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' @ manner as to make them more difficult to the pupils. He has

; problems are worded in different forms., The facts are presented

; i
~ in the same manner, but the pupll 1s directed to find the answer

not the way in which a verbal arithmetic problem is stated has

any bearing on the response. E
i ;

. in different ways. The most commonly used way is through a

CHAPTER I
PURPOSE OF THE STUDY

The purpose of this study is to try to discover whether or;

Source of the study.~- It has been the feeling of the

writer that some word problems in arithmetic are astated in such’

|
!

found in his teaching that the pupil will have more success when

the original problem is reworded.

The writer has also noticed that instructional materials

differ in the use of word problem statements., That is, verbal

question,

Mary has 2 dolls, and Jane has 3 dolls,
How many dolls do they have together?

Another method of directing the pupll to find the answer
is through a command,

Mary has 2 dolls, and Jane has 3 dolls,
Find how many dolls they have together,

A third method of directling the pupil to find the answer

. is through an incomplete statement. |

1



Mary has 2 dolls, and Jane has 3 dolls,
Together they have deolls,

If these three forms of word problems could be incorporated
in a testing instrument, and if a significant difference could
‘be demonstrated by objJjective data, there might well be implica-
tions for instructional meterials and practices in arithmetic,

Justification of the study.-- Although this research can

be regarded as only a pilot study due to its limited samples, 1t
vis hoped that 1t will supply material for further studies,

Tenney X conducted a preliminary investigation along these
same lines 1n which she used two forms of word problems; however,
:it was not inclusive enough to constitute an answer to the g
problem of this thesis., Perhaps with the data obtained from heri
study, and that from this study, more adequate investigations ;
can be made in the future.

rravers Zhas stated in connection with verba] srithmetic '
Eproblems of the completion type that the "..,. form of the
fresponae is the same regardless of the method of presentation
used., Each question could be converted into an incomplete
statement," This statement not only was the cue for the form of

ﬁthe instrument used in this study, but alsoc aids to Justify the |
study itself,

T/Rosemond H. Tenney, The Relative Merits of Two Ways of Statingf

erbal Arithmetic Problems at the Third-Grade Level, (Boston
University, School of Education, 1950). Unpublished Master's
‘Thesis.

'2/Robert M. W. Travers, How to Make Achievement Tests, New York,
The Odyssey Press, 1950, p. &7.




Scope of the study.-- This test 1s constructed in such a

way that it will measure the child's response to equated verbal
arithmetic problems in three different forms, Thirty-six prob-
lems have been used. Each process -- additlion, subtraction,
- multiplication, and division -- is represented in nine word
problems, Each of the three forms of the test has twelve
examples with three each of the four processes,

Techniques employed in this study included construction of
test items, the administration of the test to all the fourth-
. grade pupils (193) in Hingham, Massachusetts iIn May, and finally,
an analysis of the test in relation to intelligence and the
three forms of the testing instrument.



CHAPTER II
REVIEW OF THE LITERATURE AND RESEARCH

Investigators have attempted with varying degrees of success
to find some relationship between an isolated factor or group of
related factors and problem difficulty. This report of some of |
‘the research gives an idea of the variety of relationships
~studied.

The research 1is reported under the following headings:
‘method of solution and reasoning; related factors of intelli-
gence, reeding and vocabulary, and computational skill in
arithmetic; familiarity of setting; and miscellaneous factors.

Method of solution and reasoning.-- Some investigators have

been interested in trying to tie up success in word problems
with spggific methods of approach to a problem,

Three methods ofvteaching srithmetic problems in the fourth
and seventh grades were compared by Hanna.l/ The "Dependencies"
method taught the children to see that each factor in the probe !
lem depended upon other factors, and through the analysis of
these dependent factors, the pupil could discover what is to be

found and how to solve the problem, The "Conventional-Formula®"

%ZFaﬁi R. Hanna, "Methods of Arithmetic Problem Solving,"
thematics Teacher, (volume 23:pp. 442-450,) November, 1930,




 method was the analysis of (1) what is asked for, (2) what is .
given, (3) how should these facts be used to secure the answer,
and (4) what is the answer, The "Individual" method allowed
the puplls whatever method of solution they wanted to use to
:solve the problem., He found that the fourth grade showed best
iresults in this order: (1) Dependencies, (2) Individual, and
(3) Conventional, The seventh grade order was: (1) Individual,
(2) Dependencies, and (3) Conventional. Hanna concluded that
the "Conventional-Formula" method produced the least mean gain,
‘and that the other two methods produced little difference,
v A later study by Burch : indicated that children are not
‘helped by the use of an adult pattern of logic made up of five :
or six steps, and that some children are actually hindered by 1t;
Another oi7parison of three instructional methods was stud-f
;ied by Thiele.z (1) "Association Method" -- when a child got
iinto difficulty, he was to consult "type" or "model" solutions
iand correct his own problem with the least amount of asslstance.
(2) "Analysis Method" -- the child was ﬁo ask the questions, |
‘"What is given?", "What 1s to be found?", and "What is the
correct solution?" (3) "Vocabulary Method" -- the child was to

select the words needed to make sensible problems out of the

I/Robert L. Burch, An Evaluation of Analytic Testing in Arith-
metic Problem Solving., Doctor's Dissertation, Durham, N. G.,
Puke University, I94§.

2/C. Louis Thiele, Comparison of Three Instructional Methods

'Tn Problem-Solving, (In American educational research assocla-
‘tIlon., Research on the foundations of American education; :
Official report, 1939. pp. 11-15,)




i "conventional® as compared with "imaginative" problems, Seven
~classes (213 children) spent three class periods a week on imagJ
~inative problems, solving them in any way they wished, while

Wthe same number of classes (214 children) spent their time

i or not children would follow any actual procedure in solving

facts stated, The results of the study revealed that the "Asso«

ciastion Method" was the superior method by "reliable differ-

ences', Thiele concludes that when left to their own devices, f

rand when given plenty of experience with arithmetic problems,

.children will have more success,. |
Problem-solving was investigated in a different way by

1
'Bramhall, who was interested in the comparative merits of

i
|
I
|

~entirely on conventional problems, Bramhall could find no
difference in the results of exclusive tralning with elther [
kind, his measurements being made after ten weeks with several
-different standard tests, i

Monroe g/concocted four sets of tests which could compare f

the "responses of pupils to certain types of statements of the

. same problem." The purpose of these tests was to find whether é

|

i arithmetic problems., His accounting shows that a large percentﬁ

- age of seventh grade pupils do not reason in the process of

i metic Problems," Journal of Experimental Education, volume 8,

|
|

Edwin W. Bramhall, "Experimental Study of Two Types of Arith-

pp. 36-38, September 1933.

2/Walter S. Monroe, "How Pupils Solve Problems in Arithmetic”,
" Elementary School Journal, volume 29, pp. 644=-645; May 1929,




vgsolving verbal pfoblems In arithmetic. Many of the children”
resorted to almost random calculation, rather than follow any
plan., The responses indicated by those who had success with

the problems seem to be determined largely by habit,

| John l/;bserved intermediate grade pupils of two different
: schools while they solved two-step arithmetic problems to dis-

| cover the types of errors they make and then tabulated them, The
analyslis showed that errors in the fundamentals, reading, and
miscellaneous occurred in that descending order. The use of the
- wrong process was the most prevalent error in reasoning recorded.,
Related factors: intelligence, reading, vocabulary, and

2
computational skill in arithmetic,.-- Johnson tried to name some

of the "intellectual factors" which were more closely related to
the ability to solve verbal arithmetic problems. At the eighthe
grade level he discovered that the greatest correlation existed
between general vocabulary and problem solving. Second in line

- was reasonlng., Johnson also discovered that when problem scales
. without numbers were used in place of the regular problem scales,
. the sequence was reversed -- reasoning was higher than general

- vocabulary.

3
Engelhart reported his study of the relastive factors of

T/Tenore John, "Difficulties in Solving Problems in Arithmetic,"
lementary School Journal, volume 31: pp. 202-215, Nov, 1930,

%/Harry C. Johnson, "The Effect of Instruction in Mathematical
ocabulary Upon Problem Solving in Arithmetic," Journal of Edu-
cational Research, volume 38: 97-110, October 1944,

3/May; D. Engelhart, "Relative Contribution of Certain Factors
0 Individusl Differences in Arithmetical Problem Solving

Ability," Journal of Experimental Education, volume 1: pp. 19~
27, September 1932,




intelligence, computation ability, and reesding ability to the
;difficulty of solving arithmetic word problems., His evidence
indicated that both intelligence and computation ability were
;contributing factors, and suggests that more instruction and
;drill in computation be provided.

