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It was the purpose of this 1nves£igatioh (1) to determine the

relative valus of the Algebre I grade, the lowa Tests of Educational

Development quantitative thinking score, and the Iowas Teste of Educa-

cational Devslopment composite score in predicting the geometry grade,
and (2) to present the findings, using two predictor variables, that
would provide the best poseible estimate of success in geomstry,

The study involved 219 students in seven schools in Linn
County, Ilowa, who were enrolled in geometry in 1966-67., Selsction of
the schools was made on the basis of information about the Algebra I
and geometry textbooks useds, This information was obtained from a
questionnaire, Means and stendard deviations for each of the pre-
dictor variables and the criterion were computed for all seven schools
and for sach school, Since the means obtainsd for two of the schools
were generaelly lower and the standard deviations higher than for the
other five schools on all variables, further statistical analysis was
dong grouping those two schools, the remaininé five mchools, =all
ssven schools, and sach school individually,

Correlatione were computed between the geometry grade and each
of the three predictor variables, Intercorrelations were found
between the three predictors. Multiple R's werse computed betwsen
geometry grades and two predictors. Regression equations bassd on
sach of these combinations were derived for the group of seven schools
and doubls-sntry expectancy tables were made to display these

relationships,.



The mejor findings and conclusions of this study were:
1. The algebra grade was the best single predictor of the geometry
grade.
2, The ITED composite score was the poorest predictor of the geometry
grade for all seven schools and for the subgroup of five schoolss The
poorest predictor for the subgroup of two schools was the ITED quanti-
tative thinking score.
3+ All correlations obtained for the subgroup of two schoocls were at
least .10 higher than the correlations obtained for all seven schools
and the subgroup of five schools.
4, The ITED quantitative thinking test did not predict geometry
grades any better than it had predicted algebra gradss.
5. The ITED composite score seemed toc be a better predictor of the
algebra grade than of the geometry grade for both the group of ssven
schpols and the subgroup of five schools.
6se The multiple R's ranged from .59 to ,99.
7« The best multiple predictor of the geometry grade for all seven
schools and the subgroup of five schools was found by combining the

algebra grade and ths ITED quantitative thinking scors.

8. The best multipls predictor of the geometry grade for the subgroup
of two schools was ths combination of the algebra grade and ITED
composite score.

9. Correlations from this study involving "modern™ algebra grades and

"modern™ geometry grades were generally in agreement with the results



of studies done a quarter of & century sarlier, although the multiple
correlations were somewhat lower than those obtained in previous

studiss.
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CHAPTER I
THE PROBLEM

Individual telks with many mathematics tsache:a, counselors,
and school administrators in Linn County, Iowa, seemed to indicate that
there was a general mgresment that not ell students who attend the
secondary school should be required to study gsomatry.l As mentioned
by many of the mathematics teachesrs, counsslors, and school adminis-
trators, some students do not possess the ability necessary to suceceed
in geometry, nor are they ablse to profit greatly from its content.
Spveral of the mathematics teachsrs who taught geometry
expressed concern about the several students they had in each of their
geometry classes who wers felling. These students, they felt, had
bean potential feilures at the start of the year in geometry. They
sxprassad concern that more guidance had not besn given to thase "poten-

tiel failures™ when these students were electing their geometry class,

1Joe Barker, Superintendent, North-Linn Community Schools, Troy
Mills, Iowasy Eerl Carrothers, mathemeatics teachsr, Springvilla Commun-
ity Schools, Springville, Ioway Jos Ceshman, Superintsndent, Alburnett
Community Schools, Alburnett, Iowat Wilma Davidson, Counselor, Albur-
nett Community Schools, Alburnett, lowaj; Maurine Fralick, mathematics
teacher, Central City Community Schools, Central City, Iowa; Henry
Johnson, mathematics teachsr, Center Point Consolidated Schools, Center
Point, Ioway Norman Russell, Principal, Nprth-Linn High School, Coggon,
Iowas Robert Smola, Principal and Counselor, Central City Community
Schools, Centrel City, Iowe; Clarence Thompson, mathemmtics teacher,
North-Linn High School, Coggon, Iowa; and Ruth Welker, Counselor,
Marion Independent Schopls, Marion, lowa,



All of the counmslors who were contacted were aware of the
problsm these mathematics teachers expressed. The counselors expressed
a desire for some ¥Rllid procedure which could be used to predict

success in geometry to use with these potential geometry studsnts,

Statement of the problem., It was the purpose of this investi-

gation (1) to determins the relative value of certain measures avall-
able at the time of the study for ﬁnvdicting the grade in "modern”
geometrys and (2) to present the findings, using two predictor veria-
bles, that would provide the best estimate of success in geometry.

Specifically, this study wes designed to answer the following
questions:

l. Was the algebra grade an effective predictor of the geometry grade?

2, Was thers a higher correlation betwssn the lowas Tests of Fducational
Development (ITED) quantitetive thinking score and the geometry grade
than between ths ITED composite score and the geometry grade?2

3. Wes the ITED quantitative thinking score or the ITED composite

score & better predictor of the Algebra I grade tham of the gesometry

grade?

2This commonly used designation of the lpwa Teste of Educational
Devslopmant, ITED, will be employed at verious points throughout the
thesis.
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4, Was the combination of the algebra grade and the ITED quantitative
thinking score a better predictor of the geometry grade than a combina-

tion of the algebra grade and the ITED composite score?

Importance of the study. Teachers, counselors, and adminis-
trators of a particular school system are always concerned with the
continuing problem of estimating future ‘performance of students bamed
on available records., Similarly, when an individual is thinking about
teking a particular course, his decision is usuelly gowverned by an
estimate of his chance of success in the proposed course.

The investigator, as a geometry teacher, became quite concerned
about the large number of students in the geometry class who did not
have the adequate mathemetics background as measured by the ITED
quantitative thinking scores and the Algebra I grades to do satisfac-
tory work in geometry. When checking to ses what procedures were
followed in helping a student decide whether or not to slect geomsetry,
this writer found that essentially only one criterion, the successful
completion of Algebra I, was used. Once this criterion was satisfied,
the decision as to whethser or not to study geometry was left to the
student. The only objective factor on which the decision was based was
the Algebra I grade. Could such a procedurs be defended? Gorecki
stated:

The coefficient of correlation between final algebra numerical
gradeg and plane geometry was high enough to be significant.
This author /Borecki/ does not suggest, however, that passing a



course in algsbra automaiically qualifisd a student for success in
a plane geometry course,

While conferring with other geometry teechers and counsselors in
nelghboring schools in Linn County, Iowe, the investigator found that
the problem of selection of students for geometry was also a problem
of great concern te them, While conferring with these teachers and
counselors, the investigator inquired as to what factors wers taken
into consideration when scheduling students for geometry. The most
frequent repliss weres nine, the desire of the student, a passing
grade in Algebra I, and & conference with the counselor. Counselors
were concerned when counseling students who were contemplating taking
geomsetry, since they had no velid procedure that they could use with
these students to predict their success in geometry. The best the
counselors could do when & studsent asked his chances of probable suc-
cegs or of attaining a certain grade in geometry was to makse an
"educated guess”" from a combination of the counselor's past experi-
ences, and the student's past grades and test results. In a study
done by Blick and Bramen on practices used in counssling students
prior to enrollment in geometry, the investigators found:

The estimate of the pupil's ability by the guidance director weas

used extensively in a greater percentege of small schools than
medium and large schools, This practice was used extensively by

-

3Audray Gorecki, "The Lee Test of Geometric Aptitude:t A Study
of Its Use in Predicting Clase Success and Its Use in Guidance in the
Winona Public Schools® ?unpublished Mester's thesis, Winona State
College, Winona, Minnesote, 1958), p. 34.



a greater percentage of senior high schools and six year high
schools than four year high schools,

In view of the foregoing, if counselors are to fulfill their
role when counseling students who are contemplating taking geometry,
they will need to use a procedure that considers algaﬁra grade, ITED
guantitative thinking score, and ITED composite score. These factors
apparently are related to success in geometry as measured by geometry

grades,

4David J. Blick and Shirley E. Bramen, "Some Practices Used in
Counseling Students Prior to Enrollment in Elementary Algebra and Plane
Geometry," School and Mathematics, LIV (January, 1954), 113,




CHAPTER II
REVIEW OF THE LITERATURE

Prior to 1930, only a few of the large number of predictive
studies completed dealt with the prediction of success in high school
geometry, After 1930, many studies have dealt with the prediction of
success in geometry, Those studies which involved the prediction of
algebra grades and/or geometry grades did not involve "modern" algebra
or "modern" geometry as defined by this study. Although these studies
did not involve "modern" algebra grades or "modern" geometry grades,
these studies would show similar relationships between each of the pre-
dictor variables and geometry grades as would studies that involve the
prediction of "modern" algebra grades and "modern" geometry grades as
defined by this study. This investigator expected the findings of this
study to show the coefficients of corxrelation and the multiple coeffi-
cients of correlation to be similar to the correlations found in

previous studies;
I. PREDICTION OF SUCCESS IN ALGEBRA

Although the next two recent studies involved predicting success
in algebra, they provided possible methods of approach for this study,

Both studies developed prediction equations. Ivanoff, DeWane, and
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Praeml used six variables--reading, arithmetic, language, and composite

scores from the High School Placement Test, I.Q., and the eighth grade

mathematics mark--in their prediction equation for algebra. The com-
posite score correlated the highesﬁ, .699, with the algebra mark, while
the I.Q. correlated the lowest, ,510. Barnes and Asher2 used ten pre-
dictor variables in their prediction equation for algebra. They used
the seventh grade mathematics mark, the eighth grade mathematics mark,
the seventh grade reading mark, the eighth grade reading mark, the raw

score on the Dtis Beta I.Q. test given during the eighth grade, the

arithmetic and reading grade equivalents of the lowa Every-Pupil Tests

of Basic Skills given during the eighth grade, the grade equivalent on

the arithmetic part and on the reading part of the lowa Every-Pupil

Tests of Basic Skills given during the seventh grade, and the raw score

on the Orleans Algebra Prognosis Test given during the eighth grade.

The highest correlation, .5881, was between the algebra mark and
the eighth grade mathematics mark. A regression equation using six of
the ten predictor variables was obtained, and it had a multiple corre-

lation of 6610, The variables used in the regression equation were:

1John M. Ivanoff, Evermode T. DeWare, and O, Praem, "Use of Dis-
criminant Apalysis for Selecting Students for Ninth-Grade Algebra or
General Mathematics," The Mathematics Teacher, LVIII (Nay, 1965),
412-416,

2Ward Ewing Barnes and John William Asher, "Predicting Student's
Success in First Year Algebra," The Mathematics Teacher, LV (December,
1962), 651-654, '




seventh and eighth grade mathematics marks, eighth grade reading mark,
grade equivalent on the arithmetic and reading part of the lowa Every-

Pupil Tests of Basic Skills for the seventh grade, and the raw score

on the algebra prognostic test given during the eighth grade.

II. PREDICTION OF SUCCESS IN GEOMETRY USING VARIABLES

OTHER THAN ALGEBRA GRADES

Since 1930, numerous studies have dealt with predicting success
in high school geometry. Most of these have not limited their attention
to one factor but have studied the effect of a combinatién of factors on
predicting success. There have been many studies directly related to
predicting success in geometry that have not used algebra grades as one
of their sources of data,

Lee and Hughes3 were concerned with predicting success in algebra
and plane geometry. A group of 213 geometry students was used. The
study used the scores from the following variables for predicting first

semester success in geometry: the lLee Test of Geometric Aptitude; the

Hughes Trait Rating Scale, which was the pooled rating of a student on

industry, accuracy, initiative, reliability, coopsration, and leader-
ship given by all of the student®s teachers of the previous semester;
the geometry teacher's ratings on mathematical ability; the Kuhlmann-

Anderson Imtelligence Test score; and the Terman Group Test of Mental

3J. Murray Lee and W, Hardes Hughes, "Predicting Success in Alge-
bra and Plane Geometry," School Review, XLII (April, 1934), 188-196.




