, do not present unnecéssary linguistic
diffioculties as the teacher has a legitimate right to ex~
pect students to know these words, providing he has taught
their meaning. None of the algebra tests were found to be
lacking in thils respect.

Reliability: The followling table gives s tabulation

of the =ix points of reliability, listed in order of im-

portance, discussed 1In the preceding chapter,
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TABLE LXIV

A RATIRG OF SIX POINTS OF RELIABILITY
A8 SATISFACTORY CR UNSATISFACTORY ON ALL THE TESTS

Polnts of Number of Bumber of

Relisbility Semester and Final Tests 31x Weeks' Tests
Satis- Unsatis- Satisg- Unsatis-
factory factory factory factory

Objective

scoring policy# 9 9 5 11

Usabllity of

tegt results 8 10 6 10

Adequacy of

sampling 3 16 8 9

Length of tast 6 13 6 11

Objectivity 19 - . 17 -

Administrability 17 2 16 1

#Two instructors did not make thelr scoring policy clear.
Thus, the total of semester snd finel tests and the total
of six weeks' tests 1s one short on this point. The usa-
bllity of test results could not be determined where the
scoring poliey was not made clear,



~137
C. A SUMMARY OF THE VARIABILITY OF THE PUPIL SCORES

Fourteen of the thirty-six algebra tests dlscussed
in the last chapter also hed the pupll scores. The followe
ing taebles glve the standard deviations of the pupll scores
and the nature of the instructor's scoring policy on each

test,

TABLE IXV

THE STANDARD DEVIATIONS AND INSTRUCTOR SCORING POLICY
OF SEMESTER AND FINAL TESTS

Test Number Standerd Deviation Scorlng Policy
274% 15.9 0bjective
32 10,2 Not clear
56 34.1 Subjective
62 14.5 Sub jective
83 19.9 8ub jsctive
64a 10.3 Ob jective
14.2
69 22,1 Sub jective

#Each test in the study was numbered,
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TABLE LXVI

THE STANDARD DEVIATIONS AND INSTRUCTOR SCORING POLICY
OF SIX WEEXS' TESTS

Test Number Standard Deviation Secoring Policy
5 11.0 Objective
12 13,6 Objective
18 19.2 Objective
24 22,6 Sub jective
19.0
41 20.3 Subjective
20,7
44 ‘ 21,5 Subjective
50 16,5 Subjective

Many of the sets of the pupll scores presented

would show variabllity by the formula
V=s8.D.( 1-1p)i

The standard deviations tend to be large and the scoring

policy of the instructors tends to be subjective. A sube
Jectlive scoring policy lessens the basic objectivity of the
test and consequently the relliability.
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APPENDIX A
EVALUATION IN ELEMENTARY ALGEBRA TESTING
This questionnaire pertains to the tests and measurements
program in elementary slgebra. Please answer sll the
questions briefly and return the queationnaire at your
earllest convaenlence in the enclosed self-addressed enve-

lope, Do not sign this questionnairs,

A. General Information

1. What 1s the enrollment of the high school in
which you teach?

2. How many sectlons of elementary algebra do

you teach?
3. How many students do you have in each sec~-
tion? s s
’ . s » *

4, How long 1s the c¢lasgs perlod for elementary
algebra?

5., How many years of teaching experlence do you
have?

6. How many years have you taught elementery
algebra in the system in which you are now
employed?

7. Plesse supply the following Information about
your basal textbook (or textbooks):

Author Title Publisher Copyright Date
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8. Is elementary algebra a graduation reguirement
as far as your high school la concerned?

9. Are any standardlzed prognostic elementary
algebra tests given to the students before
they take the course?

10. Are sny standsrdized elementary algebras tests
other than prognostie given to the
atudents?

a. If so, please name them and state the time
of the school year they are glven:

B. Preparstion of ma or tasts (such as those given
at the end of tﬁe ks or semester)

1., How many ma Jor elementary algebra tests do you
give your students in the course of a school
year?

2. Do you generally inform your students before
these tests that a teat is coming?

3., Do you generally select your test iltems from
the basal textbooks used?

4, How much tline on the average would you say it
takes you to make out such a test?

C. Preperation of your minor tests (such as dally
quizzes)

1. About how meny minor tests do you glve your
students in a typlical week?

2. Do you generally inform your students before
these tests that a test is coming?

3., Do you generally select your test items from
the basal textbooks used?