: Hansen l/worked with sixth-grade pupils to find whether or
%hot certain abilities could be linked with success in arithmetic:
&ord problems., He found that the group which had superior :
gnchievement in solving verbal arithmetic problems had also ex-
zéelled in certain arithmetical factors, mental factors, and

reading factors. The arithmetical factors were: fundamental

operations, estimating answers to examples, ability to solve
problems, thinking abstractly with numbers, estimating answers
to problems, problem analysis, number series, quantitative re-

lationships (soclal), finding key to a problem, and arithmetic

vocabulary. The mental factors were: general reasoning ability,‘
noting differences, noting likenesses, non-language factors, |
analogies, delayed memory span, immediate memory span, menmory,
spaclal imagery, spaclal relationships, and inference. The

reading factors were: general language ability, reading graphs,

.charts and tables, and general vocabulary, —/
2
Once again reference must be made to John's observations

pointing out that, of the categories listed in the study, read-
;75ari W. Hansen, "Factors Assoclated with Successful Achieve-

ment in Problem Solving in Sixth Grade Arithmetic", Journal of
Educational Research, volume 38: pp. 111-118, October 1944,

2/Jonn, loc, cit.

0 P R M



Eing ranked third highest in number of errors. The reading
§errors in order of their incidence were (1) re-reading the !

_problem, (2) vocsbulary difficulties, (3) not comprehending the :

' situation, (4) word, or phrase errors, or omissions, (5) mis-
}takes in reading the answers, and (6) errors because of the use

{of_the parenthesis. |
! 1 !
| Treacy carried out this idea further and found that gen- |

|
“eral reading level does not significantly relate to success in
tarithmetic problem solving. He did, however, find that certain

|
' specific reading skills do act as factors on the success. The

‘118t included: quantitative relationships, vocabulary in con-
ﬁtext, vocabulary =- isolated words, arithmetic vocabulary,

f
' perception of relationships, integration of dispersed ideas,
| i
pdrawing inferences from content, and retention of clearly stated

ﬁdetails. ;
g Stevens 2 has stated that general reading ability has less%
ﬁcorrelation with the ablllty to solve arithmetic word problems
éthan the ability in fundamental operations. He notes that there
;1s a higher correlation between tests of analyzing problems and
. problem solution than between problem solution and generallreadQ
'ing or of fundamental operations., His statement indicates that Q

in order to solve a problem the child needs to have the skill

‘§EJOEH P. Treacy, "The Relationship of Reading Skills to the
111ty to Solve Arithmetic Problems", Journal of Educational
| Research, volume 38, pp. 86-96; October 1944,

2/B. A. Stevens, "Problem Solving In Arithmetic", Journal of
| Educational Research, volume 25; pp. 253-260, ApriT 1032,

- - T e —
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to be able to analyze it, rather than reading skills or skills
in the fundamental operations,

When Fay = studied the relationship between reading skills
and the area of arithmetic on the sixth-grade level, he found
" no definite tie-up between the skills in reading and the achieve-
ment 1n arithmetic,

The Hansen 2 study tried to ldentify some factors that are
" associated with sixth-graders' success in word problems. He
found that such reading factors as genersal language ability,
reading graphs, charts and tables, and general vocgbulary were
assoclated with greater achievement in word problems,

He also pointed out that the superior group did not excel
in these resding factors: speed -- reading to predict outcomes,
conprehension -~ reading to predict outcomes, speed =-- reading
to note detalls, and comprehension -~ reading to note detalls,

Agalin reference must be made to Engelhart.3 His analysis
indicates that general tralning in reading is likely to have a
negligible effect on individual differences in problem solving
achievement,

Brueckner and Grossnickle 2 present a list of ten causes

of difficulty in solving problems in their book and it is inter-

%7Leo C. Fay, "Relationship Between Specific Reading Skill and
- Selected Areas of Sixth Grade Achievement", Journal of Educa-
tional Research, volume 43, pp. 541-547, March 1950,

~ 2/Hansen, loc. cit.

3/Bngelhart, loc, cit.

 4/Brueckner and Grossnickle, How to Make Arithmetic Meaningful,
hiladelphia, The John C, Winston Co., 1947), p. 452.




®

‘esting to note the first three in the 1ist. (1) Inability to
understand the problem in whole or in part, due to insufficient
experience and lacking the ability to visualize the situation. |
(2) Reading fallings such as inabhility to locate information,
not being able to remember material read, or organize what was
‘read, and inability to read for details. (3) Computational
fallings due to forgetting procedure, or lack of knowing pro-
cedure,
| Johnson l/;bserved the effect the teaching of "mathematical.
;vocabulary" had on the solving of arithmetic probleﬁs. The
findings of the study were that the teaching of a specifiec
vocabulary produces a definite knowledge of the terms them-
selves, and an improvement in the solution of the verbal prob- |
'lems using those terms. However, it did not bring about general;
{1mprovement in verbal problems, nor a transfer of training from '
)the learning of words taught to other words not taught.

Osburn and Drennan < conducted & study on the third-grade
level in which they emphasized a certaln set of clues for a
.period of six weeks. The before and after tests showed a

"certain amount of transfer." The children of superior ability

gave evidence of transferring more than those of less ability.

E%/Harry‘CT'thnson, "The Effect of Instruction in Mathematical
ocabulary Upon Problem Solving in Arithmetic", Journal of |
Educational Research, volume 38, pp. 97-110, October 1944,

2/W., J. Osburn and L. J. Drennan, "Problem Solving in Arith-
metic", BEducational Research Bulletin (Ohio State Univeraitl)
volume 10, pp. 123-28, Harch 4, 1931.
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s

Pamiliarity of setting.-- The Brownell and Streteh - study &

points out that unfamiliar situations have little effect on
65% to 80% of the children, but that unfamiliar settings do

‘bring into being a new source of difficulty for 20% to 35% of

the children., They also report that unfamiliar settings mostly

affect the children who are usually inaccurate in problem solv-

ing.

. 2
Monroe “/found that when the problem was an unfamiliar

isituation or the terminology was unfamiliar, the pupil either

'gave an incorrect solution or 4did not even try to solve 1it,

3
Making reference to John's work it will be noted that

.among the reading errors, she discovered that children have

?difficulty with verbal problems when the situation 1s not com-

jprehended.

At the head of the list of ten causes of difficulty in
4

solving problems cited by Brueckner and Grossnickle is "fall-

ure to comprshend the problem in whole or in part because of
lack of experience and inability to visualize the situation,”

Miscellaneous.~-- Among the miscellaneous factors involved

in arithmetic verbal problems are those occurring in two-step

"problems,

4/Brueckner and Grossnickle, loc. cit.

i%?ﬂiiliam a.orownell and Lorena B. Stretch, The Effect of
nfamiliar Settings on Problem Solving, Duke University Reaearch
Studies In Ed %§ N

ucation, No., 1, Durham, N, C., Duke University
Press, 1931.

2/Monroe, loc, cit.
3/John, loc. cit,

i
1
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1
Berglund and Young  performed a study to discover 1f the

order of appearance of the processes affected the difficulty

of arithmetic problems, The analysis of their data was in

- terms of comparing the opposite appearances of the two steps as .

follows:
1. Subtraction - addition more difficult than addition-
subtraction ‘
2. Addition - Multiplication slightly more difficult than
multiplication-addition
S3e Division « gddition more difficult than addition-
division
4, Division - subtraction more difficult than subtraction-
division |
5. Subtraction - multiplication more difficult than
multiplication-~subtraction
6, Division - multiplication more 4ifficult than multi-
plication-division
Mitchell : conducted a study to find the value of making
problems specific, He had two lists of problems: one that was

specific because there were numerical values involved, snd one

. that was general in nature because it had no numbers, Mitchell

found that the puplls who solved the specific problems had not

1/G. G. Berglund and R. V. Young, "The Effect of Process Se=
quence on the Interpretation of Ewo-step Problems in Arithmetic!,
Journal of Educatlional Research, volume 34, pp. 21-29, Septem-
ber 1940,

%/Claude Mitchell, "The Specific Type of Problem in Arithmetic
ersus the General Type of Problem", Elementary School Journsl,
volume 29, pp. 594-596, April 1929,




)

~ formulated any

i

it

the general problems. He found a very low correlation between

the two lists of problems even though the problems in both lists

involve the same princlpals for solving the problems,

Tenney - conducted an experiment to discover if the way in
which a problem was worded would have any bearing on the solu-
tion, She reasoned that the conventional method of stating

word problems (declarative sentence followed by an interrogative:

sentence) was not in keeping with the psychological concept that

‘the problem must be first presented to capture the thinking of

the pupil, then the facts can be given. Therefore, her experi-

;mantal form took the reverse order of appearance (interrogative
:sontence followed by the declarative sentence). She concluded
that the conventional form appeared to have a slight advantage
over the experimental form. She contends that there is psycho-
i1ogica1 merit in placing the goal to be achieved in the begin-
ning of a problem situation, and that perhaps a study should be
made with controlled and experimentally taught groups.