Maturity. FEach of these factors was correlated with achievement in

plane geometry as measured by the Drleans Plane Geometry Achievement
Test and with the mark given by the geometry teacher at the end of the
first semester.

The results showed that the Lee Test of Geometric Aptitude gave

the best single prediction of achievement (r = .63). The best multiple

predictor of the geometry mark was composed of the Kuhlmann-Anderson

Intelligence Test, the Lee Test of Geometric Aptitude, and the trait

ratings (R = .67). The mark received in geometry was predicted almost

as well by using just the Lee Test of Geometric Aptitude and the

Kuhlmann-Anderson Intelligence Test score (R = .66). Lee and Hughes

found a correlation of only .36 between the geometry mark the pupil

received and his achievement as measured by the Orleans Geometry

Achievement Test.

Holzinger and Swinef“ord4 predicted achievement in geometry using
spatial and general deductive factors. Most of the tests in their bat-
tery were specially devised at their laboratory with particular emphasgis
on improving the measure of the spatial factor. The test battery con-
sisted of eight spatial tests and three additional tests--the Series
Completion, the Woody-McCall Fundamentals, and the Word Classification--

used to measure the general deductive factor. These additional tests

4Karl J. Holzinger and Frances Swineford, "The Relation of Two
Bi-Factors to Achievement in Geometry and Other Subjects," Journal of
Educational Psychology, XXXVII (May, 1946), 257-265.
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were used so that the spatial factor coild be separated from, and
studied independently of, the general deductive factor. The subjects
were 174 pupils in five geometry classes that were taught by four

different teachers. They found the following correlations:

General Spatial
1. Series Completion .857 -——-
2. Woody-McCall Mixed Fundamentals 473 ———
3. Word Classification 416 ———
4, Visual Imagery | .502 .592
5. Punched Holes--Verbal . 461 625
6. Punched Holss .570 .654
7. Cubses .272 .509
8. Figures 442 «455
9, Form Relations .391 .552
10. Pattern Perception .523 .508
11,. Drawings »503 673

The best measure of the general deductive factor was the ssries comple-
tion. The visual imagery test, the punched holes test, and the drawings
test appeared the best measures of the spatial factor. The other factor
weights for the spatial factor were also substantial. The average inter-
correlation of the eleven tests was .418.

The multiple correlation for the general factor and its best
estimate Ffom the entire battery was .903; the corresponding coefficient

for the spatial factor was .897. The battery as a whole provided an
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excellent measurs of these two factors, Nine months after the factor
test battary was administered, an achievement test, the American Coun-
cil Cooperative Plane Geomstry Tests, wﬁ: givan, The correlation be-~
tween the stendardized gsometry test and the best estimate of such
ability from the entire test battery involving both factors was .T68.
When correlating the gensral and spatisl factors with the mark received
in geometry at the snd of the yemr, the general factor cogpelated at
»584 and the spatial factor at ,227,

A comparison of an intslligence test and an achievement test in
plane geomstry was made by Hummsr.5 Her study involved 154 students,

The Otis Group Intglligence Scmle and the Columbig Rasearch Bursau Plane

Geometry Temt were the measuring instruments., Her study showed a corre-

lation of .58 between mcores on the Btig Croup Intelligencs Test and on

the Columbis Research Buresu Plane Geomstry Test, Achievemant in

geometry, she found, can be differsntimted only at the extremes of intel-

lectual ability, Feilure in geometry was likely to occur if the I.Q.
was balow 8 limit lying somewhere betwesn 100 and 110,
Several studies using geomstry prognosis tests have been done.

In 1930, Psrry6 did a study using the Perry Prognosis Tgst, the Orlsens

&

5Viviln L, Hummer, ™A Comparison of I.Qd. and Achievement in Plane

Geometry,” Schopl Sclenceg snd Mathgmatics, XXVI (May, 1936), 496-501,

6Winuna M. Perry, "Prognosis of Abilities to Solve Exercises in

Geometry,” Journal of Educstional Psychplogy, XXII (November, 1931),

604-609.,
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Prognosis Test, the Hart Geometry Achievement Test, geometry grades, and

1.0. as measured by the Terman Group Test of Mental Ability. She found

that the coefficient of correlation of the Orleans Prognosis Test with
the I.Q. was .72, This was the highest correlation. "According to Perry,
both the Perpy Prognosis Test (r = .61) and the Orleans Prognosis Test
(r = .66) predicted achievement in geometry, as measured by the geometry
grade, equally well, If achievement in gecmetry is measured by the Hart

Geometry Achieyement Test, the Orlgans Prognosis Test predicted achieve-

ment better (r = .78) than the Perry Prognosis Test {r = .63).

Gibney's sfudy7 was concerned with those students who had a
score below the critical score of twenty-four on thevLee Geometric Apti-
tude Test. Forty-nine of the 157 algebra students who were given the
Apti Tgst at Roosevelt High School in Chicago, Illia
ndis, received a score below twenty-four, An experimental program was
set Qp with these forty-nine students. They were segregated into two
classes with a different teacher for each class. These two teachers
adapted their instruction to the capacities and to the possible rate of
progress of their students, At the completion of the experimental pro-

gram, the Becker-Schrammel Plape CGeometry Test was given., Of the forty-

nine students who, according to the aptitude test, would probably have

failed in a regular geometry class, only ten per cent failed.

7Esther F. Gibrey, "Aptitude Tests in Relation to the Teaching of
Plane Geometry," The Mathematics Teacher, XLII (march, 1949), 181-186.

—————————————————————



13

The Ngw York Rating Scale for School Habits was used by Orleans8

to measure neatness, interest, ambition, persistence, honesty,
initiative, reliability, and stability. The specific ability test in
geometry consisted of nine lessons, sach followed by an exercise based
on the lesson and a summary test at the end. The achievement test used

at the end of one semester was the Orleans Plane Ggometry Achievement

JTest. Of the 235 pupils who took geometry, the mean I.Q. from the Otis
Self-Administering Intelligence Test was 112,56,

These 235 pupils were from seven schools with from forty-four to
seventy-nine pupils in each school. From his study, Orleans found:

l. Correlations between scores on a test of specific ability in

geometry and marks representing achievement were in general higher (r
.45 to r = .65) than those between I.Q.'s and marks in achievement (r =
.51 to r = .54),

2, ‘Using 213 pupils, the combination of the prognosis test and the
intelligence test was a slightly better predictor of geometry success
(R = .72) than the prognosis test was alone (r = .71).

3. The range of I.Q.'s of a group of poor pupils segregated on the
basis of the test of specific ability was wide enough to make Orleans
feel that segregation on the basis of the I.Q.'s would do a grave

injustice to a number of pupils.

8...loseph B, Orleans, "A Study of Prognosis of Probable Success in
Algebra and in Geometry," The Mathematics Teacher, XXVII (Apri1, 1934),
165-180; (May, 1934), 225-246,
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4, Ewven inba group of poor students who were given a modified geomstry
- course at a much slower pace than was usual, there were somse students
who were not successful. He felt the very poor students should bs elimi-
nated at the beginning of the term. The test of specific ability
seemed ta ﬁradict the failure of these students.
5. The knowledge of the prognosis test scores by the tasachers from the
very start seemed to be helpful in the heterogeneous groups since the
test results seemed to guide the teacher in the treatment of the pupil.
6. A study of the records of individual pupils who scored at the lower
end of the distribution of the prognosis tsst scores over a period of
several terms indicated the value of 2 test of specific aebility for
guidance.

Lingg tried a new approach in helping students decide whether or
not to take geomstry. All algebra students were given the Lee Test gf
Gegmetric Aptitude. Each algebra teacher gave a work habit grade to
gach algebra student which indicated the attituds the student took
toward his reaponsibility fof homework, class recitation, and the sub-
ject matter. This work habit grede, his algebra aptitude score, his
geometry aptitude score, and all previous arithmetic achievement scores
were written on a report card. Using this report card, one teacher did
all of the counseling. Charts which showed the results of the previous

five years and their rslationships with the final geometry grades were

9Carmel Ling, "Shall They Take Geomstry?" The Mathematics Teacher,
XLVII (December, 1954), 567-558, -
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used as a basis of guidance, After counseling, each student was asked
- if he were going to take geometry. For those 125 students who indicated
"yes," letters were sent to their parents telling them that their son or
daughter should:
l, do very well in geometry if he continues as he has in the
past.
2. be able to carry geometry in a successful manner if he will
apply himself diligently,
3. experience difficulty with geometry but should pass with
continuous effort,
4, bave great difficulty in understanding geometry and will
have trouble passing the course.
Each parent who called the counselor was pleased to get the letter and
wanted to know how he could help his child do better in geomefry. Some

parents also wanted to know whether their child should take geometry if

the letter showed their child would have trouble with geometry,
III. PREDICTION OF SUCCESS IN GEOMETRY USING ALGEBRA GRADES

Particulérly pertinént to this study were those investigations
that used algebra grades as one of the variables in predicting success
in geometry., Richardson,ll with a group of 135 in 1933, conducted a
study in which he iﬁvestigated the factors that affected a student®s
success in geometry. The only prerequisite for taking plane geometry

has been the’completion of work in beginning algebra. In determining

01pi4., 558,

llH. D. Richardson, "Predicting Achievement in Plane Geometry,"

The Mathematics Tggcher, XXVIII (May, 1935), 310-319,
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whether this method was satisfactory, a study was made by Richardson

~using the I,Q.'s resulting from the Terman Group Mental Test, the

Orleans Geomstry Prognosis Test scores, the first semestsr and second
semester algebra gradas, a teacher?s estimate of the student!s grades,

the research office prognosis, the Iowa Algebra Prognosis Test scores,

and a teacher®s rating on studiousness.

These factors were correlated with gaometry‘achievement as
measured by first semester geometry grades. The lowest correlation (.34)
was with the teacher's rating on studiousness. The highest correlation
(.70) was with the second semester algebra grade, which was the best
single predictor., Other correlations were .67 with the previous mathe-
matics teacherts estimate of ability to learn geometry, .67 with- scores

on the Orleans Prognogtic Tests of ability in geometry, .64 with the

research office prognosis, .63 with first semester algebra marks, ,50
with,I.Q., and .50 with the lowa_Algebra Progngsis Tests scores.j
Richardson found that, using the multiple correlation technique, the
second sgmester algebra grades and the geometry prognostic test scores
together prOvedvto be the best predictor of first semester grades in
geometry, with a multiﬁle R of .77.

Hamilton12 did a study using marks in ninth grade algebra and

ninth grade English. Hamilton chose algebra and English because he

12J. Landon Hamilton, "A Method for Reducing Failures in Plane
Geometry," Journal of Edycational Research, XX (May, 1937), T00-702.



17
thought success in these two subjects was most closely related to suc-
cess in geometry. He found a point average by transforming each semes-
ter's grade in algebra and each semester!s grads in English into an
appropriate numerical value such as A = 4, B =3, C =2, D =1, and
F = 0, An average of these four grades was found and was called the
point average. The point average was censidered as one grade for the
four semesters of ninth grade work. This point average was correlated
with marks or grades received in 108 geometry, and a correlation of .63
(N = 87) and .78 (N = 88) was found using two groups. A point average
of 2,00 in ninth grade English and algebra was considered average.

Hamilton concluded from his study that students with a point

average below 2.00 either were not ready for or were not capable of

passing plane geometry. Students with a point average of 2,00 would
be capable of passing geometry provided that they realized their
handicap and were willing to put forth the extra effort needed to
master geometry, He concluded that students with a point averags
above 2,00 were capable of mastering geometry and would pass without
any undue difficulty,

In the first group of eighty-seven students in his study, thers
were twelve students who had an average below a C in algebra and ninth
grade English, Elesven of these twelve students failed geometry and one
received a Do In addition to the twelve students, seven other students
failed geometry. Six of these seven students had a C average in alge-
bre and ninth grade English, and one had a C+ average. Similar results

were found for the second group of eighty-~eight students in which
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eight of the students who averaged less than C in algebra and ninth
grade Emglish failed geometry.