4, How much time on the average would you say it
takes you to make out such a test?
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D. Adminlstration of your tests

1. How much time do you generally allow your
students to take major tests?

Minor tests?

2., If you have more than one section, do you give
the same major test to each section?

Same minor test to each section?

3. Do you usually prepare alternate major tests, so
that only every other seated student will be
taking the same test?

Do you usually prepare altsrnate minor tests?

4, Please indicate by & check mark the form in
which you give your major tests:

On the blsckboard

By mimseographed sheets

By dictating the problens

By other methods (name)

Your minor testst

On the bdlackboard

By mimeographed sheets

Ry dietating the problems

By other methods {name)

5. If room permits, do you assign the students
alternate seats In the ziving of a major
tast? Minor test?

6. Does insuring independent work on the part of
your students dwing s test present a
problem?

7. How would you suggest such a problem be
handled?

8. How much emphasis do you place on memorization
of mwaterlal in your testing program?
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Es. Evaluestion procedures

1. Do you generally allow the students to correct
their own major test papers?
Minor tesi{ papers?

2+, Do you generally allow the students to correct
major test papers not their own?
Minor test papers not their own?

3. About how much in percentage does each major
test count towerd a student's final mark for
a report period {(six or nine weeks)?

4, About how much in percentage do ell minor
tests count towerd a student's finsl mark
for a report perliod?

F. The following problems are given for your appralsal,
Please grade them any way you wish., The highest
posslible score 1s 10 polnta,

1. The Problem

£ 2/ 43, efgv

y - 3 y 7 2 7" ~y -8

The Student's Work

Loweat common multiple =

y¥ -y -6=(y-3)y 72
7'2>(y~3);'(y;'3)(y-3)-2v 77
3'2"?-'6,‘3' -9:=2y2 £ 7
«y » 6 -9 =7

15: ’7 - y
- 22: - y
vz 22

Score you would assign (possible score
is 10 pointas)

Please explain why you marked the problem a&s you did:
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The Problem

The sum of two numbers 1s 200, The larger
divided by the smaller glives s partial
guotient of 3 and a remainder of 8, Find
each number,

The Student'!s Work

Let each number be x, 200 -« x
Lowest common multiple= x

RO - x _ 3 /8
x x x

200 - x

348

200 « 3 « Bzx

x = 189
200 - x= 11

Score you would assign (possible ascore
is 10 points)

Please explaln why you marked the problem as you
dids
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APPENDIX B

Montana State Unlversity
Missoula, Montana
May 6, 1953

High School
» Montana

Dear

I am conducting a survey in the fleld of tests and
measurements as they relate to the marking system used
in elementary algebra. Educators today are tending to
show more concern toward the study of this field,

Meny fectors tend to Influence the testling program
in the school today, such as the textbooks used, the
number of sectisns of students, the number of students
in a class or sectlon, the frequency of testing, the
preparation and merking of tests, and the weights given
to each test.

I have enclosed a queastionnalre for your appralsal
of varlous Tactors as they affect the testing program in
elementary algebra., I have attempted to keep the indi-
vidual items simple in form, most of them requiring only
a few words to answer, If any item can not be answered
in the space allotted, please do not hesitate to write on
the back of the questionnalre,

Your testing program in selementary algebra, no doubt,
includes major tests at regular intervals such as six
weeks tests and probably minor tests such as dailly quizzes.
I am making a study of the kinds of tests given by mathe-
metics teachers. To that end I would appreciate it if you
would enclose & copy of any major eiEheniapg»algoﬁFa“§e§f~
you have glven recently. Flease state what section of the
book the test covers, Along with thls, I would also
appreclate the scores on this test made by the puplls in
any elementary algebra sectliom or class you may teach.
Please designate each pupil only by letter or number,

I am sure that you, as sn educator, can see the in-
creasing importance of the field of tests and measure-
ments in the various areas of teaching., You do net need
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to give the neme of the system in which you are employed.
I would apnreciate your cooperation in this survey and
your return of this questionnalre as soon as your time
permits,

If you are interested in the resultas of this survey,
I will ve glad to furnish them at your request.

Youra sincerely,

Duane .. FPredricks

Approved: School of Education
Montana Stste University
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APPENDIX C

Montans State University
Miassoula, Montana
Hovember 25, 1953

High School

» Montana

Dear

I am conducting a survey in the field of tests and
measurementa as they relaste to the marking system used 1n
#lementary algebra. I sam sure that you, as an educator,
can see the increasing lmportance of the fleld of tests
and measursments in the various areas of teaching.