For further study of the research on arithmetic verbal
problems, the reader 1s referred to Miss Tenney's unpublished
Master's thesis, Her research chapter 1s organized in this
mammer: familiar and unfamiliar situations, vocabulary in prob.
lem aoiving, visualigation in problem solving, the form of the

verbal arithmetic problem, and summary,

é/Rosamond‘Hdlmes Tenney, The Relative Merits of Two Ways of
tating Verbal Arithmetic Problems at the Third-Crade Level,
(Boston University, School of Rducation, 1950).

general concepts that they could use in solving .

14



Summary .~- In summary of the research reported in this

chapter we seem to know the following:

1.

2.

Se

As

8.

b.

As

e

A8

-

b.

regards method of solution and reasoning
"Dependencles®, "Individual”, "Association®, and
#Vocebulary" methods obtain better results than the
"Conventional-formula® or "Analysis" methods,
Some children seem to solve verbal problems through
random calculations and habit, and most of their
errors are due to lack of reasoning.
regards intelligence
Intelligence is definitely a contributing factor
|
to the success of solving verbal problems, but not
the only factor,
regards reading and vocabulary
General reading ability does not significantly
correlate with achievement in verbal arithmetic
problems,
Specific reading skills do significantly correlate
with achievement in verbal arithmetic problems. i
l. quantitative relationships
2. vocabulary in context
3. vocabulary - isolated words
4, arithmetic vocabulary
5. perception of relationships
6. integration of dispersed ideas
7. drawing inferences from content
8. retention of olearly stated details
9. general language abllity
10, reading graphs, charts and tables
11. general vocabulary

12. locate information
13, organize material read



4,

5.

6.

7e

SO RSN - . —_ e . — - . 0

c. Teaching a specific "mathematical vocabulary" will '
produce an improvement in verbal problems using thgi
words taught; however, not a general improvement,

d. Teaching a certain set of clues will show a certaiﬁ;
amount of transfer, especially for the child of
superior abllity.

As regards familiarity of setting

a. An unfamiliar setting has an adverse effect on the '
success of word problems 1n arithmetic,

As regards two-step problems

a. The order of appearance of the processes seems to
have an affect on the success,

As regards speciflic and general problems

a. Children who can solve specific problems do not
formulate general concepts to aid the solution of
general problems,

As regards problem construction

a. The conventional way of wording a problem - a
declarative sentence followed by an interrogative |
sentence «= appears to have a slight advantage
over the experimental form which was used == an

interrogative sentence followed by a declarative,

Even though these investigations have been concerned with

? verbal arithmetic problems, none has experimented with the idea -

|

that a word problem may be presented in any form without chang-‘

ing the response of the pupil., This approach 1s the thesis of
' this study, and will be explained and evaluated in the follow-



; ing chapters,




CHAPTER III
ORGANIZATION OF THE TEST

Test items.-- Sixteen problems were chosen from current

ffourth—grade arithmetic books, Four books'were selected at
random, which were published between 1938 and 1951, From each
book was taken one problem for each of the four processes --
‘addition, subtraction, multiplication and division,

This selection gave a total distribution of four problems
§'of each process, The examples chosen were all one-step prob-
‘lems. Of the 16 original problems, only 12 were selected as
; best for the writer's purposes,

Problems reworded.-- Since the purpose of the tesat was to

try to discover whether the form in which a problem 1s worded

' would have any effect on the response, each of these 16 prob-
 lems was reworded in two other forms, The original form had a
- declarative sentence followed by an interrogative sentence,

The second form, which is being used in instructional material

j also, had a declarative sentence followed by an imperative sen=:

~tence, The third form was more or less an experimental form,

since 1t is not commonly used in instructional materlial, and

' had a declarative sentence followed by an incomplete statement.

Format .~~ Each form of the test had all its problems

“ worded in the same manner. There were twelve problems in each

18



of the three forms of the test.

Problems equated.-- As the problems were reworded, atten-

‘tion was given to maintalning the following items: any word

' which might serve as a "cue", the process, and the conditions

 of the problem, In each of the four matched problems the folloib

ing were changed: the numbers, the names of the people or items,

. and the setting of the problem,

A further control was introduced as in each of the problems

'a one digit number and a two diglit number was used, Almost all?

. of the number combinations were such that the division process,

« 1f used, would yleld an even answer,

Before the test was administered, i1t was examined by two -
fourth~grade teachers to judge the format and the level of dif-"
ficulty of the test.

Administration of the tests.-- The tests were given to allj
the fourth-grade children in the town of Hingham, Massachusettsj
This involved a totael of 225 children, 98 of which were boys f

" and 127 of which were girls, i

1

Each teacher was given a letter to give an overview of theg
test, general instructions, and a set of specific instructions J
for each form of the test,

To iInsure a constant in the administration, the tests werej
given on Monday, Wednesday, and Friday of the same week in all ﬁ
the classes. !

In an attempt to eliminate the effect of practice on any

one form, the test forms were given in the six possible sequen-?
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“:cea: ABC, ACé, BAC;'BCA;‘CRB, and CBA. 781ncé théfémveré'éightm

‘classes, sequences ACB and CAB were arbltrarily chosen to be

"administered to the two remaining classes.

1
{

'the time for the administration of the tests, and to obtain the

jintelligence quotients for the members of the claas,

Collecting and organizing the data.-- All the tests were

ito be given to all the children in the classrooms, However,

"only those cases in which the child used all three forms of the

ftest were accepted., After the cases were eliminated, a total
?of 193 were left,

; The test items were scored separately on the selection of
;proceaa, and on the answer given to the problem. Each was con-
;sidered as being either right R, wrong W, or omitted 0, For

Hexample, if the correct process had been selected, and the

! Informational forms were also sent to the teacher to obtain

icorrect answer given, the item was scored with RR. If the core &

.rect process had been selected, and & wrong answer given, the

I
'i1tem was scored RW. If the correct process had been selected,

'end no answer was given, the item was scored RO.

For the purpose of collecting the dats onto master sheets,

'the papers were divided sccording to class and sex.

i




CHAPTER IV
ANALYSIS OF THE RESULTS

Purpose of this study.-- The purpose of this study is to

find whether or not the way in which a verbal arithmetic problem
is worded will have any affect on the response to the problem.
Stating matched problems in three different ways was the

method utilized to serve the purpose of the study. In test

‘form A, all the problems were stated with a statement of facts

followed by an interrogative sentence. In test form B, all the

problems were stated with a statement of the facts followed by

‘an imperative sentence. In test form C, all the problems were

stated with a statement of the facts followed by an incomplete
statement,

Examination of the data.-- The data were compliled according

to population, intelligence quotients, type of response to the
items, sex, arithmetic process, and sequence of forms. The top
fourth of the total population had & range of from 112 -~ 144
intelligence quotient, and the bottom fourth of the toial popu~ |
lation had a range of from 55 - 97 intelligence quotient,

Items were scored and compiled according to the type of
response given., The selection of the process which would be
best to use, and the answer given were scored according to

whether they were right R, wrong W, or omltted O. Thus, if the

selection of process was right, and the answer given was right,

2l



the item would be scored RR. If the selection of process was
right, and the anawer given was wrong, the item would be scored
RW., If the selection of process was right, #nd the answer was
omitted, the item would be scored RO, If the selection of
process was wrong, and the answer given was right, the item
‘would be scored WR. If the selection of process was vihitted,

and the answer given was wrong, the item would be scored OW, etc;

Analysis of the data.-- Table 1 shows the distribution of

the total population of the fourth grades used in this study,

POPULATION

:Table'l. Distribution of Boys and Girls Arranged According to

Clgssrooms
Class Boys | Girls
(1) (2) 3)
I 12 16
II 14 17
III 9 11
IV 9 11
v 11 15
Vi 8 13
VII 10 13
VIII 12 12
Total 88 108

It should be noted that each classroom has a larger girl
population than boy population, and that the totals indicate

more than a fourth again as many girls as boys.