In 1940-41, Davis and Hsnrick13 did a study involving a group
of 315, They determined the relative effectiveness of the score on the

Stewart-Davig Test of Ability in Geometry, the I.Q. on the Otis Self-

Administering Test of Mental Ahility, the eighth grade arithmetic

mark, and the second semester algebra mark in predicting achievement
in geometry. Achievement in geometry was measursd by an objective
teacher-made achievement test in geometry and a standardized achieve-
ment test, the Orleansg Plane Geometry Test.

It was found that the best sfngle predictor of achievement in

geometry was the Stewart-Davis Test of Ability in Geometry. This

correlated at .88 with the Orleans Achievemsnt Test and at .89 with a

compoeite achievement score which wae the average of two teacher-made
teste and the Orlsans Plense Geemetry Achigvement Test. The second
beet single predictor was the intelligence guotient, which correlated

at .85 with the Orleans Achievemgnt Test and at .86 with the composite

achievement scores. The algebra mark correlated at .78 with the

Orleans Achisvement Tsst and at .87 with the composite achievement

score. Marks in arithmetic had limited value (r = ,59) in predicting

achievement in plene geometry. The best predictor was a combination

13Robert A, Davis and Marguerite Henrick, "Predicting Accom-
plishment in Plane Geomstry,™ School Science and Mathematics, XLV
(May, 1945), 403-405. ‘
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of the Stewart-Davis Test and algebra marks., This combinmation corre-
lated at ,89 with the Orlpans Achisgvement Test and at .95 with the

composite achisvement score, A combination of the Stewart-Davig Taest

and the intelligence guotient correlated with the achisvement test in
geometry at .86 and at ,91 with the composite achievement score. The
combination of the Stewart-Davis Test and the intelligence quotient
had about the same predictive value as the combination of the algsbra
merk and the intelligence guotient, which correlated with the achiave-
mant test at .85 and with the composite achisvement score at .91,
Sanders,l4 with a group of eighty-threse, studied the prediction
of succese in plans gsomstry using I.Q.'s from the Otis Intslligsnce
JTest, prognosis scores, eighth grade English marks, and first year
algebra marks, He drew the following conclusions from the results of
his study:
1. Algebra marks have no value in predicting success in plane
geomstry (r = .506)., The higher the pupil'es mark in first ysar alge~
bra, the lower the prediction mark in plane geometry,
2, I.Q.'s and prognosis scores were not sufficiently relisble, as
measured by the size of the correlation cosfficient, for predicting
success in plans gsometry.
3. The correlation of the eighth grade English marks with geometry

marks (.554) indicated that thess grades would be & better predictor

14
C. R, Sanders, "A Study in Prognosis of Success in Plane

Geometry" (unpublished Master's thesis, Louisiana State University,
Baton Rouge, 1935).
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of success in geometry than I.Q.'s (r = .502), prognosis scores
(r = .40), or algebra grades (r = .506), but not sufficiently better
to be significant.
4., The higheat multiple correlation of .833 was found when all of the
factors wers used.
5. The correlation between the predicted marks and the actual marks
of achisvement in plane geometry was ,30.

Sutton,15 using a group of 145, studied the prediction of
success in geometry using as predictor variables the average of the
marks assigned in the eighth and the ninth grade, the I1.Q. from the

Otig Intelligence Temt, the eighth grade arithmetic mark, the first

year algebra mark, the standardized test scores in algsbra, the
biology mark, the age of the pﬁpil, and the sex of the pupil. He
found that the average of the sighth and ninth grade marks was the
best predictor of success in geometry (r = .613). I.Q.'s were a poor
predictor (r = .362). Eighth grads arithmetic marks (r = .494), marks
assigned for biology (r = ,502), and sex did not yield sufficiently
high correlations to be used as single predictors. First year algebra
grades (r = .559) and the standerdized algebra test scores (r = .584)

had a fair degree of correlation with plane geometry grades, Sutten

l5Robert Orren Sutton, "Who Should Study Geometry? A Study in
Predicting Success in Plane Geometry™ (unpublished Master's thesis,
Louisiana State University, Baton Rouge, 1936).
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found that age was a factor. The best ages for learning geometry were
the years between fifteen and eighteen. The multiple R using I.Q.'s,
arithmetic marks, algebra marks, and biology marks was .780. From the
findings of his study, Sutton believed that teachers! marks of achieve-
ment measured factors other than achievement. Success in geometry
seemed to depend upon the teacher and these other factors.

Cooke and Pearson16 studied the relative prognostic value of

the Orleans Geometry Prognosis Test, the Terman Group Test of Mental

Ability, and the grade earned in beginning algebra to predict achieve-

ment in geometry as measured by the Cglumbia Research Bureau Plane

Geometry Test and the grade received in geometry. Their study involved

nine high schools and 195 students. Two multiple regression equations

were then derived. One used the Columbia Research Bureau Plane Geometry

Jest score as the dependent variable, and the other used the mark
received in geometry as the dependent variable., Their findings showed:
l. The highest correlation was between the teacher®s mark in plane
geometry and the teacher's mark in algebra (r = ,546).

2, A combination of the three prognostic factors gave the most accur-
ate prediction of achievement in plane geometry as measured by the

Columbia Research Bureau Plane Geometry Test (R = ,747).

3, Neither of the prognostic instruments taken alone nor all of them

in combination predicted achievement in plane geometry with sufficient

16Dennis H. Cooke and John M, Pearson, "Predicting Achievement
in Plane Geometry," School Science and Mathematics, XXXIII (November,

1933), 872-878.
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accuracy to warrant their use as the final and only Factors.17 They
felt that the following factors probably had some influence on achieve-
ment in geometry: a pupil's school habits, such as regularity of home-
work, attentiveness in the classroom, originality, initiative, and
perseverance; external factors that influence a pupil's school work,
such as opportunities for home study, number of hours of outside work,
number of children in the family, and attitude of the parents toward
school achievement.

Crane,18 in 1941, did a study to find a reliable method of pre-
dicting achievement in plane geometry. 5he investigated the possibili-
ties of using such factors as intelligence, age, social background, the
pupilfs attitude toward geometry, the estimate of the pupil's ability

to do geometry successfully as predicted by the Orleans Geometry Prog-

nosis Test, and the marks received in algebra, English, social studies,
and foreign language. A multiple R of .686 was found when previous
marks in algebra, Eﬁglish, social studies, and foreign language were
correlated with geometry marks, By adding to these the Orleans

Prognosis Test and I.Q., the multiple coefficient of correlation was

raised to .733. The following coefficients of correlation (r) were

17Cooke and Pearson felt the coefficients of multiple correla-
tion should be greater than .75 to predict achievement in geometry with
sufficient accuracy.

18Mary P, Crane, "The Prediction of Success in Plane Geometry,"
(unpublished Master's thesis, Wayne University, Detroit, 1941).
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found: .659 with English marks, .635 with I.Q., .577 with algebra

marks, and .501 with the Orleans Test. Her findings showed:

Although the prognosis test alone could not be used to predict the
teachers? marks in first semester geometry with any degree of
success, when combined with intelligence and past marks a regres-
sion equation could be derived which actually did predict the
teachers! marks in 48,3% of the cases. In 79.3% of the cases the
predicted mark differed from the mark received by less than one
full mark,19

In trying to discover the "factors other than ability" which might
be expected to influence achievement, we had no discernable success.
So far as we were able to discover, motive, attitude, home environ-
ment, study conditions, or the education of their parents had 1little
if any effect upon geometry achievement, for there seemed to be as
many who succeeded under any particular condition as there were
those who f‘ailed.20
. 21 .
From a study carried on by Lee and Lese, with a group drawn
from two previous studies, some conclusions were drawn pertaining to
the relationship between algebra marks and geometry marks., Since there
was a time interval of one year between the earlier studies and since
two of the schools were uséd in both studies, there were complete

records in both algebra and geometry for the 181 pupils. The varia-

bles used were thé Lee Test of Algebraic Ability, the Lee Test of

Geometric Aptitude, the Renfrow Geometry Test, scores from an algebra

P1bid., p. 37.

2DIbid.

21Dorris May Lee and J. Murray Lee, "Some Relationships Between
Algebra and Geometry," Journal of Educational Psychology, XLII
(October, 1931), 551-560.
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achievement test, and first semester grades inkalgebra and geometry,
Their findings revealed the following:

1. The correlation between the ability to do algebra and the ability
to do geometry fell between .50 and .65,
2. The correlation between achievement in algebra and in geometry
probably fell between .40 and .70.
3., The correlations between ability in algebra and ability in geom-
etry were usually higher and more consistent than those of achievement
in algebra and achiesvement in geometry.
4, About 40 per cent of the pupils showed differences between algebra
and geometry with respect to both ability and achievement that could
not be attributed to chance.
5, Some factor, other than ability and achievement, was entering into
school marks in these two subjects.
6. Students who took geometry were a select part of the group that had
taken algebra the year before.
7. Pupile receiving low marks in algebra did not, as a rule, take
geometry,
8. Pupils were likely to receive a lower mark in geometry than they
received in algebra.
9, It seemed more difficult to determine the failing point for a
pupil in geometry than it was in algebra.

About the use of the algebra grade as a predictor of success in

geometry, the Lees said, "Better guidance of a pupil in geometry is
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possible by using tests of ability to do geometry than by using the

algebra record. The two, howevsr, should be used togather."22

IV, PREDICTION OF SUCCESS IN MATHEMATICS USING THE

IOWA TESTS OF EDUCATIONAL DEVEL OPMENT

Graham,z3 in a gtudy for his master's thaesis, arrived at a
thres~variable equation for predicting success in algsbra using the
score of Test 4, Quantitative Thinking, of the lowa Tests of

Educational Development, the composite score from the Ilowa Tests of

Educational Development, and the intelligence quotient from the Otis
Quick-Scoring Mental Ability Test. His study involved 122 students
from the same high school within a three-year span of time., Graham
found the following correlations with slgebra gradeat gquantitative
thinking score .743, composite score .689, and I.Q. .702. The inter-
relationship of the veriesbles showed that the quantitative score and
the I.Q. correlated at .741, while the composite score and the I.Q.
correlated at .740. The coefficient of multiple correlation using all
of the varisbles was .78, Using two samples, Grahem found his regres-
sion equation to be 64 per cent and 76 per cent accurate in the pre-

diction of algebra grades,

221044., pe 196.

23Laslie Milton Graham, "A Study in Predicting Success in
Algebra" (unpublished Master's thesis, Iows State Teacher's College,
Cedar Falls, 1957).
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Robertson's study24 used the scores Froh each test as well as
the composite score of the Iowa Tests of Educational Development
together with the grade point average obtained from marks in all
classes in ninth and tenth grade as the variables to determine who could
best succeed in science, mathematics, and foreign language as measured
by the mark received in each subject. His study showed that the grade
point average taken from teachers' marks in the ninth and tenth grades
proved to be the best predictor of success as shown by marks received
in elementary mathematics (r = .72) and advanced mathematics (r = .68).
The next best predictor of succees in mathematics was Test 3, Correct-
ness and Appropriateness of Expression, of the ITED, with a correla-
tion of .50 in advanced mathematics and a correlation of .54 in
elementary mathematics. The third best predictor of success in
advanced mathematics (r = .48) and elementary mathematics (r = .47)
was the composite score of the ITED. The poorest predictor was the
guantitative thinking score of the ITED. It correlated at .42 with
marks received in advanced mathematics and at .43 with marks received
in elementary mathematics. From his study, Robertson concluded, "The
ITED may be used to determinme the standing of the school in terms of
the Tests! rather impressive norms, but they should not be used to pre-

2
dict academic success in mathematics, science, and foreign language.”