A questionnaire of this type was sent to the elemen-
tary algebra instructor at your school last spring. You
may not have personrlly received such a questionnalre at
that time, or your schedule of spring activities may not
have permitted you to reply.

Various factors tend to irnfluence the testing pro-
gram in the secondary schoel, such as the textbook in use,
the number of sections of students, the number of students
in a class or gsection, the frequency of testing, the prep-
aration and marking of tests, and the welghts glven to
each test,

A questlonnalre has teen enclosed for your appraisal
of various factors as they affect the testing program in
elementary algebra, The individusl 1tems are simple in
form, moat of them requiring only a few words to answer,

If any item cannot be answered in the space &allotted,
please do not hesltate to write on the back of thequestion~
naire.

Your program of testing in elementary algebra
probably includes major tests at regular intervals, such
as 8ix weeks tests, and probably minor teets, such as
dally quizzes., I am making s study of the kinds of tests
glven by mathematics teachers. To that end I would apprecl-
ate it if you would enclose a copy of eny major elementary
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algebra teat ng have given recently., Would you please
state what section of the bDook the test covers? Also,
if possible, I would appreclate the scores mede on this
test by the puplils in any elementary algebra section or
class you may teach, Please designate each pupil only
by letter or number.

I would appreciate your co-operstlion in this survey
and your return of this questionnaire as soon as your time
permits, If you are interested in the results of this
survey, I will be glad to furnlish them at your reguest.

Yours sincerely,

Duane L. Fredricks

Approved: School of Educatlon
Montana State University
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APPENDIX D

Montana State University
Miassoula, Montana
January 11, 1954

High School

s Montana

Deaar H

A few weeks ago you were sent a gquestionnalire per-~
taining to evaluation in elementary algebra instruction
and a letter of explanation. This questionnaire was en-
closed for your sppraisal of the various factors that
influence the testing program in elementary algebra.

I have attempted to keep the individusl items simple 1n
form, many of them requiring but one word to answer,

If it 18 feasible, I would appreciate it very much
if you would enclose a copy of any major elementary alge-
bra test you have glven recently together with the scores
made on this test by the puplls in any elementary algebra
section or class you may teach. Pleass designate each
pupll only by letter or number, Would you please state
what section of the book the test covers?

I realize that the semester ls drawlng to a close
and that you may be hard-pressed for time. However, your
cooperation would be of great help to me in my survey. If
you desire another copy of the questlonnaire, I will be
gled to send you one together with a stamped, self-
addressed envelope at your request. If you are Interested
in the results of this survey, I will be glad to furnish
them,

Yours sincerely,

Duane L. Predricks
School of Education
Montanea State University
Missoula, Montana

Approved: School of Educatlion
Montana State University
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APPERDIX E

Montana State Unlverslty
Missoula, Montara
June 18, 1954

Dear

Lo d

I have completed the survey in the fleld of tests
and measurements pertaining to the marking systems used
in elementary algedbra,

A few montheg ago you were sent a questionnaire to
which you replled and requested the results. The question-
nalre was divided into three main divisions ~ the pre-
paration, administration, and evaluation of elementary
algebra examinations. The results are presented to you
in the form of a summary., The teachers referred to in the
summary are the seventy who replied to the questionnalre
out of the original 100.

I sincerely apologlize 1f there has been considerable
delay 1in malling these results to you. A second survey
was necessary due to Incomplete returns on the first one.
This delayed the tabulation of the final results by
several months,

Your cooperation In this survey is greatly appreci-
ated. Without your help and that of the other teachers,
this study would not have been posasible.

Yours sincerely,

Duane L. Fredricks
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APPENDIX F

LIST OF MONTANA SECONDARY SCHOOLS COOPERATING IN THE SURVEY

First Class Third Class (econtinued)
Anaconda Big Fork
Billings Box Elder
Great Falls Buffalo
Helena Cascade
Circle
Second Class Clyde Park
Custer
Baker Dodson
Big Sendy Flaxville
Browning Plorence
Chotesu - Fragzer
Columbuse Hingham
Corvallis Ismay
Cut Bank Joplin
Ennis Judith Gap
Forsyth Lavina
Froid Lima
Fromberg Manhattan
Glasgow Melstone
Hamilton HMusselshell
Harlem Peerless
Havre Power
Hysham Roberts
Libby Roy
HMalta Ryegate
Plains Shepherd
Polson Stanford
Roundup Sheridan
Shelby Superior
Stevensville Wilsall
Sunburst
Thompson Falls County High Schools
Three Forks
Victor Flathead
Whitehall Missoula
Worden Park
Powell
Third Class
Alberton
Antelope