INTELLIGENCE
Table 2 shows the intelligence quotients diatribution as

obtained from the Kuhlmann-Finch Intelligence Test given to all
fourth grades in Hingham, Massachusetts, in Februaery, 1953,

Table 2, I. Q. Distribution of the Fourth Grade Pupils Used in

This Study
I.Q. Frequency
{1) (2)
140 - 144 1
135 - 139 1
130 - 134 1l
126 - 129 7
120 - 124 9
115 - 119 21
110 - 114 20
105 -« 109 34
110 -« 104 41
95 - 99 21
90 - 94 18
856 - 89 10
80 - 84 S
7% - 79 2
70 - 74 3
65 - 69
60 - 64
55 « &9 1l
KN« 193

From Table 2 the top and bottom I. Q. ranges were calcu- |
lated, Twenty-five per cent of the lowest scores constitute theﬁ
bottom fourth, and twenty-five per cent of the highest scores

meke up the top fourth., Accumulating the frequencies up from

‘the lowest score, it was found that the first quartile fell in

the 956 - 99 I. Q. class. A further breskdown of this class
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rfound the 48th case to be at 97 I. Q. Accﬁmulating the fﬁoquen-t
cies down from the highest score, it was found that the third
‘quartile fell in the 110 -~ 114 I, Q. ¢lass, A further breakdownf
of this class found that the 48th and 49th cases were together |
at 112 I. Q. Hence, there were 48 children in the bottom I, Q.
group, and 49 in the top I. Q. group.
Table 3 shows how the boy's and girl's mean scores differ
in regard to intelligence quotients, and form of the test. It |

‘'was felt that RR is the most significant response type, and

would show the most important differences, if any exiasted.

Table 3. Means for Response Type RR Arranged According to Form,
1 Top and Bottom I, Q. Groups, and Sex

Form I.Q. Boys Girls Difference i
(1) (<) (3) (4) (5)
Top 10.1 10,6 5
A Bottom 5.9 5.9
Difference 4,2 4.7
Top 10.4 10,5 o1
B Bottom 6.2 507 - .5
Difference 4,2 4,8
Top 9.6 10,9 1.3
C Bottom 6.2 5.7 - o5
Difference 3.4 8.2

# Positive differences indicate higher means for girls
Negative differences indicate higher means for boys

Table 3 shows that the boys in the top fourth of the class -

obtained a mean score of 10.1 on form A, while the girls obtaineﬁ
10,6, The difference between these scores 1ls .5 which is rela-

;tively small, Hence for all practical purposes there was no



difference as regards sex for the top fourth on form A. The

bottom fourth show no difference for form A. There is a practicéi

iignificant difference between the boys in the top fourth and the

bottom fourth on form A, and the same is true for the girls, |
From this table it i1s evident that the children in the

higher intelligence group did consistantly better on all forms

of the test. This table also shows that the differences in sex

are practically significent only in form C for the top fourth ofj

the population tested, This form favored the girls. |

| The girls in the top fourth of the populstion got their

highest mean score on form C, and the boys in this top group

made their lowest mean score on form C,
RESPONSE TYPES

Table 4 indicates the mean scores for each type of response
for all the children, and is arranged according to the three
forms of the test,

Table 4. Summary of the Means for All the Children Arranged
: According to Form and Response Type

Form RR RW RO WR WW WO OR ow 00

1) [ M0 ) I € I ) I () O ) I ) I ) I ¢ 1)
=A 8.6 07 - 02 1.8 - 02 01 04
B 808 05 - .3 1.7 - 05 01 03
C 8;6 06 - 04 104 - 05 01 05

This table shows that the children obtained & mean score of
8.6 on form A for the response type RR, That 1s, the children,
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;on the average, chose the rigﬁt proceﬁs énd ga#e th; riéﬁt

fanswer for 8,6 of the 12 problems on test form A.

| The children chose the right process but gave the wrong

‘answer on an average of .7 for the 12 problems on test form A.
The children chose the wrong process and gave the right

‘answer on an average of .2 of the 12 problems on test form A,

This table clearly indicates that in most cases the child-

%ren selected the right process and gave the right answer, since

the largest mean scores are for response type RR. The wrong
;selection of process, and the wrong answer WW, was the second
‘most common type of response.

: To make the figures in this table more meaningful 1t was
Fdecided to construct the followiné two tables. Table 5 has
;combined the means for the response types RR, WR, AND OR, to
ﬁshow the total means of right answers regardless of the choice
fof process.

'Table 5. Combined Means for Response Types RR, WR, and OR,
i Arranged According to Form

Response Form A Form B Form C
(1) (2) 13) (4)
RR 8.6 8.8 8,68
WR 2 o3 4
OR 02 .5 .5

Total 9.0 9.4 9.3

On test form A the children made a mean score of 8,6 for

26
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‘the response type RR, & mean score of .2 for the responss type
WR, and a mean score of .2vfor the response type OR. The total
of these means is 9,0, which indicates that, on the average, '
the children gave the right answer for 9.0 of the 12 problems on
the test form A, An examination of the totals shows no differ- |
ence of practical significence in the forms, |
| Teble 6 was constructed to combine the response types RW,
WW, and OW, to determine which form of the test would yield the ;
greatest mean scores for the wrong answer regardless of the ‘
choice of the process,

Table 6, Combined Means for the Responses RW, WW, and OW,
Arranged According to Form

Response Form A Form B Form C
(€9) 2) (3] (4)
RW 7 O N
)] 1.8 1.7 1.4
ow ol ol ol

Total 2.6 2,3 2.1

On test form A, the children mede a mean score of .7 for
the response type RW, a mean score of 1.8 for the response type :
WW, and a mean score of ,1 for response type OW, The total of

' these means is 2,6, which indicates that, on the average, the
children gave the wrong answer for 2.6 of the 12 problems
jregardless of the selection of process on form A,

Form a has produced the highest total mean score for wrong
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‘answers; however the difference is too small to be of any prac-

tical significance. ?
Tables 5 and 6 were made to give more meaning to Table 4,

These two tables showed that there was no difference of practical

significance between the three forms of the test as regards the

right answers given and the wrong answers given., }
These last three tables indicate that there is little or

no practicel significance in the difference between the responses

given to the three forms of wording a verbal arithmetic problem,
'SEX DIFFERENCES

To determine whether or not girls achieved higher mean ;
scores than boys, or vice versa, the following table was made
according to the type of response and test form,

Table 7. Mesans for Boys and Girls Arranged According to Form
and Type of Response

Form Sex RR RW RO WR W WO OR oW 00
(1) (<) (3)_(4) (B _(8) (7)) _(8) (%) (O0) (11) i
A Boy Bed 8 .3 107 o .2 ot
Girl 8.7 o8 ol 240 ol ol o4
#Difference d =,2 -ol e -el =,ol
B Boy 8.6 o7 > 1.6 4 2 e,
Girl 8.9 B 2 1.8 2 3
#Difference o3 =o2 -el 2 -ol =42 .
Cc Boy 8.1 8 b 1.5 o4 o1 6
Girl 9.0 5 2 1l.4 2 ol S
#Difference 9 =3 —ed =ol -ol -ol

# Positive differences indicate higher means for girls
Negative differences indicate higher means for boys
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This table shows that the boys got a mean score of 8.3 on f
form A for the response type RR, which indicates that the boys

[chose the right process and gave the right answer for 8,3 of thea

12 problems on form A. The girls chose the right process and
gave the right answer (response type RR) for 8,7 of the 12
iprobloms on form A, The boys chose the wrong process and gave
ithe wrong answer (response type WW) for 1,6 problems on form B, 1
jThe girls chose the wrong process and gave the wrong answer §
i(response type WW) for 1.8 of the 12 problems on form B,

The above table indicates that the girls got consistentlj ‘
Shighor scores on the response type RR on all forms of the test, ;
The girls got higher scores on forms A and B for the response |
|type WW, while the boys' mean score for form C was higher than

fthe girls!, The boys! mean scores were consistently higher on

response types RW, WR, and OR. Response types RO and WO did not
Eregister any mean scores for elther boys or girls on forms A, B,

3and Ce !