24Jamea R. Robertson, "Predicting Success at Highland High
School from the Iowa Tests of Educational Development™ (unpublished
Master's thesis, University of Utah, Salt Lake City, 1959).

251pid., p. 36.
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Slaichert's study26 used four variables to predict academic
achievement in plane geometry. The four were: intelligence guotient,
score on the quantitative thinking test of ITED, score on the quanti-

tative test of the American Council on Education Psychological Exami-

nation, and marks received in Algebra I. The correlations were .7534,
.7079, .6683, and .5904 respectively. When all four variables were
used, a multiple correlation of .8299 was obtained.

Busse,27 in his master's thesis, reported a high positive
correlation between separate test scores of the ITED and high school
marks in the same field. The correlation of the guantitative thinking
test with the sophomore mathematics grade was .58 (N = 110). The
correlation of the other high school mathematics grades with the same
test were: seniors, .78 (N = 97); juniors, .74 (N = 86); freshmen,

.67 (N = 120); and the average, .69 (N = 214).

V. COUNSELING OF STUDENTS PRIOR TO ENROLLMENT IN GEOMETRY

Blick and Braman28 obtained their information about practices
used in counseling students prior to their enrollment in geometry from

a questionnaire sent to all secondary school principals in Connecticut

26William M. Slaichert, "Predicting Academic Achievement in
Plane Geometry" (unpublished Master's thesis, Iowa State College, Ames,
1947).

27Allen Busse, "The Correlation Between the Ipwa Tests of Educa-

tional Development Score and High School Marks in the Same Field™
(unpublished Master's thesis, State University of Iowa, Iowa City, 1952).

28811ck and Bramen, op. cit., pp. 107-115.
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in 1952, The questionnaire included ten possihle practices that could
be used to predict success in geometry. Space was allowed for the
insertion of any other practices that were being used. The results of
this study shows:

l. The elsmentary algsbra mark and the estimate of the pupil's
ability by the algebra teacher were the practices used esxtensively
in most of the schools, The general intelligence test scores and
the estimate of the pupil's ability by the guidence director were
also used extensively in a large percentamge of the schools. Com-
binations of these four practices were used more often than a
single practice was used.

2. The extensive use of the algebra mark and previous year's marks
in all subjects decrsased eas the size of the schools decreased, A
greater percentage of large schools used marks extensively than
small schools,

3. A greater percentage of small and medium schools used the esti-
mate of the pupil's ability by the algebra teacher more extensively
than large schools,

4, General intelligence test scores were used more extensively by
a greater percentege of medium and large schools than small schools,

5. The estimate of ths pupil's ability by the guidance director
was used extensively in a greater percentage of small schools than
medium and large schools and sometimes in a greater percentage of
medium and large schools than small schools, This practice was
used extensively by a greater percentage of senior high schools
and six-ysar high schools than four-yeer high schools,

6. The estimate of the pupil's ability by the geometry teacher
was used extensively by small schools more often than by large
schools,

7. A greater percentage of large schools never used the estimate
of the pupil's ability to succeed in geometry by the secondary
principal and renk in algebra class than did small schools, A
much greater percentage of the senior high Schools never used the
rank in algebra clase than did the other schools,

8. Battery of aptitude tests scores wers nesver used in a much
greater percentage of medium and large schools thamn in small
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schools, This practice was negver used in a much greater per-
centage of six- and four-year high schools than in senior high
schools.

9. The geomstry aptitude test scores were not used, but it was
indicated that they should be used in most of the schools.

10. Perent and pupil wishes and vocational and educational plans
were considered the most important additional practices.

11. The six junior high schools that reported counseling for

plans geometry used a combination of several practices, Elsmentary
algebra mark, previous year's mark in all subjects, general intel-
ligence test scores, estimate of pupils' ability by the algebra29
teacher and guidance director were used by all the six schools,

Kraf‘t30 found the need for consistent and velid basic facts in

guiding students of mathematics, In Cleveland, geometry students were

given the Orleang Prognosig Test during their freshman year., By doub-
ling this prognosis test score and adding the studsnt's mental test rat-
ing as measured by a group test, a geometry aptitude index was
established. Pupils with a geomstry aptitude index of 145 and below,
those within the lowsst 10 per cent on the geometry aptitude index,

were not encouraged to enroll in geometry classes. Pupils with a geom-
etry aptitude index of 180 and above wers counseled and urged to take
geometry, For those studente with e geomstry aptitude index of 145 to
180, the counsslor used additional evidence, such as previous success

in schoolwork, especially in algebra, in counseling these students,

29
Ibid. 9 pp. 113—114.
30Clna Kraft, "Methods Used in the Selection of Pupils for the
Study of Algebra and Geomstry in Cleveland," The Mathematics Teacher,
XXVIII (December, 1935), 236-239,
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In one Cleveland school where the geometry aptitude index had
been used with ninety-one students before they enrolled in geometry,
73 per cent of the students receiving A and B grades had a geometry
aptitude index of 180 and above, 22 per cent were in the 145 to 180
geometry aptitude index range, and one pupil with a geometry index of
145 and below made a good grade. Although there was not a decrease in
the number of failures after using the geometry aptitude index, the
mathematics teachers felt that a larger percentage of those who passed

geometry really understood geometry.
VIe SUMMARY

Douglas,:lJl after reviewing the literature, stated that future
achievement in geometry can best be predicted by using: (1) a good
prognostic test, (2) the pupil's average mark in the previous year's
school work, (3) the pupil's I.Q. rating, (4) the former teacher's
estimate of the pupil's future success, (5) the pupil's mental age,
and (6) the mark received in algebra. He listed these in the order of
their validity for predicting geometry grades although there was little
difference between variables one and two, variables three and four, and
variables five, six, and seven. Douglas made the following statements:
1. Achievement in algebra and geometry may be predicted with a fair

degree of accuracy only,

31Harl R. Douglas, "The Prediction of Pupil Success in High
School Mathematics," The Mathematics Teacher, XXVIII (December, 1935),
489-492,
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2. Achievement cannct be predicted satisfactofily from any one varia-
ble for the purposes of homogeneous or ability grouping or definite
advice relative to taking or not taking algebra or geometry.
3. Achievement is best predicted by a combination of the following
variables--a good prognostic test, I.Q., and the average mark in the
previous year or two years of school work.

Although theée studies are old and might appear to show con-
flicting results, they were helpful in providing the necessary back-
ground and assistance needed for this study. Few studies pertaining
to the prediction of success in geometry have been done within the
last twenty years. This writer examined the Review of Educational
Research, the Encyclopedia of Educational Regearch, and Research in
Education to verify thit no additional studies on the prediction of
success in geometry had been carried out within the last guarter of a
century. This writer attributes the lack of studies done in this area
to the emergence of the "modern mathematics concept.® The "modern
mathematics concept™ created a new interest in the techniques of

teaching mathematics. Studies in mathematics within the last guarter
of a century as reported in the Review of Educational Research, the

Encyclopedia of Educational Rssearch, and Research Studies in Education

were mainly concerned with: the content of "modern” mathematics
courses, programmed instruction, mathematics by television, comparisons
and effectiveness of teaching techniques and of mathematics course

work.
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The review of the literature might appeér to show conflicting
results. In general, the studies showed the correlation of the
algebra grade with the geometry grade to lie somewhere between .55 and
.75. Most of the studies showed the algebra grade to be the best
predictor of success in geometry as measured by the grade received in
geometry, This writer does not believe the results of these studies
to be in conflict, since certain factors may not have been
controlled in the same manner when each of the studies was done.
Before it is decided that these studies show conflicting results, the
following questions should be considered:
1. Does ane study use a large number of students and another use a
small or inadequate number of students?
2, Does the geographical location have a bearing on the results of
the study?
3. Did the teachers who assigned marks in algebra (or geometry)
evaluate achievement in the same way?
4, Were the studies done in different size schools?
5. Was the algebra and gecometry course content the same in all schools
involved in the studies?
6. Did the algebra grades predict success in geometry as measured by
achievement tests or geometry grades?

These studies were helpful in providing the necessary back-
ground and assistance needed for this study. If the present study,

which involved "modern" algebra grades and "modern" geometry grades
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showed results similar to those of Lee and Lee's study, the coeffi-
cient of correlation for the algebra grade and the geometry grade
would probably fall between .40 and .75. The ITED quantitative think-
ing score would probably correlate with the geometry grade so as to
yield a coefficient which would fall between .58 and .71 as shown by
the studies done by Slaichert and Busse. Unfortunately, the previous
studies provided little background as to the correlation of the ITED
compasite score and the geometry grade.

The review of the literature alsoc provided some of the
techniques and procedures that were used in this study, such as
correlations, intercorrelations, and multiple regression equations,
Even though the studises done by Graham, Ivanoff, DeWane, and Praem,
and Barnes and Asher were not concerned with the prediction of
success in geometry but with the prediction of success in algebra,
these studies suggested procedures and were helpful for the approach

used in the present study.



CHAPTER III

PROCEDURE

The purpose of this study was: (1) to investigate the relative
value of certain measures available at the time of the study for pre-
dicting the grade in "modern" geometry; and (2) to present the find-
ings, using two predictor variables, that would provide the best

possible estimate of success in geometry,’

Selection of the variables. The independent variables used in

this study were the 1965-66 Algebra I grade, the Iowa Tests of Educa-

tional Development quantitative thinking score, and the lowa Tests of

Educational Development composite score.l The dependent variable used

was the first semester 1966-67 geometry grade., These variables were
selected on the basis of the following considerations:

l. The Algebra I grade has been extensively employed in counseling
students contemplating teking geometry. Many studies have utilized

the Algebra I grade when predicting success in geometry., In all of

the schools used in the study, Algebra I was a prerequisite for

taking geometry. Therefore, the Algebra I grade was available for all
the subjects.

2. The 1TED was chosen because of its availability for the study. All

schools employed in the study had scores available within the

lFor information regarding the Iowa Tests of Educational
Development, see Appendix A.
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last two years from the ITED for each of their students. The inves-~
tigator Fouﬁd, in her search of the related literature, that few
studies had been done on the validity of the ITED scores as predic-
tors of success in geometry.

3. The guantitative thinking scores of the ITED reflected the
general mathematical background of the student. Few studies had besn
done on the relationship of this score to the grade recsived in
mathematics classes.

4. The composite score of the ITED was an overell measure of the
general achievement of the student. Few studies had been done on

the relationship of the student's cverall general achievement to his
success in geometry.

5. Sewveral of the schools used in the study had just bequn their
"modern" mathematics programs when the subjects were in Algebra I.
Because of this recent change to "modern” mathematics, first semester
geometry grades were the only "modern®™ geometry grades available at
the time information for this study was gathered.

6. An Algebra 1 standardized achievement test or a geometry achieve-
ment test had not been used in many of the schools involved in the
study.

7. None of the geometry prognostic tests available at the time of
this study used "modern” algebra and "modern" geometry terminology,
nor did they predict success in "modern” geometry. Many of the
schools involved in the study did not use a géometry prognostic test

before thelr students took geometry.
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Selection of the schools. The data for this study were ob-

tained from seven of the sixteen public secondary schools in Linn
County, Iowa. Four of the schools in the Cedar Rapids school district
were eliminated from this study because they had a more complete
guidance department than the remaining schools; and, conseguently,
probably more care had been taksn in the selection of students for
geometry. Only those students who did well in algebra had besn
advised to elect geometry. Each of these four schools had had
coungelors for a number of years. In these four schools, guidance
had played a major role in helping students decide whether to elect
geometry. The guidance departments were well developed, the coun-
selors were speciaiizing, and a standardized testing program was
being used.

If data obtained from these four schools had been used, the
major part of the study would have involved students from these
schools since they had the largest enrollment. The enrollment of
these four schools ranged from about one thousand to three thousand
as compared with a range of enrollment of 72 to 568 in the seven
schools used in the study.