Belfry
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APPENDIX G

AN ALGEBRA SEMESTER EXAMINATION
CONSIDERED TO BE "EXCELLENT" BY THE WRITER

ALGEERRA
1ST SEMESTER EXAMINATION

NAME DATE
Answer
l. 1. Given A=2, b=3, c¢=5, d=1, e=0, and =6,
Find the following:
abe - 4f , def
af b "o
2
2, 18.4~=3,2.,5 T 15 # 5,3,
3. (a)
(v)
3. B8olve for X:
4, a., 12X = 72 b. 1/2 X = 4
Sa
Ge
4, Solve for X and checlk? 5. Adad:
BXATX#6X = 72 #16
7.(a) «15
#12
—_— (¥)
€. Adds

B8.(a)

"5’6’ ""10’ 2,4’ *10, "'8’ *3’*5, "’72
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(b) 7. Subtract!
84 841 bg "5,25

9, {a) 9. (a) 24+ (-6)=

(v)

10. 10, Add and check:
BX#TY # 32 £ 8 X=2
2X-9Y <42 -10 Y= 3
2XAEY = 2 =2 Z=4

1.

12.(a)

(v)
12, Multiply:s

IS

14,

13, Solve for X:
-6 (3=X)= 30

15.(a)

(v)

A —

{a) 4a%be# 8abo?
164 (8.)

(b)

17.(a)

15, (a) X7 xf5by X 42

18, PFind the factorst

8. Multiply:

- 3 ("4) ("8)‘-‘
be 35 (=2)=
(b) (~16)3(~8)=

1l. Simplify:
2a~3a=(2a~b)#3b=asbz

(b) (4a%f 6a=7)(a-ay 5)

14, Divide:
2X2-7xY#3Y2 by X-3Y

(b) 10 a%25a% - 45a2

16. Write the products:
() (4H+#5K) (4H-BK)

(b) (.38%-.402)(.3a% .4b%)
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(b)
17. Find the factors:
(a) X%r6X#9 (b) X2s2x - 15

18, 18, Pind the factor: 19, PFactor, being sure

2 to obtaln prime

2m°n - 19m*n+24mn factorst

19. 20. Same as 19 32m? - 162 a%pt
9X % 42X # 49

20, 21. 6% interest on a

sum of money is §720.
Find the sum,

2.

22, 22, If 5 is subtrected from two times a
number, the result is 59. Find the number,

23, 23, The value of 72 coins is $5.90. The
¢oins are dimes and nickels. How many are
there of each?

24,
24, Fourteen years ago John was twlce as old
g8 his sister and now the sum of thelr ages
1s 40 years., What 1s the age of each?

25,
25, A man walks 9 miles, then travels a cer-
taln dlstance by automoblle, mmd twice as far
by train. If the whole trip is 108 miles,
how far does he go by automobile? How far by
train?

26,

27.{a)

(v)

26, The sum of three numbers 1is 8l1l. The
second number is twice the first, and the
third 1s 6 more than the second. Find the
number.,
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27. (a) At what rate of interest must $8000
be invested to produce an annual income that
will pay the rent at $40 a month?

(b) How much must a man lnvest at 34, 1if
he already has $12,000 invested st 7%, to zive
him a totsl annual income of 8% of his total
amount invested?

28,.(a) FPind each man's share of the profits of a
business if A receives twlce as much as B, and
B recelives twice as much as ¢ and the profits
for the year sare $35,000.

(b)

D e ——

(c)

(b) The width of & fisld 1s to its length as 1
is to 6., If its perimeter is 140 rods, what
is the length? (¢) The width?

290 '

—;

29, The number of dollars Frank earned in
the summer vacatlion was 30 less than three
times the number which Fred earned, Both toe
gether earned $130, How much dld each earn?