‘ All the differences are so small that they are of little or
‘no practical significance, which would indicate that the way in ﬂ
‘which verbal arithmetic problems are worded has no affect on thz€

.response as regards sex,
? Table 8 was constructed so that a comparison might be made |
.of the means and the standard deviationslfor the boys and the 2
}girls for the three different forms of the test for the rasponse%

:type RR., The response type RR was chosen since it is the most

@significant type of response. This table shows the mean scores |

29



A o paed . [§ Sl R

a8 well as the variability of the groups for each form of the

fTablo 8., Means and Standard Deviastions for Response Type RR, |
i Arranged According to Form and Sex

‘Form Boys Girls Difference#

ey ) €] ()

A Mean 8.3 8.7 ol |
S.D. 3,0 2.8 - o2

B Mean 8.6 8.9 o4

S.D. 300 208 - .2 |

: |

f C Mean 801 9.0 l.O j

; S.D. 3.0 2.6 - o4 :

#Positive difference indicates higher means or standard devia-
i tions for girls
+ Negative difference indicates higher means or standasrd devia-
. tions for boys

The boys chose the right process and gave the right answer |

for 8.3 of the 12 problems on form A. The girls chose the right

fform A. This mekes a difference of .4 between the boys and the

s
|
fprocess and gave the right answer for 8,7 of the 12 problems on 3
| j
'girls and shows that the girls got the higher mean score. The |

fboys had a standard deviatlion of 3,0, while the girls had a
standard deviation of 2,8. This makes a difference of ,2
‘between them which shows the boys to be more varlable than the

lgirls. |
3 1’
1 The indications in Table 8 are that the girls got higher

it
it

Qmaans on all forms of the test, and the boys had larger standard

‘deviations on all forms of the test. This information seems to |
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point out that the girls did better as & group than the boys in |
.the correct selection of process, and in the correct answer
given., The consistently larger standard deviations for the boys
shows thelr greater variability; therefore, as & group, the boya!
RR scores were more spread out. Furthermore, the smaller mean
score indicates that as a group, the boys did not do as well as ;
the girls in the response type RR.,

The differences of the mean scores are so small on forms A
and B that they are of no practical significance., The mean
difference for form C is probably significant for this response ;
type RR. However, i1t was demonstrated that when the means for ‘
‘the right answer, regardless of the selection of process, were
combined, the differences were not practically significant.

The differences in the verliesbility is relatively small,

and is of no practical significeance.
ARITHMETIC PROCESSES

The following four tables have been constructed to show theé
‘per cent of response for each of the arithmetic processes ‘
.according to the form of the test.

Table 9 shows the percentage of response given to the.

‘eddition examples on the three forms of the test,
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‘Table 9. Per Cent of Response for Addition Exemples, Arranged
According to Type of Response and Form

Form RR RW RO WR W WO OR ow 00

(1) (Y (3) (&) )Y (6] (1) (8] (9] (I0)
A 85.2 5.0 4 4.8 1.0 o5 3.1
B 87,9 3.5 7 3.8 led 4 2.4
c Bl.2 4.5 .2 12 Tl 2 16 .2 4,0

This table shows the per cent of the children's response
"to the addition examples according to the type of response and
the form of the test, The following are illustrations of how
:these percentages should be interpreted. E
1 0f all the children 85,2 per cent chose the right process
;and gave the right answer (RR response type) for all the addition
%examples on form A. ‘
ﬁ Of all the children 3.8 per cent chose the wrong process
and gave the wrong answer (WW response type) for all the additioh
‘examples on form B. J
| Of all the children 4.5 per cent chose the right process
:but gave the wrong answer (RW response type) for all the additio#
exsmples on form C.

The response type RR 1s the mosat significant and Table 9
shows that form B resulted in the highest percentage of this
response in the addition examples.

Table 10 shows the percentage of response given to the

subtraction examples on the three forms of the test,



raction Eiﬁﬁples;

Arranged According to Type of Response and Form

Form RR RW RO WR WW WO OR oW 00
(1) (B (37 _[4) 8y 16y [ (8 (91 _(10)
A 75,8 642 1,7 9.8 1.6 1.0 4,5

B 75.0 5.2 S8 11,7 led4 1.0 1.9

c 76,0 4,7 4,3 7.8 2.9 o4 4.0

This table shows the per cent of the children's response

to the subtraction examples according to the type of response

and the form of the test.

The following are illustrations of

how these percentages should be interpreted.

Of all the children, 75.5 per cent chose the right process

end gave the right answer

traction examples on form

Of all the children,

and gave the right answer

traction examples on form

Of all the children,

and gave the right answer

traction examples on form

(RR response type) for all the sube

A.

75,0 per cent chose the right process
(RR response type) for all the sub-

Be

76.,0 per cent chose the right process
(RR response type) for all the sub-

C.

Response type RR is the most significant and Table 10 shows

" that form C resulted in the highest per cent of this response

in the subtraction examples.

Table 11 shows the per cent of response given to the mul-

tiplication examples on the three forms of the test,

T S S e e TR T LTI T

"Table 10. Per Cent of Response for Subt



Arranged According to Type of Response and Form

Form RR RW RO WR W WO OR oW 00 -

) (2 (3 (4] (57 (& ) (&) (8 oy ;
A 62,9 9.0 1.7 22,5 led 1.0 1,6
B 65.8 5.5 1,7 21,8 2.4 d 2,6
c 64.4 9.2 2 2e4 17,8 1e6 1.0 345
This table shows the per cent of the children's response

to the multiplication examples according to the type of rosponse?

and the form of the test.,

how these percentages should be interpreted.

The following are illustrations of

Of all the children, €62.9 per cent chose the right process

and gave the right answer (RR response type) for all the multi- -

‘plication examples on form A.

Of all the children, 5.5 per cent chose the right process

but gave the wrong answer (RW response type) for all the multi-

plication examples on form B,

Of all the children .2 per cent chose the right process

but omitted the answer (RO response type) for all the multipli-

‘cation examples on form C,

Response type RR, is the most significant and Table 11

shows that form B resulted in the highest per cent of this

response in the multiplication examples.
Table 12 shows the per cent of response given to the

division examples on the three forms of the test,
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" 'Teble 11, Per Gent of Response for Multiplication Examples,
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Table 12.

Per Cent of Response for Division Examples, Arranged
According to Form and Type of Resaponse
Form RR RW RO WR wW wo OR oW 00
(i) (B (38Y &) 15y (&) U7y —(8) (®) (I10]
A 61.7 2.6 o2 2.8 24,7 2.4 1. 4,3
B 63.6 5.2 2 3.1 19,3 4,2 1.4 3el
C 64.8 301 4.2 15.5 4.2 1.6 6.‘7

This table shows the per cent of the children's response

to the division examples according to the type of response and

‘the form of the test.

these percentages should be interpreted.

The following are illustrations of how

Of all the children, 61.7 per cent chose the right process |

and gave the right answer (RR response type) for all the divis-

ion examples on form A.

Of all the children 63.6 per cent chose the right process

and gave the right answer (RR response type) for all the divis-

ion examples on form B,

Of all the children 64,8 per cent chose the right process

and gave the right answer (RR response type) for all the divis-

ion examples on form C,

Response type RR is the most significant and Table 12 shows?

that form C resulted in the highest per cent of this response

in the division examples,

In summary of the last four tables (9 - 12) dealing with

the arithmetic processes, it is apparent that for the addition

'and multiplication exampies, form B (the statement of facts

4 SET——
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‘followed by an imperative sentence) resulted in the highest per
cent of RR responses, For the subtraction and division examples,
1form C {the statement of facts followed by an incomplete state-
ment) resulted in the highest per cent of RR responses,

| To more clearly see the results of Tables 9 - 12, the
following two tables have been constructed. They combine certaiﬁ
response types 1in connection with the forms and the arithmetic
process,

| First consider Table 13, in which response types have cor-
rect answers in common,

Table 13, Combined Per Cents for Response Types RR, WR, and OR,
: Arranged According to Form and Arithmetic Process :

Form Addlition Subtraction Multiplication Division

(1) {2) (€3] (4) (5}
A 8645 78.8 66 .0 66,8
B 90,0 80.1 70,0 70.8
c

8349 8l.3 68.4 73.1

Making observations vertically, the reader will notice that:
in the processes of addition and multiplication, form B resulted
in the highest per cent of correct answers, regardless of choice
of process. In the processes of subtraction and division, form
C resulted in the highest per cent of correct answers, regardlesé
of cholce of process. In the process of addition, form C ob-
talned the lowest per cent, and in the other three processes,
form A obtained the lowest per cent.

This seems of interest since the form A typerofrproblem, .

3=
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'which is the most éommonly used in instructional material, rea11§
obtained the lowest per cent of correct answers, regardless of
process selection,

Now, observing the figures horizontally, the reader's
attention is directed to the fact that in all three forms of
the test, the process of multiplication obtained the lowest per
cents, and the process of addition obtained the highest per
cents.

Now consider Table 14, in which response types have wrong
answers in common,

Table 14, Combined Per Cents for Response Types RW, WW, and OW,
Arranged According to Form and Arithmetic Process

Form Addition Subtraction Multiplication Division

(1) {2) (€3] (4) (5)
A 10 .4 16,8 325 28,7
B 7 «6 18,0 2745 26.0
C 11,7 12,8 28,0 20.2

Viewing the figures of this table vertically, the reader
will notice that in the process of addition, form C resulted in
the highest per cent of wrong answers regardless of choice of
process., This means that more incorrect answers were given on
form C addition exemples., Form B resulted in the least incor-
rect answers regardless of cholce of process for the addition
examples,

This situation was reversed on the subtraction process,

Form C resulted in the fewest incorrect answers regardless of



iTable 15, Test Forms Arranged According to Classes and Soquencef

|

Class First Second Third

(1) (2) ( (4)

I

II
III
Iv

\'4

Vi
VII
VIII

caarPwwr |of

hEroagara
Powabrats

. Since there were eight classes and only six posaible

|

‘different sequences (ABC, ACB, BAC, BCA, CAB, and CB&), two of
‘the six were arbitrarily chosen (ACB and CAB) for the two

Eremaining classes,

J
Table 16 shows the mean scores obtained by all the children

Efor each response type according to the position in the sequence

'in which they were administered.