Other schools were eliminated from the remaining group of
twelve schools because of the type of geometry course being taught.
Only data from those schools which taught from "modern™ geometry

textbooks were used. Five more schools were eliminated because they



37
were not teaching from "modern" geometry textbooks. This left seven

schools for inclusion in the study.

Gathering the data. First, a questionnaire with an accompany-

ing letter and return envelope was sent to the algebra and/or
geometry teacher in each of the twelve high schools surrounding

Cedar Rapids in Linn County, Iowa.2 These twelve schools were chosen
because of their proximity to each other. The twelve schools were
somewhat alike in their mathematics curriculum and in their guidance
program. The main purpose of the questionnaire was to obtain infor-
mation to be used to determine which schools taught "modern" algebra
and "modern" geometry. The names of the algebra and geometry text-
books used, the number of years the present textbooks had been used
in the school, the number of students enrolled in geometry, what per
cent of the geometry students received grades of A, B, C, D, or F,
and the factors taken into consideration when scheduling students for
geometry were requested in the gquestionnaire. Eight schools

returned the questionnaires within three weeks. At the end of

the third week, another letter was sent to the same teachers in the

remaining four schc;cals.:,J This letter asked them to complete and

The letter and questionnaire appear in Appendix B.

3This letter appears in Appendix C,
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return the questionnaire. Withinka week, the remaining questicnnaires
were returned.

An analysis of the replies to the questionnaire showed two
schools, which used the same geometry textbook, had replied differ-
ently as to whether they were teaching "modern™ geometry.4 Conse-
quently, the reply on the guestionnaire as to whether the course
being taught was "modern” geometry or not could not always be taken
at face walue.

Since this problem had not been anticipated, some criteria for
defining "modern" algebra and "modern" geometry had to be developed.
The textbook content was used as the criterion for selecting the
schools for this study.

After examining many "modern® geometry textbooks and "modern"
algebra textbooks, this writer found not all "modern™ algebra nor
"modern” geometry textbooks included the same topics; and even when
the topics treated were the same, the degree of emphasis varied.
Therefore, a list of the characteristics of a "modern” geomstry and a
"modern™ algebra textbook was made. The characteristics were then

somewhat revised after a conference with Dr. Schurrer.5 It was felt

4
According to the criteria the textbooks were judged against
later, the textbooks were not "modern.”

5Dr. Augusta Schurrer is presently = member of the mathematics
faculty at the University of Northern Iowa, Cedar Falls, Iowa.
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that a list of minimum characteristics must be included for a textbook
to be called a "modern” geometry or a "modern® algebra textbook.

The characteristics of a presentation of Euclidean geometry
which, for the purposes of this study, will be considered as "modern™
are the following:

l. Emphasis on the axiomatic bases of geometry with concern for the
clarification of those assumptions which were tacitly taken for granted
by Euclid and the use of these in proof. Clarification of the assump-
tions of betweenness ahd separation (half-plane, half-line, rays, etc.).
2. A discussion of space as well as plane geometry.

3. An introduction to convex plane sets.

4. Substantial treatment of coordinate geometry.

5. Some work in elementary logic.

All of the above must>be cansidered in a "maodern™ geometry
course. The decision as to whether or not a school taught a "modern®
geometry course was based solely on the content of the textbook used
in the course. If the textbook did not possess all the characteristics
indicated above, it was, for the purposes of this study, not considered
to be "modern.”™ It is realized that one and five will be included in
varying degrees. It is alsc realized that even though these topics are
found in a "modern® geometry textbook, it is the teacher's decision as
to how thoroughly these will be taught.

The decision as to whether a school teaches a "modern”™ algebra
course was again based entirely upon the content of the textbook used.

For the purposes of this study, the characteristics of a first year
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algebra textbook which could serve as the basis for a "modern" course
are the following:

1. A discussion of set and subset, and the application of these to the
study of equations, inequalities, and coordinate geometry.

2, A presentation and application of field and order axioms for the
rational and real number systems.

3. Some work in elementary logic.

4, An introduction to coordinate geometry and the use of its tech-
niques to describe some of the basic plane figures (point, line, ray,
angle) as well as an investigation of the geometric relations of
parallelism, perpendicularity, betweenness, separation (half-plane,
half-line) in plane and space figures.

A text which is called "modern" will include all of these. The
extent to which they appear in a particular course is controiled not
only by the choice of text, but also by the manner in which the text
is used,

Seven schools' geometry textbooks met the criteria for "modern"
geometry. Coincidentally, the same seven schools! algebra textbooks
met the criteria used for "modern" algebra. Five schools were, there~
fore, eliminated because their algebra and geometry textbooks did not
meet the criteria,

The size of six of the seven towns or school districts ranged

from about 800 to 2600 as shown on page 41,
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Schoel Population of High School | Number of Students
Community6 Enrollmant7 Used in the Study

A 1227 104 18

B 2593 316 38

c 785 162 24

D 1236 180 16

E 198 72 : 16

F 1087 267 47

G ———— 568 60

School G was a rural school and took in a portion of the outlying
population of Ceder Rapide, Iowa. Therefore, no population figures
were available for that school district, All seven of thesse schools
were located within twenty-five miles of Cedar»Rapids, Iowa, a city of
approximately 101,000, Most of the parents of the students used in
this study either farmed in the region around Cedar Rapide or worked
in the city iteslf,

The high schopl snrollment of these seven schools ranged from
72 to 568. In many of these schools there were just one or two teech-
ers teaching mathemetice. Therefore, in some of the schools the same
teachsr might have been teaching both algebra and geometry. Three of

the seven schools (B, C, and E) did not have a counsslor. The other four

6From 1960 census.

7
From 1966-67 Educational Directory of Linn County, Iowa.
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schools each had\one counselor. The guidance program was just being
developed in each of these four schools.

The guestionnaires returned from these seven schools showed that
School A gave no D or F grade to their students in geometry, School B
gave no A grade to their students, and Schools C and F gave no F grade
to their students as a geometry grade for the first Bemester. The
criteria or procedures these seven schools used when scheduling their

students for geometry were the followings

Schoel Factors
A A passing grade in Algebra I and a conference with the
counselor,
B A passing grade in Algsbra I,
c None was listed
D A passing grade in Algebra I and the desire of the student

to enroll in geometry.

E None.

F A passing grade in Algebra I and the desire of the student to
enroll in geometry.

G A passing grade in Algebra I and the algebra teacher's
approval.

After the questionnaires were analyzed, the writer secured thse
Algebra 1 grades, gecmetry grades, and ITED scores from the cumulative
records of four schools. A letter; a dittoed form sheet, devised by
the writer, for recording the data with the name of the students to be

used in the studyj and an addressed envelope for returning the
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information was sent to the principals of the remaining three
8
schools, Prompt replies containing the Algebra I grades, geometry

grades, and I1TED scores were obtained from these three schools,

Processing the data. The system of marking in Linn County

during the period in which the data were gathered for the study was
based upon the letters A, B, C, D, and F, To quantify the marks, a
five-point transformation table, as shown below, was used.

Grade A 8 C D F

Value 5 4 3 2 1

The school supplied either the year algebra grade or the semester
grades for Algebra I, The algebra grade for the year was obtained,
unless supplied by the school, by finding the average of the first
semester and the second semester algebra grades.,

The sums of scores, sums of squares, and the cross products
for the four vériables were computed. With these figures at hand,
the means, standard deviations, Pearson Product Moment correlation
coefficients, multiple correlation coefficients, and prediction
equations using two predictor variables were computed. Double-entry
expectancy tables were constructed using the same basic data because
these should prove to be a more useful device than the multiple R for

school counselors,

8
The letter and form sheet appear in Appendix D.
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Limitations of the study. This study did not attempt to treat

all the factors involved in predicting success in geometry, No allow-
ance was made for effort, personal interests, attitudes, or teacher-
pupll relationships, Neither did this study attempt to study the
criteria teachers used in grading, the methods used, and the matsrials
covered in the algebra and geometry courses, nor the manner in which
the ITED tests were administered, Since Test 4 of the ITED, Quantita-
tive Thinking, was an aptitude measure rather than an achievement
measurs, the writer was aware that Test 4 did not possess curricular
or content validity, The writer wanted to determine whsther Test 4,

es used in this study, posssessed predictive validity,



CHAPTER IV
ANALYSIS OF THE DATA

Analysis of the collected data was approached by seeking
answers to the following guestions:
1. Was the algebra grade an effective predictor of the geometry grade?
2, Was there a higher correlation between the ITED quantitative think-
ing score and the geometry grade than between the ITED composite score
and the geometry grade?
3. Was the ITED quantitative score (or the ITED composite score) a
better predictor of the Algebra I grade than of the geometry grade?
4, Was the combination of the algebra grade and the ITED quantitative
thinking score a better predictor of the geometry grade than a combina-

tion of the algebra grade and the ITED composite score?

I. GROUPING THE SCHOOLS PRIOR TO STATISTICAL ANALYSIS

Prior to the statistical analysis, the investigator found by
checking the grades and scores obtained from Schoel E that seven of
the sixteen students, or 43 per cent, received a D in Algebra I. Of
the twenty-nine D's and F's given in Algebra I in all seven schools,
27 per cent of these low grades were from School E, Similar results
were found for School E for the geometry grades.

Also of concern to the investigator was that nine of the total

twenty~-nine D and F marks in Algebra I, or 35 per cent, came from
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School F. The mean of the ITED quantitative thinking score of School
F, Table I, was lower than that of any other school, sexcept for School
E and School G. School F exhibited a larger standard deviation than
that of any of the other schools, except School E. School F also had a
standard deviation for ite ITED composite score larger than the other
echools except for School E. In checking themse ITED scores, the
investigator found thet there were twenty-one ITED quantitative think-
ing scores in the category 0 to 10. Of these twenty-one, seventeen
were for pupils in Schools E and F. Nine of the thirteen scores in
the category 0 to 10 for the ITED composite score were from the same
two schools, Since the grades and scores of the students from these
two schools wers unusually lower than the grades and scores from the
remaining five schools used in the study, this writer chose to do
statistical analyses on the data from School® E and F, on that from
the remeining five schools, and on that from all seven schools, as

well as for each individual school.