30. A square has the ssme area as a rectangle
whose length 1s 8 fest more than a side of ths
square and whose width 18 4 feet less., Find
the side of the square.
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APPENDIX H
AN ALGEBRA SIX WEEKS' TEST
CONSIDERED TO BE "EXCELLENT" BY THE WRITER

ALGEBRA 8IX WEFKS TEST JANUARY 13, 1954
Divide:
2
1. 12x ) , 2, B8a 43
o | a

3. 24a%b2 7 6ab® # 30a°b 4. =60m°n° g 36m°n®- 6mn
- 3adb -Bmn

Long Division:

5. n® - 7 - 8 6. 20 - 7x - 6x°
n f 1 4 - 3x

7. 9x° 4 25
75

Solve following equations:
8. baﬁ

——

@

9. 2w £ 13=7

“

10, 5x=21 - 2x

11. 3(8x ~ 2)= 3(4 ¥ 2x)

8olve for last letter of alphabet:
12, y ~ a=2b

130 ax-= "20

Solve?

140 b"b=§.
4 8°8

15, x~-x.24
7 T 77



16,

17.

18,

19.

20.

21.

2z2.

«158«

The length of a playground exceeds twice 1ts width
by 25 feet, snd 650 feet of fencing are needed to
enclose it. FPind 1ts dimensions.

Bill Jones wented Selly Smith's telephone number. To
tease him, Sally sald that ninety added to her age
equalled six times her telephone number minus 6060,
Bill knew that Sally was 18 yesars old, but he didn't
know enough algebra to call her. Find Sally's tele-
phone number.,

Let m represent 14. How can you represent the numbers
15, 16, and 17 in terms of m?

The sum of two consecutive numbers is 57. Flnd the
numbars,

One angle of a triangle 1s twice as large as another.
The third angle contains 5 degrees more than the
larger of the two., Find sach angle.

The length of a certain rectangle is 3 inches greater
than the side of a given square., The width of the
rectangle 12 1 inch less than the side of the square,
The area of the rectangle 1s 31 square inches greater
than the area of the square. Find the number of
inches in the slde of the saquare,

A westbound traln leaves the Union Station traveling
55 miles an hour. At the ssme time, an eastbound
locsl departs at 35 miles an hour., In how many
hours will the trains be 270 miles apart?
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APPENDIX I

AN ALGEBRA SEMESTER TEST
CONSIDERED TO BE "cOOD™ BY THE WRITER

ALGEBRA I
FIRST SEMESTER TEST
NAME
Add the following:
1) -4 2)3 3) -5 4) 0 5) -3 &) 8 7) =6
5 -3 -1 -8 -1 -8 s
8) 4 9)9 10)-5 11) 3x 2y - 42 12) 5x§ -2x 41
-1 8 -6 8x - 7 f 6z f 4x - 3
13) Ba-4b # 3c 14) 2.6x° .y 18) -30y5 16) 13 17) 1.75e*
9as5b = 7c .0x2y 20y -3 2,250
18) -2.73x2  19) 3a £ 3b # 3c 20) 3.8xy 21) Tx # 5y - 7
~4.27x0 ~-28 = zb - 2¢ 4.6xy -2x = 7y 7
‘ wgx = 2y -~ 4
2x - Ty o 2
22) 4a # 3b =~ 5¢ 23) 4x2 - 2x 4 3 24) -2ixyz
88 = 8h -~ B¢ ~5x§ y 7= -9 745xy%
- 6 4 9 -54Xy3
! 75 Xye
25) 2x 4 3y
n@Xu?}’
~9x # 6y
Subtract the following?
1) 3x 2) 3x 3) -3x 4) ;5x 5) 13a 8) 16xy
-3x 3x =3x -_48 i8xy
7) 21s 8) 2. 73u§b§ 9) - 10) 4752  11) -3215
~138 -6.92a%n3 -525x° #4117
12) -819x 13) 6x - 9y # 10z 14) 4x2 - éxy y y2
-413x ufw{m Bx= Zf
16) 13x - 14y 16) 8x -« 7y # Bz 17) 16af 13b - ldo

-9x f 4y - 8%

- Tx 7.18y

=178« 12b £ _8e
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18) &2 - 28 1 19) 14x - 17y 20) 4a - 4b - 4o

2a f 6a - 6 - 9x £ 3y -28 ¢4 2b # 2¢

21) From 9x2 - 4x - 3 subtract 3x2 7 4x - 2.
22) From a = b # ¢ subtract 2a - 2b ¢ 2e.

23) Subtract 8x « 7y - 6z from 3x - 2y - 3.
24) Subtract 13x ~ 19y f z from 4x ¥ 3y - 6z.
25) Subtract 8a -~ 1 from 8a - 1.