‘Table 16, Means for All the Children for Each Response Type,
:; Arranged According to Test Sequence

i

. Sequence RR RW RO WR WW WO OR OW 00
g (1) () _(3) (4) (B) (&) (7) (8) (9) (10)
i First 801 .8 .5 1.8 03 01 05
5 Second 8.8 8 3 1l.6 2 ol 3
Third 9,0 +6 2 1.6 3 ol ok

The sbhove table was constructed to demonstrate the effect

Qof practice, This assumes that the pupil's achievement will

s e o




increase with experience. This table bears out that asaumption,f

«‘
\

.
t

at least to a degree. However, to more readily see this, the
two following tables have been made to summarize the figures of
Table 16,

Table 17. Combined Means for the Responses RK, WR, and OR,
Arranged According to Sequence and Sex

Sequence Boys Girls Differencest
(1) (2] [€))] €]
First 8.6 900 . 04
Second 9.3 9.5 2
Third 9,5 0.4 - o1

# Positive difference indicates higher means for girls
Negative difference indicates higher means for boys

Combining the response types which have in common the

correct answers, the reader will quickly see the effect of

‘practice in the boys! column of means., There is a jump of

seven tenths of a problem between the first and second tests
taken, and an increase of two tenths between the second and
third. The means for the girls! efforts demonstrates a rise of
five tenths between the first and second tests taken, while
there 18 a drop of one tenth between the second and third tests;
taken,

The effect of practice, as such, for both boys and girls
has its greatest demonstration between the flrst and second
tests taken,

The difference between boys! and girls! responses brings
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.on the first test given, Following the differences down, it

i

/I N
|

wlll be noticed that the girls lose the favor in the difference |

‘to the boys in the third test.

‘Table 18, Combined Means for the Response Types RW, WW, and OW

Arranged According to Sequence and Sex

Sequence Boys Girls Difference#
(1) (2) 3] (4)
Firstv 2.9 2.5 - .4
i Second 2.2 23 ol
X Third L¢3 2.2 - ol

;*Positive difference indicates higher means for girls
 Negative difference indicates higher means for boys

These responses have in common the wrong answers given.
Much as in Table 17, the greatest drop in the means for
"both boys and girls appears between the first and second tests

?taken, then the differences taper off to one tenth of & problem,

. Table 19. Number of Times Test Forms Were Given, Arranged
: According to Test Form and Sequence

Form First Second Third
(1) (<) (3] (4)
A k) 3 2
B 2 2 4
c S 3 2

This table indicates that test form B was given to more ‘
;children_agwthe last in the series than elther of the other two

H

ii
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out the interesting effect of the difference favoring the girlsJ



‘forms. Referring to Table 16 to note the effect of practice,

the writer recalls the fact that with each succeeding test the
gchildren did better, This was anticipated, and for that reason,i
'the different teachers were instructed to adminisier the three

?forms of the test in various orders, or sequences, Table 19 E
;shows how many times the different forms were given in each
Eposition of the sequence,

; Form B was administered in the third position of the
isequence Just twice as often as the other two forms. Forms A

‘and C were given 1n the three sequence positions exactly the

'same number of times. It would be, therefore, more correct for |

l
|

i
P

?the writer to compare forms A and C,
? Form A, the most commonly used form of writing arithmetic i
Everbal problems, has a statement of the facts followed by an é
‘Interrogative sentence. Form C, the least commonly used form of?
ﬁwriting arithmetic verbal problems has a statement of the facts :
;followed by an incomplete statement. ;
L Referring back to Tables 13 and 14, the writer recalls
that form C showed higher percentages than form A on all
fprocesses except addition. This would indicate that when the
?forms of the test are equated 1n regards to sequence, form C
?showed higher percentages than form A,

& Table 20 shows the amounts of time required to complete

_the test forms, and is arranged according to the positions in

_the sequence of the administratlon of the tests to each class. |

43



Table 20. Testing Times, Arranged According to Class and
Sequence of Forms

Class Sequence 1lst Test Given 2nd Test Given 3rd Test Given

(1) (2) (3) (4) (8]

I CAB 13 18 15
#II ABC 34 25 13
III CBA 19 19 11
Iv BAC 20 15 12
v CAB 19 14 12

Vi ACB 20 18 17
Vil ACB 13 . 13 12
VIII BCA 20 15 18
#Average Time 17,7 15,7 13,9

‘#Class II figures were not used

Table 20 gives the results of the timing for the tests in
each class on each form of the test, Referring to the Appendix,%
the reader will find in the GENERAL DIRECTIONS, item number 8,
that the test was not to be considered a "timed" test, but
frathar, the average time for all the tests would give any future
iinvestigator an estimate of the time required to perform this |
test, These figures were given by the individual classroom
teachers as indicating the lapse of time between the moment the
children started on their own with problem one, until 90 per
cent of the children had finished. It is conceivable that the
teacher of class II did not follow the directions as given, or
that the class was an exceptionally slow one, or that there were
more than 10 per cent in the class who were exceptionally slow, .
Regardless of the reason, class II times were too far away from

the normal running times, and were not used in the computation



The effect of practice is seen here because the average
‘times show a decrease in the time required of two minutes
‘between tests, The average time for all the tests in all the

classrooms regardless of the sequence was 15,3 minutes,

'of the average time for the test. |
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I CHAPTER V
& SUMMARY AND CONCLUSIONS

S8tatement of the problem and procedure.~-~ The purpose of

§this study was to try to discover whether or not the way in

iwhich a verbal arithmetic problem is stated has any bearing on
éths response. Three test forms were used., The traditional
%style, identified as form A, had a statement of the facts
grollowed by an interrogative sentence., Form B, which is also
2used in instructional material, had a astatement of the facts

ifollowod by an imperative sentence., The experimental style,

‘of the facts followed by an 1ncompléte sentence, These three

| : ~
forms of the test were given to 183 fourth grade children in

%which is rarely used in instructional material, had a statement

i
!
|
1

i

ol
!

éﬁingham, Massachusetts, This number includes the entire fourth

:grade population of that town. Five schools involving eight
'classes were particlipants in this study., The intelligence
'quotients considered in the analysis were the top quarter and

fthe bottom quarter. The test results were based on correct

?selection of process and correct answers given to the problems,

Summary of the findings.--

than & quarter as many more girls than boys.

i
|
1. The population of the group showed that there were morew
|

2. The children in the top I. Q. group got consistently
better scores than the bottom I. Q. group.

il
i
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4,

5.

6.

Te

only on form C, and in the top I. Q. group did the
girls do better than the boys. All other sex and I, Q.
comparisons showed little or no difference of practical
significance.,

The analysis of the means for the various types of
responses showed that there was little or no difference
of practical significance demonstrated between the
three forms of the test,

There was little or no difference of practical signif-
icance demonstrated between the responses of boys and
girls on forms A and B, Form C did show a difference
of practical significance favoring the girls,

The boys had more variability than the girls, as shown
by the larger standard deviations fof the boys.
Differences in the responses to the four arithmetic
processes was demonstrated; however, these differences
were so small that their practical significance is
doubtful,

Conclusions -~

1.

2,

The data of this study concludes that the way in which
& verbal arithmetic problem is stated does not signif-
icantly affect the response to any practical signifi-
cance,

It would seem evident that there are implications here |
for the writers of instructional material, as well as

for classroom practices. Since a large part of childe



in problem situations, it would seem advisable to
include more problems in the styles of forms B and C,
The children would sxperience more variety in thelr
learning activities, 1f instructional materials were

to use the three forms of stating word problems, This
could be done without causing differences of practical :

significance,

Suggestions for further study.--

1.

2.

A continuation of this study on a larger scale with
more problems in the test and a larger population.

A study might conceivably produce some valuable data
1f an experimental group was given experience with all
three forms of the problems, while a control group was
given experience only with the traditional style of
the problems,

ren's learning takes place by means of varied sctivity
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veer Tesacher,

By way of introduction, 1 zm Bdwerd C. bellend & eixth-grede
teecher in Hingham, Maseechusetts., I em etudyling for a meestere degree
in educetion st Boeton Univerelty. My theele problem 1 to teest the
hypotheeie thet the form of rerponse to verbal erithmetlc probleme
ig the sesme regerdleee fo the metuod of presentstion ueed., Thile
problem hee been a metter of interest and epeculstion with meny
teachere 1 have contzcted., To thie end, I am shking for your kind
cooperaticn.