II. ALGEBRA GRADE AND ITED SCORES AS PREDICTORS

OF THE GEOMETRY GRADE

Analysis of the data was made to determine the rslationship
between the algebra grade and the geometry grade, betwsen the ITED
quantitative thinking score and the geometry grade, and between the
ITED composite score and the geometry grade. Table II,-page 48, shows

a comparison of the means and standard deviations for the subgroup of



TABLE I

MEANS AND STANDARD DEVIATIONS OF GEOMETRY GRADES,
ALGEBRA GRADES, ITED QUANTITATIVE THINKING SCORES
AND ITED COMPOSITE SCORES FOR INDIVIDUAL
SCHOOLS AND TOTAL

»

School Number Variable Mean Standard
Deviation

A 18 Geometry Grade 3.72 «65
Algebra Grade 3.36 -+93

Guantitative Thinking Score 18.11 3.65

Composite Score 19.33 3.67

B 38 Geometry Grade 2.87 .80
Algebra Grade 3.54 .82

Quantitative Thinking Score 18.92 4.11

Composite Score 19,92 4,20

C 24 Geometry Grade 3.71 .89
Algebra Grade 4.02 .82

Quantitative Thinking Score 17.71 4,56

Composite Score 20.04 5.02

D 16 Geometry Grads 2.94 .90
Algebra Grade 3.63 .70

Quantitative Thinking Score 18,31 4.12

Composite Score 19,56 4,54

E 16 Geometry Grade 2.63 1.17
Algebra Grade 3.41 1.28

Quantitative Thinking Score 12.38 7.01

Composite Score 13.13 6.63

F 47 Geometry Grade 3.45 +87
Algebra Grade 3.37 .B1

Quantitative Thinking Score 15.00 5.14

Composite Score 158.51 5.95

G 60 Geometry Grade 3.22 94
Algebra Grade 3.13 .90

Quantitative Thinking Score 15.00 3.87

Composite Score 17.13 4,02

7 schools 219 Geometry Grade 3.24 .95
"Algebra Grade 3.42 .92

Quantitative Thinking Score  16.76 5.02

Composite Score 18.34 5.06

47



TABLE II

MEANE AND STANDARD DEVIATIONS OF GEOMETRY GRADES, ALGEBRA GRADES,
ITED QUANTITATIVE THINKING SCORES, AND ITED COMPOSITE SCORES

FOR SEVEN 5CHOOLS, FIVE SCHOOLS, AND TwD SCHOOLS

School Number Variable Mean Standard
Deviation
7 Schools 219 Geometry Grade 3,24 .95
Rlgebre Grede 3.42 .92
Quantitative Thinking Score 16.76 5,02
Composite Score 18.34 5.06
5 5chools 156 Ceometry Grade 3.24 .91
Algebra Grade 3,43 .91
Quantitative Thinking Score 17.74 4,30
Composite Score 18.76 4,49
2 Schools 63 Geometry Grade 3.24 1,02
Algebra Grade 3,38 .95
Quantitative Thinking Score 14,33 5,79
. Composite Score 17,30 6.13

48
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two schools, the subgroup of five schools, and all seven schools., As
expected, the means for the algebra grade, ITED quantitative thinking
score, and ITED composite score are lower for the subgroup of two
schools than for the subgroup of five schools., Also, the standard
deviations for the subgroup of two schools are larger than for the
subgroup of five schools., This would probably indicate that the sub-
group of two schools had more heterogeneous classes in geometry than
the other five schools,

When the correlation coefficients (r) were found (Table I11),
the correlation of .82 between the algebra grade and the geometry grade
for the subgroup of two schools was the highest correlation., The corre-
lation coefficients for all seven schools, the subgroup of five
schools, and the subgroup of two schools ranged from .38 to .82, The
correlation of the ITED composite score and the geometry grade for all
seven schools and the subgroup of five schools was the lowest correla-
tion, The correlation for all seven schools was .47 and for the sub-
group of five schools, .38. For all three groups of schools, the alge-
bra grade and the geometry grade had the highest correlations, The sub-
group of two schools was at least .10 higher on all correlations
between each of the three predictor variables and the criterion. Con-
sideration of the higher correlations and the larger standard devia-
tions for the subgroup of two schools substantiated the belief that
the subgroup of two schools had a more heterogeneous grouping of
students in the geometry class than the other five schools used in

this study. Heterogeneous grouping is mentioned by Douglas:



TABLE III

CORRELATION COEFFICIENTS BETWEEN THREE PREDICTOR
INDEXES AND GEOMETRY GRADES!

Predictor Index Correlation SE

Algebra Grade

7 schools .65 .039
5 achools .58 .053
2 achools .82 041
School A .63 142
School B .73 .076
Sechool C .80 .074
School D .66 .141
School E «75 .109
Sechool F .66 .082
School G .65 .075
ITED Test 4, Quantitative Thinking
7 schools .5l .050
5 schools 50 .060
2 schools .62 .078
School A + 34 .209
School B .67 .089
School C «B6 .055
School D +52 237
School E .74 .109
School F +52 .106
School G .45 .103
ITED Composite
7 schools .47 053
5 schools .38 .068
2 schools «63 .076
School A .60 .151
School B .31 147
School C «79 .077
School D 23 219
School E 87 .061
School F «66 .082
School G «35 «113

IThe number of students in the study in each subgroup
werel

7 schools--219 School C -~ 24
5 schools--156 School D -- 16
2 achools-- 63 School E -- 16
School A -~ 18 School F -- 47

School 8 -- 38 School G -~ 60
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. « . the size of the coefficient is depehdant upon the homogeneity
of the group upon which it is based. The more heterogeneous the
group, the gresater the coefficient obtained, other things remain-
ing equal.l
When comparing the individual schools, School C had the
highest correlations betwsen each of the three predictor variables and
geometry grade, with correlations of .80 for algebra grades, .86 for
the guantitative thinking score, and .79 for the composite score as
shown in Table III. The coefficients of correlation for the various
schools ranged from .23 to .B7. The guantitative thinking score was
a relatively inferior predictor of the geometry grade for School A
(r = .34) and School G (r = .45). For Schools B, D, and G, the
composite score was also a relatively inferior predictor of the
geometry grade with coefficients of correlation of .31, .23, and .35
respectively, For School G, the only predictor of the geometry grade
that was not inferior was the algebra grade (r = .65). It is sometimes
contended that the algebra grade is the best predictor of the geometry

grade. This seemed to be borne out by the data gathered for this

study.

Reliability of the coefficients of correlatign. An estimate

of the reliability of a correlation coefficient was obtained (Table
III, page 50) by computing the standard error (SEr) by means of the

formula:

lDouglas, op. cit., p. 4B87.
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Using an r of .65 as an example and substituting:

SE.65 =1 - .65

|
d
a
-3
-3
al

= ,039
Therefore, the chances are ninety-five in one hundred that the ob-
taimed r, .65, does not differ from the true r by more than * 076
(+ 1.96 x .039). The .95 confidence-interval (5 per cent level of
confidence), therefore, is .574 to ,726. The .99 confidence-interval

(1 per cent level of confidence) is .549 to ,751.

Interrelationships among the variables., Although the purpose

of this study was not to investigate the relationships between all
pairs of the predictor variables, these intercorrelations are impor-
tant in computing the multiple correlations. These intercorrelations
are shown in Table IV. None of the intercorrelations was higher than
the correlations between each of the fhree predictor variables and the

criterion,

Multiple correlations. In addition to the correlation of the

predictor variables and the criterion, multiple R's were computed

. 2
between the geometry grade and two predictor variables. These

2The multiple correlation formula used in this study and an
example of its use are found in Appendix E,



TABLE IV

COEFFICIENTS OF INTERCORRELATION FOR,CERTAIN

PAIRS OF PREDICTOR VARIABLES

1

Predictor Variables Correlation
Algebra grade and ITED

Quantitative Thinking

7 schools .50

5 schools 47

2 schools .61
School A .26
School B .72
School C «40
School D +43
School E .70
School F .54
School G .34

Algebra grade and ITED Composite

7 schools +00

5 schools b4

2 schools 45
School A .41
School B 41
School C 64
School D «H2
School E .75
School F .54
School G .31

2 scho
School
School
School
School
School
School
School

1The number of students in the study in each
subgroup were!
7 schoole--219
5 schools--156

olg--
A —-

Mmoo O @
1
1

63
18
38
24
16
16
47
60

53
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combinations and the multiple correlations cbtained are found in
Table V. A substantial relationship between the geometry grade and
these combinations was found in all subgroups.  The multiple correla-
tions ranged from .65 to .99, The optimum prediction of geometry
grades for the seven schools was attained by combining the algebra
grade and the ITED quantitative thinking score (R = .68). For all
seven schools this was only slightly better than the combination of
the algebra grade and the ITED composite score (R = .67). For the
subgroup of five schools, the combipation of the algebra grade and the
quantitative thinking score was the best predictor of the geometry
grade (R = .63). The best predictor for the subgroup of two schools
was the combination of the algebra grade and the composite score
(R = .87). The multiple R of .99 obtained for School C by using the
algebra grade and the ITED quantitative thinking score was consider-
ably higher than the corresponding correlations for any other subgroup.
This was the only multiple R that appreciably exceeded the correla-
tions of the algebra grade and the geometry grade.

A comparison of all seven schools, the subgroup of five schools,
and the subgroup of two schools showed that the multiple R's were higher
than the correlations between each of the predictor variables and the
criterion for all seven schools and the subgroup of five schools,

These higher correlations were found among the ITED quantitative think-
ing score, the algebra grade, and the geometry grade. The multiple R
for all seven schoole was .68, and for the subgroup of five schools it

was .63; while the correlation between the algebra grade and geometry



TABLE V

MULTIPLE R CORRELATION COEFFICIENTS BETWEEN TwO
PREDICTOR VARIABLES AND GEOMETRY GRADES!

Predictor Variables Correlation SER

Algebra grade and ITED
Quantitative Thinking

7 =schools .68 .037
5 schools .63 .048
2 schools .77 .052
School A .65 .150
Sechool B 77 .069
School C .99 .033
Schacl D .66 .155
School E .81 .096
School F .69 .079
School G .71 .066
Algebra grade and ITED Composite
7 schools .67 .037
5 schools «59 .053
2 schools .87 .031
School A .84 .075
School B .80 .060
School C .89 .045
School D +66 156
School E .88 .061
Schaol F .81 .052
School G .67 .073

1The number of students in the study in each sub-
group weres
7 schools--219
5 schools--156
2 mchools-- 63
School A -- 18

School B -- 38
School C -- 24
School D -- 16
School E -- 16
School F -- 47
School G -- 60



56
grade for all seven schools was .65, and for the subgroup of five
schools it was .58, The multiple R using the ITED guantitative think-
ing score and the algebra grade was lower for the subgroup of two
schools than the correlation between the algebra grade and the
geometry grade. The correlation between the algebra grade and the

geometry grade was .82, while the multiple R was 77

Reliability of the multiple R coefficients of correlation. An

estimate of the reliability of a multiple R correlation cocefficient
can be obtained by computing the standard error of R (SER) as shown in
Table V, page 54, by means of the Formula:3

SER = 1 - R2 where m is the number of variables used.
AN = m
Using a multiple R of .68 as an example and substituting, the follow-

ing is obtained:

SE.6B = 1 - ,68

n
i
[#)]
L
o

= 037
The .95 confidence-interval (5 per cent level of confidence), is .608
to .752. The .99 confidence-interval (1 per cent level of confidence)

is ,585 to .T775.

3J. P. Guilford, Fundamental Statistics in Psychology and
Education (New York: McGraw-Hill Book Company, 1956), p. 399.
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1I1. COMPARISON OF THE FINDINGS FROM THIS STUDY

AND PREVIOUS STUDIES

As expected, the correlation of this study's algebra grade
and geometry grade fell between what Lee and Lee found of .40 and .75.
Using the correlations of all seven schools, the results of this
study fit midway between those found by Richardson in his study. His
first semester algebra grade correlated at .63, and his second semes-
ter algebra grade at .70, while this study's year algebra grade corre-
lated at .65, This study showed a correlation of .10 higher than that
found by Sutton and Cooke and Pearson and .10 lower than that found
by Slaichert and Sanders when they correlated the algebra grade with
the geometry grade, Crane!s findings were similar to Richardson's,
The coefficients determined in this study indicated that the algebra
grade is the best predictor of the geometry grade. The results of
this study using "modern" algebra and "modern" geometry grades were
in agreement with the results of the studies done a quarter of a cen-
tury earlier by Richardson, Coock and Pearson, Crane, and Slaichert us-
ing algebra and plane geometry as it was traditionally taught., This
study!s results were in disagreement with the conclusions reached by
Sanders, that algebra grades have no value in predicting success in
geometry.

The ITED quantitative thinking score for all seven schools
correlated at .20 lower than was found by Slaichert in his sfudy of

the correlation of the guantitative thinking score with the geometry
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grade. The correlations were .51 for this study and .71 for
Slaichert's study, Robertson found the ITED quantitative thinking
score to be the poorest predictor of marks in advanced mathematics
(.42) and marks in elementary mathematics (.43). Graham found the
guantitative thinking score to be a good predictor of the algebra
grade (.743). Busse found the guantitative thinking score correlating
at ,58 with the sophomore mathematics grades. This was just slightly
higher than this study's .51 correlation.

In this study the geometry gpade and the algebra grades corre-
lated at almost the same level with the quantitative thinking score.
This might indicate that the ITED gquantitative thinking score did not
predict the geometry grade any better than it predicted the algebra
grade. Busse found that the quantitative thinking score predicted the
algebra grade (r = .67) better than it predicted the sophomore mathe-
matics grade (r = .58).