Multiply the following:
1) -4 2) 4 3) -4 4) 4 B) =5Z 8) =17a

.::”. -5_, ““5 'é - ~§;~ 4

7) 12 8) -15 9) - 10) -5 1) -1
13 -16 3% -3

12) 3ed, 13) 3z, 14) x° 15) x“‘1 16) 4(4af3b-5c)
~}od? -42° = x" g

17) 6(2x - 3x « 8) 18) 3(x-3y) 19) b5x{a=-4)

20) -3(2x-3yf4z) 21) 7T(x°y-y) 22) x f2byx 41

23) x° Jex 43 24) x2 fex g1 25) x° o y2
A VR VT R

Divide the following:

1) «3by~-1 2) «3byl 3) 3by~-1 4) 3bvyl

5) 16by -3 6) =-15by2 7) 3tbyi 8) -10by1l

9) =10by -2 10) -34 by - 4 11) x8 by x*

12) x* by 22 13) Be®b by 2a 14) -10x%y by -2x° ¥

15) oxyz® by 9xz® 16) 100®n by 5mn  17) 12m%n? by-2mn®
18) .9nk? by .3nk® 19) EX by E7 20) xy # x3 by x

21) B% -38% vy B 22) Ix® J dx vy Ax

23) xp3) X2 710X F 21  24) x-8) Xt -1ix 7 24
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a # v &S 7 %ab F It

Solve the following equations:

1)
5)

9)
13)
18)
20)
23)
26)
29)

33)
36)
39)
42)
45)
48)

50)

5x=10 2) 2x=8 3) 3x F 2x y 4x=45 4) 3x=9

ol H

5x # 7x f 6x=72 6) x_5 7) %gao 8) 90=
4 ;

=% 10) x #5=10 11) x #12:15 12) x # 25:=50
x 7 7x=12% 14) x f =93 15) x-15:25
x-40= 60 17) x-9=50 18) x-12=2 19) x-}=10
x-2.5= 12,5 21) 5x § 4=34 22) 6x ¥ 9=45

2x £ 3:=19 24) 3x - 4=6 25) 2.5x-6=19

4x = 5228 27) 108:=7x - 28) 7Tx - 12=9

10x= 35 30) 24x=16 31) 2.5x=50 32) .14

Al

5x f 3x 4 4x=36  34) zx/'.&%x:w 35) x # 8.3=19.6

ix f3=20 37) %C,:%/.Sn 38) Tx f 2x=10 4 9

Bx=x = 12 40) 5=2x=7 41) 32 f 4x=8

«9x = 3x - 36 43) 20=-3x f 26 44) =9x=3x ¥ 36

6x = 1=3x 47 46) y - 6=5y - 18 47) 16 - 8= 3x -1

-4 f x= «Bxyf 32 49) 27x £ 15 4 12x F B3 - Tx =15 4 6x
- 11 4 12x

11 x f 13x = 4x =5=6x ¥ 7 f 13x «5



NAME

1.

3.
4,
5.

e
8.
9.
10,
1l.
12,
13,

14.

15.
16,
17.

62«
APPENDIX J

AN ALGEBRA SIX WEEXKS' TEST
CONSIDERED TO BE "G0ODY RY THE WRITER

Oct. 81

l1st, 6 weeks

Write the formula for the perimeter of a rec-
tangle,

Indicate the sum of six and three.

Indicate ten less than y.

What are the factors of 147

Wha% is the name given to the 4 in the expreesion
4y=?

What does a+-b mean?

Find the value of 8y if y equals 5,

Write 4y5 wlthout using the exponent,

¥Find the value of 282 if a squals five,

Is 4a # 5b a monomial, binomiel or trinomial?
Combine like terms in 4a # 10b - a - 2b,
Simplify 82 4 8.

Evaluste x2 f yz - 10 when x squals 6 and y equals
S

’Find the number of inches in k feet.

Solve for x: 7x f 2x= 54,
Solve for y: 7 / %y = 4.
One number is five times as lsrre as another, Their

sum 1s 3222, PFind the numbers. (Show your equation
and work in the space just below,)
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18, What 12 the cost of seven pencils at 7y cents each?

19. How much do ¥y sacks of spuds welgh 1f each sack
weighs 20 pounds?

20, A rectangle 1s five times me long as 1t is wide,
and 1ts perimeter ls 246 feet., What ars 1ts lengti
and width? Show your equation and work.