There sre three teste to be adminletered. The three forme of

the tect differ only in the w2y in whilch the word prohleme are statad.

=
o
-
r
-
-

Yary hse 2 dolle, &nd Jene hee 3 dolle,
How meny dolle have tney together?

FORM B Mary hae 2 dolle, and Jane h2e 3 dolle.
Find how meény dolle they have together.

FORYM ¢ Mary hae 2 dolle, snd Jene hae 3 dolls,
Together they have dolle.

You will nots thet FORY A hee the probleme worded 1n the
ueuel menner: & declarative sentence which ctater the fecta, end &n
interrogetive eentence which acke for en &ncwer. FCR!'" B probleme
heve & declerstive sentence followed by an imrerative sentence
directing puplle to eolve the problam, FORI’ C probleme have a
declarative sentsnce { . llowed by &n incomplste rtztement,

All children will ¢ ke =11 forme of the teet; however the

" = 1"

effecte of "order" &nd preetice” murt be coneldered, therefore, the
groupe of teete heéve heen Errenged in veryine reguencee. The order
you will use hee been noted on your "Genersl Inctructione” eheet.

in en effortto maintain concietency, I eshould lilke all
teschert to give theee teste on & 'onday-Yednerday-Fridey bagie. In
thie way, the time lepese bLetween the tesgts will be controlled, and

19 dEy of tha weel will t1lgo be constan



v

The effect of “"prectice" may, or may not, te & factor in these
teste: howaver, the posesibility must be consldered. I must ask you

to cooperate on another point in thie regerd., Ileaes do not tsach

arithmetic worl probleme in any sveteomatic wey durlng the testing

period. Lo not go over test forme once they heve been plven during

the teeting period. Any tesching elong theea lines will tend to

invelidate the resulte.

Twe types of informetion ers belng asked for, for which forme
heve been made, znd are encloged, One form hee been cupplied upon
which to reaord ihe time of begimning snd terminetion of the teste.
Thepe teshte sre not timed; however, eince these teeie mey be used on

a larger ecsle 1n the future, I am interseted in the averege time of

21l the teeste in 2ll the cleceroome urlng them.

fnother form nee been enclorad for the recording of names ané
Intelligen:% “votlente (I.70.) of 871 the puplile taking the teste.
Thie 1e very important, eince some of the enalyeis will be mede
gccording to I.0. groupinge.

Finelly, I ehould like you to reed the GHENERAL IMSTRUCTIONS
and the DIRESTIONS of the three forme &g neerly verbetim ss 1=
neturelly poerible. The receon agéln 1f eo thet I nay aresume
coneletancy.

Gratefully yours,

Frtorand) €. Nellandl

~t

LRdwerd C. Helland
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GENERAL INSTRUSTIONS | ' |

I’lace on the board:

1l == January 5 == Nay ¥ 0 -= September
2 == February 6 == Junoe 18 == October
3 == March T == July 11 == November
4 -- April 8 == August 12 -~ December

Make sure every chlld hae & pencll and an eraser,

Read to glepe:

I know & pereon who 1lg interested in the srithmetlc thet boye
and girls your aga cun do, He hag asied you and ae Lo helin him,
20day woe will do a sl of examples for him, Wedanzadny we will do
another eetf,, and Friday we will do the last set. There are three
testa in ull,

Pourthi~grade voys end girle in several pleces sSie baing seked
to halp by doing theee game examples,

lile would like ue to work as fart @e we can, dut would not want
us to go eo faet thet ve meks & lot of mietskee., He wantse ue to
do our very best.

Pase out the teste, Vake sure you have the correct form. You are to
edminieter the teete In thle order: FORV_[B_ on Fonday, FORM_C on
wedneeday, end FORM ﬂ on Fridey.

l91lp the chlldren T11l out the cover page.
NAMS =-plegee print--note that laest meme ie firet

S JHOOL
S1TY OR TOWN
BOY OR GIRL

TODAY'3 DATE-=-please put thie on the board to illustrate the
: ura of the numbere for the month.

DATE OF LAST BIRT!IDAY--gzme &rp above

YOUR AGE--age on LASR birthday

Lrase the numbers &nd montha from the board gdd place the following
on the board.

A-=Add

S==3ubtrsct

M=-=Nultiply

D==Divide

Zg Thie should remain on the board throughout the testing

rerilod,

edminicter the tests in this order: FORN on Monday, FORM on

Read the directionr for the form which 1e_to be given. You e to
Wedneedsy, and FORM__A on Fridey. DO NOT DEVIATE FROM THIS%;D' ER.

Record the times for begin ing and te"mlnatinﬁ eéch teet on the
form provided end ¥/¢ in the proper space. 'Teet termineted et
refere Yo the time when apprroximetely 920% of the clase has finiehed.
When 90 of the clage hae {inlghed, pleaee collect all the papers.
Thie ie not a timed teet, but 1 would 1ike to compute the averege

time for the teete from a8ll the tests given 1n £ll the classrcoome.

I will correct a1l the papere, ro when the three teete have been
adminietered, will you pleaee vlage thsm A’long with the completed
timing &nd ClJEP 11iet forme in the gell-addrecced etamped envelorpe

end wsll 1t to me. Boaton University

Bchool of Education
Library



52

DIREJTIONS FOR FORM "B"

The teet we sre going to do todey hee the kind of probleme
thet we heve es essmples on thie page. We wlll do theee exempler
together, eso while I read the firet sample problem “A", will you
pleesce follow 8long on your paper.

Jack's boote are © inches high. Hie fother'e boote are 18
inchee high. Find how many inchee higher hle fether's boote are.

(FAUSE FOR A TOMENT

Mow, boye and girle, what would be the best wey to solve thie
problem~-zdd, subtrect, multlply, or divide? (PAUSE FOR ANSWER)

That ies ocorrect, it 1le beet to SUBTRACT.

Notice on your paper that the letter "3" nae 8 circle drewn
around 1t. Now let us do the work to get the enewer. We will do
our work in the spsce at the right elde of the paper, (POINT TO IT)

Go shead now and do the work. (WAIT FOR THE GLASS)

Jhet dld you get for en snewer? (ze=ixsmRs)(? INCHES)

Yor, hie fether'e boote are #®9inchse higher, Now Place that
enewer on the line under the problem where 1t eaye “"anegwer .

NWow vou rezd the next esmple problem "u", end reiese your hend
ag goon &t you know the best wey to golve the problem.

(CALL ON SOI'EONE) (ULTIPLY)

MULTIFLY ie correct. Filrst we will place & cirele around the
letter "U", Next we will work out the problem by ourselves. When
you know the answer ralee your hend. (CALI ON SOMEONE FOR THE ANSWER)

Right! There sre 36 cene of eoup on the ehelf.

Pe gure nov to plece your anewer on the line beelde the word
“enewver".

The next problem you will do by yourealf, \‘lhen you heve
finiehed, put down your pencile and welit for me to check your work.

(AT THIS FOINT, WILL YOU FLEASE WALK AROUND THE ROOM TO ""A¥k
SURE THE JHILDREN HAVE SIRILED A 1ETTER=-="D" IN THI3 EXAMPLE--AND
THAT THEY HAVE FLACED THE ANSWER IN THE SPACE PROVIDED.)

Wnet d1d you do to solve the problem? (DIVIDE IS ZORRECST)

whet letter did you circle? (D)

Vhet answer dod you geti? (12 FRIZNDS)

‘lake sure you hsve written the enewer in the space Tfor 1it
beeide the word "anewer".

1f you have eny queetlone stout how to do the tesst, argk them
now. I will not be ehle to help you once we stert.

{AUS¥EAR ONLY THOSE QURSTIONS WEIgH HAVE TO DO WITH THE METICD
OF MARKING THi LETTER, WHERZ TO DO THE WORK, AND WHERE TO FUT THE
ANSWER. YOU WILL BE UNABLE TO HELF¥ THE SHILDRKEN SEIRCT THR FROCESS,
OR DO THE ARITHYETIZ WORF FOR THE IMDIVIDUAL FRORLENS IN THE TEST.)

1€ there ere no further questione, you may turn the pege &nd
begin the test now.

(PLEASE HOTE THE TIME ON THE FORY FROVIDAD.)