The correlation of the ITED composite score and the geometry
grade was about the same as that obtained by Robertson, He found the
composite score to be the third best predictor of the advanced mathe-
matics grade (r = .48) and the elementary mathematics grade (r = A7),

When comparing the multiple R's used in this study involving
"modern" algebra and "modern" geometry for all seven schools with those
obtained a quarter of a century earlier involving traditional algebra
and plane geometry, this study showed somewhat lower correlations.

The results of this study showed the algebra grade and the 1TED
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composite score combination to correlate at ;67 with geometry grades.
The combination of the algebra grade and the ITED quantitative think-
ing score correlated at ,68, Richardson found a multiple R of 77
between the combination of second semester algebra grade and the

Orleans Geometry Prognosis Test and the geometry grade. Using a com-

bination of three prognostic tests, Cooke and Pearson found a multiple
R of ,747. Using four variables, algebra grade, ITED quantitative

thinking score, I.8,, and the score from the American Council on Educa-

tion Psychological Examination, Slaichert found a multiple R of ,8299,

From the above, it can be seen that the results of this study
involving "modern" algebra grades and "modern" geometry grades were
not much different from the results of studies done twenty years ago

involving traditional algebra grades and plane geometry grades.
IV. APPLICATIONS OF THE FINDINGS

An importanmt part of this study was to provide applications of
the findings that would be of practical value when counseiing students
who are contemplating taking geometry.

One such application was the preparation of double-entry
expectancy tables, With only a small amount of explanation, counsel-
ors can easily understand and communicate the predictive data from the
double-entry expectancy tables to students, parents, and other inter-
ested persons. The purpose of such tables was to provide the means of

estimating, on the basis of specified prediction indexes, the
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probability that a student would achieve at a certain level in gesometry.
Double-entry expectancy tables were constructed using the total number
of students in the study, In a similar marner, double-entry expec-
tency tables could be made for the other subgroups used in the study.

Table VI shows the data concerning each pupil's algebra grade,
ITED quantitative thinking score, and geometry grade for the 1966-67
geometry students. Arbitrary groups of approximately ten standard
gcore points were gelected from the ITED scores for each cell, Since,
in some cases, the two semester grades for algebra had to be averaged
to get the yeer algebra grade, the transformed algebra marks were
grouped to .5 for each cell, The number appearing in each cell is the
number of students in each category row who earned the indicated
standard score or grade, Table VI shows that seven students had a
standard score between twenty-one and thirty on the guantitative test,
had an A in algebra, and received an Abin geometry, Only two students
received scores between twenty-one and thirty on the guantitative
thinking test, an A in algsebra, and a C in geometry. The column totals
show the relationship between algebra grades and geometry grades, For
example, the first column total indicetes that two students received
an F in algebra, but only one of these received an F in geometry. The
other student received a D in geometry,

The totals under the raw score column show the relationship
between the ITED quantitative thinking standard score and the geometry
grade received, Of those students receiving a standard score of twenty-

one to thirty on the gquantitative thinking test, thirteen received an



TABLE VI

TO THE GEDMETRY GRADE FOR 219 STUDENTS

RELATIONSHIP OF THE ALGEBRA I GRADE AND THE QUANTITATIVE THINKING SCORE
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A, twenty-three receivad a B, fiftesn received a C, and two recelived a
D in geometry. Again using Table VI, page 61, it can be shown that of
the eighty-seven students who had received A or B in algebra, 61 per
cent received A or B in geometry and 39 psr cent received C or D in
geomaetry, Of the twenty students with & 5,0 in algebra, 60 per cent
received A in geometry and 40 per cent received B or C in geomstry.
Sixty-eight per cent of the fifty-three students who received a
standard score of twenty-one to thirty on the guantitative thinking
portion of the ITED received A or B in geometry, while 32 per cent
received C or D in geometry.

Table VII exhibits the date from Table VI, page 61, after it
has been interpreted ag percentages. Table VII can be used by the
counselor to help a student decids whether or not to takes gsomstry.
For example, if a student has a gquentitative thinking standard scorse
of thirteen on this ITED and C in algebra, his counselor, using Table
VII, would indicate that of those who had approximately the same
scors and C in algebra, 12 per cent received B in geometry, 64 per
cent received C, 19 per cent rsceived D, and 5 per cent received F.
The student's chances of recelving a grade higher than D would be
estimated at 76 per cent. The student, with the counsslor'e help,
could then decids whether he wanted to take geomstry.

Because of the low cell frequenciss, some of the percentages

in Teble VII may be misleading, since the percentages may appear
higher than they actually are. In order to avoid this misconception

the algebra grades and geomstry grades were grouped into three



RELATIONSHIP OF THE ALGEBRA I GRADE AND THE QUANTITATIVE THINKING SCORE
TO THE GEOMETRY GRADE EXPRESSED AS PER CENTS FOR 219 STUDENTS

TABLE VII

D e

Quantitatiwve

Year Algebra Grade
Thinking
Standard (F) (D) (c) (8) (A)
Score
(ITED) 1 1.5 2 245 3 3.5 4 4.5 5
21-30 A A A A A A A 23] A 271 A 54
B B B B1loo|l B 29) B 67| B 231 B 64] B 31
c c C C C 571 C 33| C 46| C 91 C 15
D D D D D 14| D D 8| D D
F F F F F F F F F
11-20 A A A A A A A 7|1 A 221 A 71
B B B B 13| B 12| 8 38| B 33} B 56| B 29
c Cloo| C 38| C 60f C 64| C 501 C 60| C 22| C
D1loo | D D so0{ D 27} D 19} D 12} D D D
F F F 12} F F 5] F F F F
0-10 A A A A A A A A A
B B B B B 50 B B B B
C c C lo| C C s0fj Cloo| C s0) C1loof C
D D D 70 D1loo)] D D D 50} D D
F 100 § F F 20¢ F F F F F F

%9
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categories: high, middle, and low. Grades of A and B were called
"high," C was "middle," and D and F were called "low." The same cate-
gories were used for grouping the quantitative thinking and the com-
posite standard scores, Similar double-entry expectancy tables, such
as Table VIII, which used the total number of students in the study,
could be made from the data for the other subgrouwps used in this study.

Table VIII shows the regrouping of the algebra grades, the
geometry grades, and the quantitative thinking scores. Of the twenty-
nine students who received low grades in algebra, 28 per cent received
C in geometry and 72 per cent received D or F. Of the twenty-one stu-
dents who scored ten or less on the quantitative thinking section of
the ITED, approximately 10 per cent received A or B, 33 per cent
received C, and 57 per cent received D or F in geometry.

Table IX, page 66, exhibits the data from Table VIII after the
entries in the various cells have been interpreted as percentages.
This table may be interpreted in a manner similar to Table VII, page
63,

Prediction of the geometry grade may also be made by means of

multiple regression equations. In this study, the regression eguations

4Double-entry expactancy tables similar to Tables VI through
IX using the ITED composite score instead of the ITED guantitative
thinking score may be found in Appendix E. The data exhibited in
these tables, Tables XI through XIV, may be interpreted in a manner
similar to the manner in which Tables VI through IX were interpreted.



TABLE VIII

RELATIONSHIP OF THE ALGEBRA I GRADE AND THE QUANTITATIVE THINKING SCORE
T0O THE GEOMETRY GRADE FOR 219 STUDENTS

]

" Quantitative Year Algebra Grade

Thinking
Standard . .
Seore Low Middle High
(1TED)
21-30 Geometry A & B 0 A& B g A&B 27
Grade
C 0 C 6 C 9
D&F 0 D &F 1 D &F 1
11-20 Geometry A & 8B 0 A& B 16 A& B 26
Grade
C 7 C 48 C 20
D&F 11 D&F 17 D &F 0
D-10 Geometry A & B 0 A&B 2 A&B 0
Grade
D&F 10 D&F 1 D&F 1

&9



TABLE IX

RELATIONSHIP OF THE ALGEBRA I GRADE AND THE QUANTITATIVE THINKING SCORE

TO THE GEOMETRY GRADE EXPRESSED AS PER CENTS FOR 219 STUDENTS

Quantitative Ysar Algebra Grade
Thinkdng
Standard Low Middle High
Score
(1TED)
21-30 Geometry A 0 & B 56 B 73
‘ Grade
0 C 38 24
D 0 & F 6 F 3
11-20 Geometry A 0 & B 20 B 57
Grade
39 C 59 43
D 61 & F 21 F 0
6-10 Geometry A 0 & B 33 B 0
Grade
9 C 50 75
D 91 & F 17 F 25

89
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involved two predictors and the criterion.5 The regression equations
for the subgroups wsed in this study are shown in Table X. If a stu-
dent who received an ITED quantitative thinking score of thirteen and
an algebra grade of C was contemplating taking geometry, the multiple
regression equation could be used in the following manner:

X, = .54 X2 + .05 X, + .59 where X1 is the predicted geom-

1 3

etry grade, X, is the algebra grade after it has been gquantified, and

2
X3 is the ITED guantitative thinking score.
x; = (.54) (3) + (.05) (13) + .59

1.62 + .65 + .59
= 2,86

Converting this value, 2.86, back into a letter grade using a five-
point transformation table, this student would receive approximately a
C in geometry. The correlation between the predicted value, 2.86, and
the obtained value is .68, For this student, the chances are sixty-
eight in one hundred that he will achieve a geometry grade somewhere
between 2.17 and 3.55, ninety-five in hundred that his grade will be
somewhere between 1.51 and 4.21, and ninety-nine in one hundred that
it will be somewhere between 1.08 and 4,64, These confidence-intervals
are based on a standard error of estimate of .69.

Any student contemplating taking geometry may be evaluated in

a similar manner using the double-entry expectancy tables and/or the

An illustrative computation of the multiple regression egua-
tion is included in Appendix C,



TABLE X

MULTIPLE REGRESSION EQUATIONS PREDICTING THE GEOMETRY GRADE
FROM TWO PREDICTOR VARIABLES

Subgroup Regression Equation R SEest
7 schools (N=219) x1 = .54 x2 + .05 x3 + .59 .68 .69
Xy = .57 XZ + .04 X© + .68 .67 .71
1 2 4
5 mchools (N=156) x1 = W44 X, + .06 X 4 .62 .63 .70
Xy = .53 X2 + .02 X7 + 1.06 .69 .74
1 2 4
2 schools (N= 63) x1 = .65 x2 + .03 X, + .62 .77 .64
x} 2 72 x% + .005 %+ .70 .87 .50
1 2 4
School A (N= 18) x1 = .40 x2 + .03 x3 + 1.76 .65 .49
X7 = .31 X5 4+ .07 XT + 1.24 .B4 .35
1 2 4
School B (N= 38) X| = «47 X, + .06 X, - .06 W77 .51
x} - 71 x2 4+ 002 %, + .32 .80 .48
1 2 4
School C  (N= 24) x1 = ,59 x2-+ .02 x3 + 1.07 .99 .10
XS = J54 X2 4+ .01 X° + 1.36 .89 .38
1 2 4
Schaol D (N= 16) X) = .89'x2 - .01 X, - .01 .66 .68
x1 - .84 x2 4+ .002 % - .13 .66 .68
1 2 4
School E (N= 16) x1 = .42 x2 + .07 x3 + .34 .B1 .69
Xy = .20 X5 4+ .12 X5 + .30 .88 .55
1 yJ 4
School F (N= 47) x1 = .47 x2 + .04 x3 + .92 .69 .63
: XS = J46 X2 + .06 X° &+ .B5 .B1 .51
1 2 4
School G (N= 60) x1 = .59 x2 + .09 x3 - .11 .71 .66
X{ = +63 X5 + .04 X, + .56 .67 .70

Code:

Pas
1

> > X
FNEREN ™

predicted geometry grade .

algebra grade after it has been quantified
the ITED guantitative thinking score

the ITED composite score

H ou 0



69

multiple regression equations if the data arebaVailable. Such an
gstimate of geometry success should be of help to counselors when
helping students decide whether or not to take geometry. For ths
school administration, this estimats of geometry success should be

helpful when screening students for ability groupsd geometry classss.