21. How many terms are there in the expression:
a = 4b f 6c - 27

22, Write 4yyy using sn exponent,

23, Whag 1s the coefficient of x in the expreasion
7x< - 5%

24, If x equals 12 and y equals %, find the valus of
I"leyc

25, Whigh arealike terms in_the expreaion
4x* - 4x° £10 xy - 10x%?___

26, In the formula r =3x - 2, what does r equal when
X aquals 47

27. How much 18 « 6 plus & « 77

28, If you add # @ and a « 3 what is the result?_
29, If you add @ ¥ 3 and & ~ 8 what i3 the sum?

30, Find the sum of the signed numbers -5 / 4 ~ 8 # 2,

31. Simplify: a £ 3x f 6a - 9x.

32, Find the value of 22¢2 if a equels 3 and ¢ equeals
4,

33, How would you represent five more than twice a certain
number?
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APPENDIX K
AN ALGEBRA SEMESTER EXAMINATION
CONSIDERED T0O BE "PAIR™ BY THE WRITER
ALGEBRA SEMESTER
I. Solve for 2 unknownsa:
(1) 4a # 3b=-1 (2) r ~ 68==10 (3) 4x f y=5
Ba £ b= 7 2r -« 78 = -15 2x / 4y=13

II. The number of two digits, the tens diglt is 7 more
than the units digit. The sum of the digits is
11. What iz the number?
t= tens diglt.
u=units digit,

III. Factoré 2
(1) 5x¢ - sy (2) ax® «~ Bax £ 92 (3) 5r2f 10r - 15

IV. Solve equation by factoring:
(1) x° = 9x 200  (2) 4m° / 5m -~ 6:=0

V. Reduce to lowest terms:

(L) x.x {(2) 2m ~ 2n . 4m ~ 4n
Ty T 5 “T10
(3) x° = y2 . 2x ;

Vi. Solve equation:

(1)%/5,544 (2)%:5-%:2

(3)1__%_{‘3_,1 1.y =3

VII. 8olve for X:
(1) 5x=m (2) ax=b = (3) ax « b=0
(4)
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VIII, Factor snd solve for X:
(1) B gsxyg6=0 (2) y/y-6:0
(3) 6x%=3 - 7x

IX. Tseke the square root:

(1) V73.4 (2) Y55.0000 (3) Y69.5800

X. Reduce radicals:

(1) Yizs (2) Yoo (3) fg‘ mfg

(5) \g

Square root V2 =1.41 Y3 :1.73 V5:2.25 Y6 :=2,44
(6) 8-275 (7) 11 f 43 (8) g-%fg

(9) 2 -3 {10) 5 ~Y6
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APPENDIX L
AN ALGEBRA SIX WEEKS' CUIZ
CONSIDERED TO FE "FAIR" BY THE WRITFR
To p. 48-Wilne ALGEBRA OUIZ

Name

You must solve numbers 3, 10, 12 if sble. Choose any other
seven to make & total of 10, Show all work neatly on sep-
arate paper, with correct set-ups and substitutions, etec.
This separate paper must be handed in with this test, so do
your scratch work on scratch paper., Write the correct
enswers on the blanks provided for them on t his paper. Be
sure to copy accurately.

l. The earnings of a factory tripled each year for three
years. The earnings for the third year alone were
10,800 dollars. How much were the earmings for the
PIRST and SECOND years?

Earnings FIRST year SECOND year

2, John had 15¢ less than James, James hed 25¢ less
then Henry., But Henry had twlce as much as James.
How much had esach?
John had ; James had ____; and Henry had .

3, It A=0, B=3; C=5; D=4; and E=6; find the
value of:

[2 - aB(D® -~ ¢ £ e £ E:2(3 - 24)2 Ans.
Show work heret

4, Add: 5A - 6(B £ ¢ {f 7, 5{B £ C) - 8A -4, BA - 9(B # C)
- 9, 34 4 2 - 5(B Angwer is

5, Add: 7(X /'r «1), 2B(X A Y - 1), -5(X AY « 1),
SB(X £ Y = 1). Answer is

8, A man earned daily for 8 days four times a3 much as
he pald for his board each day, Besides the 8 days
that he worked, he was 1ldle three days., If he had
$52.50 left after receiving his wages and paying his
board bill, how much did he receive per day, and what
was hia board per day?
His daily wapges were 3 his daily board was
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3,2

22 _ a3
7. f{a) Subtract 14X = 8XYY =« 4XY from 8X Y # 10XY.

8.

.

10.

11.