DIREITIONS FOR FORM "2“

The teet we ere going to do today hae the kind of problems
that we have g& eemples on thie pege. We will do thses examples
together, so while 1 read the firet gample problem"A" willl you pleece
follow along On your paper,

There &re 3 rowe of soup cane on the ehelf, end there are 12
cang 1in each row. There are cene of roup on the shelf.

(PAUSK FOR A MOMENT)

Now, boye and girle, whet would be the besl way to geolve thile
problem~-add, eubtract, multiply, or divide? (FPAUSE FOR ANSYER)

That 1s correct, 1t ie best to MULTIPLY.

Notice on your vpaeper thet the letter "!I™" hae & clrele drewn
around 1t. WNow let uve do the work to get the rnewer. Ve will do
our work in tne epece st the right elide of the peper. (FOINT TO IT)

Go shead now, end do the work. (WAIT FPOR THE CLASS)

What did you get for an answer? (356)

Yes, there ere 36 ceng of foup on the shelf. Wow, Place that
snewer on the line under the problem where it eaye "anewer"'. Do not
place the anewer in the blank epace in the problem.

Now resd the next vroblem "B", end ralse your hend &e goon EE
you know what would be the beet way to eolve the problem.

(S2LL ON SOVEONTY, (DIVIDE)

DIVIDE 1 correct. Tirst we plece & circle around the letter
"p", Next we will work out the problem by ourselvee. “hen you know
the enewer relege your hend, (C/TL OV SOYEONEZ FOR THE ANSWER (12)

Right! BEach friend will get 12 péeces of cendy.

Ps pure to place your &newer on the line beside the word
"enewer", and not in the blank cpece in the problem.

The next problem you will do by youreelf. 4When you have
finiched, put down your penclile and welt for me to check your work.

(7T THIS IFOINT, WILL YOU PLEASE WALK AROUMD THE ROOM TO MAYE
SURE THE JHILDREN HAVE JIRGLED A LUTTER==-"A" IN THIS EXAVPLE--AND
THAT TI1Y HAVE FLACSED Tk AVSWER IN THE SEASE DuSIDE THE WORD "ANSWER"
AND NOT IN TH® BLANKF SPACE ¥ IN THE FROBLEM.)

what did you do to sgolve the problem? (ADD)

whet letter did you circle? (L)

What anewer did ycu met? (16 DOTLS)

Make sure you heve written Llhe esnever in the epace beelde the
word "anewe:"”, end not in the blank epace in the problem.

1f you have any gquestions &bout how to dc the teet, sek them
now. I will not be able to help you once ve gtart.

( ANSWER ONLY T/OSE QUESTIOMS WHISH HAVT TO DO #ITH THE METHOD
OF MARKING TlHE LETTER, WiLERK TO0 DO THK WORK, 43D WHERE TO PUT TN
ANS¥ER. YOU WILL Bk UNARLE TO HEIF THE CHILUREN S&5IKST THE FROSKSS,
OR DO Tii% ARITHIETIC WORY ¥OR TI'S INDIVIDUAL FROPLENS IN THY T4sT.¥Y

If there are no further gqueetions, you may turn the pere, end
bezin the teet now.

(SLEASE NOTE TH= TIVE ON Ti% FORY FROVIDZD.)
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DIRECTIONS FOR FORM "A"

The test we are going to do todey haes the kind of problems
that we have ag samples on thle page. We will do these examples
together, o while I read the first eample problem "A", will you
please follow along on your paper.

Mary hae 12 dolls, Jene hae 4 dolle, How many do they have
in all? (PAUSE FOR A MOMENT)

Now, boye end girls, whet would te the best way to solve thie
problem=--add, subtract, multiply, or divide? (FPAUSE FOR ANSWER)

That is correct, it is best to ALDD.

Notice mn your paper thet the letter "A" hees & circle drawn
eround 1t. Now let us do ths work to get the answer. We wlll do
our work in the spece at the right side of the paper. (FOINT TO IT)

Go shead now and do the work. (WAIT FOR THE CLASS)

What did you get for &n answer? f¥ (16 DOLLS)

Yes, Mary end Jane have 16 dolle in all. Now place that answer
on the line under the problem where 1t says "enswer".

Now you read the next sample problem "B", and raise your hand
as soon &8 you know the best way toc eolve the problem.

(CALL ON SOVEONE) (SUBRRACT)

SUBTRACT 1s correct. Firet we willl place a circle around the
letter "5"., Next we will work out the problem by ourselves. When
you know the anewer ralse your hand. (CALL ON SOMEONE FOR ANSWER)

Right8! Hile fsther'e boote are ¥9inches higher.

Be sure now to place your enewer on the line beelde the word
"enewer".

The next problem you willl do by youreelf. When you have finlehed

rut down your pencilles &nd walt for me to check your work.

(AT THIS POINT, WILL YOU FIKLASE WALK AROUND THE ROOM TO MAKE
SURE THE CHILDREN HVAE CYRCLED A LETTERe-="" IN THIS EXAMFLE--AND
THAT THEY HAVE FLACKD THE ANSWER IN THE SFACE PROVIDED.)

What did you do to erolve the problem? (MULTIPLY)

Whet letter did you circlef? ()

What anewer did you get? (36 CAVS QF SOUP)

Make sure you heve written the enswer in the epace for it
beeide the word "answer".

If you have any questiones sbout how to do the teet, erk them
now. I wlll not be &ble to help you once we start,

( ANSWER ONLY T!OSE TUESTICNS WHICH HAVE TO DO WITH THE “ETIOD
OF MARKING THE IETTER, WHERZ TO DO T'E WOR¥, AND WIENE TO TUT THE
ANSWKR, YOU WILL BT UNABLK TC HRIP THE CHILDREN SELKST THE FROCESS
OR DO THE ARITIMETIC WORF WOR T!'E INDIVIDUAL FROPLEMS IN THE TEST.)

If thers 2re no further queetlone, you may turn the page and
begin the teet now.

(PIEASE NOTE THE TIME ON TWE FORY FROVIDED.)
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Total teet time
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FORM A

NAML _ . BOY
G15L

SCHOUL _ .

JATY or TOWH _

TODAY'S DATE
(yeer) (month) (day)
DATE OF LAST BEIRTIIDMY
{vear) (month) Idey)
YolUs AGLE
SAMI LS PO YOUR WORY HWIE=

Jane heeg 4 dolle. (E} 3 12 D

A, Mapy hae 12 dolle,

How many do thoy have in pl17
Anawer

iHim A 3 .

™

felhier'e Boote ere 18 inches hiph#y,

Jeok'e boote are 6 1lnches high.
ifow

meny irchee higher sre hig father's toote?

Anewsy — ___ .4 8 " _

e

UI
genelf, and there sre 12 gsns n eaanh row.

There ere 3 rowe of scup c&ns on the

lNow meny cang of soup are there on the eshelf?

Angwor
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DO YOUR WOREK HERL 59

(a1

L= Tim sxercviepes 2 houre sach day. A 3 4 D

How m&ny nours dces he exercilee 1ln 24 daya?

Anewer__

(A=-8) There were 12 marblee in each rine. A g M D

There were 4 rings. How many marbles were

there in el117%

Answer

L - —— g -

T il eI SIS ST T IR

(A-Q) Fridey the girle plchked 18 fdowers A 3 M D

in the field.

Saturday they picked 6. How

many mere flowere d1d they pick on Friday?

rnewer

- -

{A=-10) Eddv's father ran 15 miles in A 3 M D

3 hours. 1f he ren the same distancs euch

hour, how many miles dild he run sach hour?

Anewer

. —— W s—

-

(A=11) There were 16 28il boate on the

. L be .
dang . ha AL ¥ I SR 11

had blue g&lle.

a
(Y]
=
o

Yo, W

e ed whilte salls, Ths otlhers

How man boate had blus s2ilas?

Anpwer

-l

(A=12) 12 boye were plaving on the lewn.

laying icpethner?

>
v
=
o

) mora came to play. How many boye wsre

Ansvar
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FORM_ B

NAME BOY
SCHOOL GIRL
CITY or TOYWN
PATE TCDEY'S DITE

(yoar} (month) (day)
DATE OF LAST BIRTHDAY

(vear) (month) (daey)
YOUR AGE
SAMEPLES DO YOUR WORK HERE
A. Jack'e beote are 9 inches high. Hie A (g) M D
fether's bopte are 18 1nches high. Find how
many inches higher hils father'e boots &re,

Anewver
B. There are 3 rows of soup cans on the A S M D
ehelf, end there are 12 cane 1in each row.
on
Find how many cane of soup there are the
Ahelves. ehelf.,
Anewar

C. Gloris hse 36 pleces of candy. She A 3 M D

wante sach of her 3 friende to have the same
number of piseces. Find how many plecee of
candy each friend willl get.

Angver
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