Answer 1s

(b) From OX - 14ABY £ 74°B% subtract 9X - 14ABY #
154°B2,
Answer is

Simplify by removing parenthesis: (Show work on
separate sheet,.) —
B34 - (24 # 1) £ [A = 3 = (3=4=A)] . Answer is

Find the velue of X whent 7X - 36 = 10X # 12 =80 -
33X £ 46, X= .

Three boys had together 85¢, James had 16¢ more than
John, and Henry had 25¢ more than James, How much
had sach?

John's = 3 James = ; Henry's=

(a) Multiply A% / B - 2C vy A% - B - C.
Answer is

(b) Multiply X& - 1) - x%¥P 2 yb-l gy x1 =& _yl = b,
Answer is

Multiply: Xx~2¢ P A2 _yp - 2cy2/p 30 sypfe

- 3¢ by x2c Fr. Y 3¢ - 4 « p, (Can be worked rizht
here « ans. below, )
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APPENDIX M

AN ALGEBRA SEMESTER EXAMINATION
CONSIDERED TO BE "POOR™ BY THE WRITER

SEMESTER EXAMINATION

Do mot write on this test, Use your own paper.

1,

2,

3.

4,

5.

7

Tell whether each of the followinz is & monomiel, a
binomial, or a trinomial:

(a) X (b) 5X (e) 7XY f£¥®

Write the following using exponents:

(a) XXX {(b) MMM {c) 6YYY (¢) ccep
(¢) 3AAAA  (f) 4hh - Shhh

One number 1s 5 times as large as another, and thelr
sum 18 324, What are the two numbers?

A certaln number plus 9 times itsell equals 80,
What 1s the number?

The perimeter of & trisngle is 210 in, Find the
lengths of its sides if the 3rd side 1s 1% times
as long as each of the others,

Find 4 consecutive integers whose sum is 206.

The sum of 4 consecutive odd integers is 256, What
are the integers?

Problems 8 thru 12¢ Add:

Be

11.
12.

5X2 9. ex;Aex 46 10, ¥ £1°
5x2 -5X2 £ X -1 Y -1
X2 - 2x £1




Problems 13 thru 17: Subtract:

‘ 2 2 2 2
13 e 53( 14 - 5X. 15 . *5X 16 [ -5}(
5%2 -5%2 5% 2 -5X2
17. xg -5XY £ Y
-X* - 2XY £ Y
Problems 18 thru 21: Multiply:
18, 5x3 # 3x2 - X -2 19, MW £ wN® £ ¥°
=X 2 My
20, x%.x%= 21, x® . x7 . x2:=
Problems 22 thru 27: Divide if possible:
g2, x° _ 23, 210%. 24, 4C .  25. X §Y=
b ~3C B¢ 3
26. %% £ XX 27. 24X - 127 _
- M;Em‘
Problems 28 thru 31: Remove perentheses and simplify:
28, S8 AHAL7) = 20, M A 3(M £ W)=

Z0s BX = (X «5) - 3= 3L, 4Y £ 2(Y-3) «2(Y¥=3) £ 1=



APPENDIX N
AN ALGEBRA SIX WEEEKS' TEST
CONSIDERED TO RE "POOR"™ RY THE WRITER
ALGEBRA 1

2nd 8ix Weeks
2nd Semes ter

This test covered: two unknowns and special products
and factoring.

l. 82 x~-3=5 gare simultaneous, inconsistent, dependent
6x « 3y=24 gguations.

2. B8olve for x and y:!
5x - 9y = 37
x= V£65
Multiply the followlng:
3. x2 (x5 « ax # b)
4. (2n - 3) (n - 6)
FPactor the followlng into prime factors:
5. xB £ 2xy # y2
5. x% £ 5x £ 4
7. mwd £ m2 £ 12m
4. xt - B1
9, 6x° « 5x - 6
10, 3x° « 3x
Solve for the literal number:
11. (8 #12) (8 - 4)=382 4 16
12, (x/£2) (2% =1) = (x =3) (x #5)=11 f x°
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13, A candy maker mixed a grade of candy mede to sell at
45¢ a pound with another grade made to sell at 85¢
& pound to make a mixed candy to sell at 67/ a
pound. How many pounds of each grade should he use
to make 100 pounds of the mixed grade?

14, The sum of two numbers is 30, If 3 times the larger

number is subtracted from fourt imes the smaller, tle
result 1s 1. Find the numbers

Any 10 of the 14 were done.
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