CHAPTER V
SUMMARY, CONCLUSIONS, AND RECOMMENDATIONS
I. SUMMARY AND CONCLUSIONS

It was the purpose of this investigations (1) to determine the

relative valus of the Algebra I grade, the lowa Tests of Educational

Development quantitative thinking score, and the lowa Tests of Educa-

tional Development composite score in predicting the geometry gradse;

and (2) to present the findings, using two predictor variablese, that
would provids the best possible estimate of success in gsomstry,

The study involved grades and scores for 219 students who wers
enrolled in geometry in 1966-67 in ssven secondary schools in Linn
County, Iowa. Selection of the schools was made on the basis of infor-
mation about the Algebra I and geometry textbooks umed. This informa-
tion was obtained from & questionnaire. Means and standerd deviations
For.each of the predictor variébles and the criterion were computed
for all seven schools and for each individual school. Since the means
obtained for twe of the schools wers generally lower and the standard
deviations higher than for the other five schools on all variables,
further =tatistical analysis was dons grouping these two schools, the
remaining five schools, all seven schools, and sach school individually.

Correlations were computed between the geometry grade and each

of the three predictor variables. Intercorrelations were found among
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the three predictors. Multiple R's were computed between geometry
grades and two predictors, Regression esquations based on sach of these
combinations were deriveds and, for the group of seven schools, double-
entry expectancy tables wsre made to display these relationships.

The writer recognizes that the findings of this study must be
interpreted and applied with caution., The following is a summary of
the findings and conclusions of this study.

l. The algasbra grade was the best single predictor of the geometry
grade with a correlation of .65, .58, and .B2 for all seven schools,
for the subgroup of five schools, and for the subgroup of two schools,
respectively,

2. The ITED composite scors was thes poorest predictor of the geometry
grade with r = .47 for all seven schoolg, and r = .38 for the subgroup
of five schools., For the subgroup of two schools, the ITED quantita-
tive thinking score wes the poorest predictor (r = .62).

3. All correlations obtained for the subgroup of two schools wers at
least .10 higher than the correlations obtained for all seven achools
and for the subgroup of five schools,

4., Since the geometry grade and the algebra grade correlated at almost
the same level with the guantitative thinking score, this could be
interpreted to indicate that the guantitative thinking test of the
ITED did not predict the geometry grede eny better than it had predic-

ted the grade in slgebra,
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5. The ITED composite score seemed to be a better predictor of the
algebra grade than of the geometry grade for both the group of seven
schools and the subgroup of five schools.
6. For the individual schools, School C correlated consistently
higher on all three predictor variables with the geometry grade,
Correlations of .80 for the algebra grade, .86 for the ITED gquantita-
tive thinking score, and .79 for the ITED composite score were
obtained,
7. Nonme of the interrelationships between pairs of predictor variables
was higher than the relationships between the predictor variables and
the geometry grades.
8. The multiple R's ranged from .59 to .99.
9. The best multiple predictor of geometry grades for all seven
schools and for the subgroup of five schools was found by combining
the algebra grade and the ITED quantitative thinking score. The
correlations were .68 and .63 respectively.
10, The best multiple predictor of geometry grades for the subgroup
of two schools was the>combination of the algebra grade and the ITED
composite score.
11, A muyltiple R of .99 was obtained for School C by using a combipa-
tion of the algebra grade and the ITED gquantitative thinking score.
This was the only multiple R which appreciably exceeded the correla-

tion of the algebra grade with the geometry grade.
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12, Correlations from this study involving "modern" algebra grades and
"modern" geometry grades were genefally in agreement with the results
of studies done a guarter of a century earlier, although the multiple
R.correlations of this study were somewhat lower than the results of

previous studies.

IT. RECOMMENDATIONS

Tools of prediction, such as the multiple regression equation
and the double-entry expectancy tables, should be more meaningful for
any one school if the data used in building the tables and in deter-
mining the equation had been collected over a period of years in that
school. After courses in "modern" algebra and "modern" geometry have
been taught for several years, such tables could be made. These
tables could help to identify those students likely to have trouble
with geometry. Rather than barring these students from geometry
classes, schools could give these students extra help or could place
them in special classes which proceed at a slower pace.

This same study could be expanded so that it would take into
account other factors that are available for the prediction of success
in geometry, e.g., the algebra teacher's recommendation, the reading
standard score from the ITED, the I.Q., and the cumulative grade
point.

Further study could involve not only the textbooks used in the

schools but, also, the type of material taught in the geometry class.
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Such a study might also take into account the pupils' attitude toward
geometry, their class participation, their self discipline in the
geometry class, their interest, their opportunities for home study,
the number of hours they work, the number of children in the family,
the attitude of the parents toward school achievement, and other such
factors which might influence the student!s learning or the assignment
of grades in geometry, Etach pupil must be considered as an individual,
as a complete person, rather than as a list of scores. Tests and
grades are extremely useful and important, but unless they are supple-
mented by a knowledge of the interests, attitudes, and personal
emotional adjustment of each student, all such tests and grades must

fall short of their goal of perfect.prediction.
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THE IOWA TESTS OF EDUCATIONAL DEVELOPMENT

As the tsst manuesl stetes:

The Iowa Tests of Educatipnal Dsvelopment are a battery of nine
objective tests designed to provide a comprehensive and dependable
description of the general educational development of the high

school pupil.l

The individual tests in the battery are as follows:

Title of Test

Understanding of Basic Social
Concepts

Background in the Natural Sciences

Lorrectness and Appropriateness of
Expression

Ability to Do Quantitative Thinking

Ability to Interpret Reading
Materials in Sociel Studies

Ability to Interpret Reading
Materials in Natural Sciences

Ability to Interpret Literary
Materials

General Vocabulary

Use of Sourcee of Information

Items Time in Minutes
S0 55
90 60
103 60
53 65
80 60
81 60
80 50
75 22
65 27

The wholes battery of tests i1g a measure of general achievemsant,

Tests 3 through 8 are intendsd to measurs the pupils' ability to do

Tests of Educational Development ZChicagox

1ﬂg! to Use thse Temt Rssults., Manual accompanying the Iowa
Science Research Associ-

ates, 1967), p. 6.
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critical thinking. The tests ars not concerned with what the pupil
has actually learned, but with how well he can use what he has learned
in interpreting and evaluating the material presented.

Of special interest to this study is Test 4, Quantitative
Thinking., The reliability of this test for grade 10 is .B883. The
authors offer no numerical index for the validity., They say:

There is no single measurs which educators will accept as a cri-
terion against which the test scores may be correlated. Each

user must carefully study for himsslf the test descriptions, out-
lines, and illustrative exercises presented earlier in this manusl,
The content validity of the tests will depend on the extent to
which the tests assess skills that the user believes should be
measured, 2

The material in this test, Test 4, is arranged in practical
problem situations which require a gensral informational background as
well as varied mathematical experience from the elementary and the
high school level. The material in this test includes:

1. Operations with fractions
2., Per cent

3., Volums

4, Area

5, Angular relationships

6. Evaluation of formules

7. Roots and powers

8. Curve fitting




9.

10.
1l.
12,
13.
14,
15.
16.
17.
18.
19.
20,
21.
22,
23.
24,

25,

83

Operations with signed numbers

Cost and profit

Interpretation of verbal statements

Rate

Linear interpolation

Units of measurement

Ratio and proportion

Averages

Variability

Symbolic representation

S5o0lution of equations

Verbalization of decimals; place value

Number series

Approximate computation and computational shortcuts
Graphical representation

Table reading

Graph reading

Another score from the ITED of importance to this particular

study is the composite score of Tests 1 through 8. According to the

test manual:

The standard composite score on Tests 1-8 is not a simple average
of the standard scores on the separate tests. It is obtained by
finding the sum of the standard mcores on Tests 1-8, and then
changing this sum intoc a standard score by means of a table similar
to those used in trensforming the raw scores on the separate tests.

Ibide, pe 35
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The average reliability of grede 10 for Tests 1-8 of the ITED which arse

included in the composite is .98.4

4l‘ﬂanual for the Schogl Administrator. Menual accompanying the
Iowe Testg of Educational Development (Chicago: Science Research
Associates, 1965), p. 29,
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March 13, 1967

Dear H

I am working on my thesis for my master's degres at the State
LCollege of Iowas My topic is the relationship of algebra grades to
geometry grades.

I have been teaching geometry in Central City, Iowa, and have
become quite concerned about the method of guiding algebra students
into geometry. Algebra has always besn a psrequisite, and in many
cases the grades have been used as the determining factor in quiding
studente into geometry. Is there a high relationghip between algsbra
and geometry grades?

I have chosen the twelve schools surrounding Cedar Raplide in
Linn County for my study since these schools are the types of schools
and In the seme gmographical area that I am most concerned with., I
would appreciate your help for my study by fi1lling out the enclosed
questionnaire and returning it to me by March 24, 1967,

If you would like a summary of my findings, I would be more than
happy to send you a summary.

Thank you for your help.
Yours truly,

(Mrs.) Rosemary Barrow



Name of Sbhool

1.
2,

3.

4.

6.

T

8.

10,

11.

12,

13,

87

How many students are enrolled in geometry this year?

How many geometry clasees are there in your school?

What geomstry textbook is used in your school?

Is it a modern or traditional gsometry textbook?

If modern, about how many yeers, including this year, has your

school been using this textbook?

What Algebra I textbook is used in your school?

Is it & modern or traditional algebra textbook?

If modern, about how many years, including this ysar, has your

school been using this textbook?

What type of grading is used in your geomstry classes: A,B,C, or

A,8,C,D, or A,B,C,D,F?

About what percentage of the geomsetry students at the snd of the
first semester this year (1967) received the following grades?

A B C

D F

When your school is scheduling for geometry, what factors that

could be quantified are taken into consideration?

What ysars doss your school give the Ipwe Tests of Educational

Development (ITED)?

Would you like to receive m summary of the findings of my study?
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April 3, 1967

Dear ’

About three wesks ago I sent you & one-page qusstionnaires that
I asked you if you would fi1l1l out for me so that I may use ths infor-
mation in my thesis study, As of today, I have not received your
questionnaire.

I, being a teecher also, realize how busy we all are with
preparations, classes, grading, etc., but I would appreciates it if
you would teke the couple minutes necessery to fill out my question-
naire, Before I am able to continue with my thesis, I must hawve the
results of all the questionnairss, since my study is limited to only
twelve schools.

Thank you for ypur help.
Yours truly,

QD I Rt Q)M

(Mre.) Rosemary Barrow
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May 15, 1967

Dear ’

I am working on my thesis for my Mastesr's degree at the State
College of Iowa. My topic involves the prediction of geometry gredes
using the algsbra grade, the Iowa Tests of Educational Dsvelopment
Test 4 score, and the Iowa Tests of Educational Development composite
scors, I have selectsd your school ag one to be included in my study.

If permissible, I wotld like to obtain data on your sophomores
who are currently enrolled in geomatry, I realizs that you are busy
with year end-ectivities, but I would appreciate it if you would fill
out the enclosed dittoed form and mail it back to me in the enclosed
envelope as soon as possiblse, I will bs happy to pay you for your
time that it tekss to fill out the dittoed form, Please bill ms at
the above address.

I will greatly appreciate your halp.
Yours truly,

OPPWM%L (Darrac

(Mrs.) Rosemary Barrow



Neme of Student
(All 1967 geometry students)

1st
Semester
Algebra
Grade
(1966)

2nd Year lst ITED ITED
Semester Algebra Semester Raw Score Raw Score
Algebra Grade Geometry Quantitative Composite
Grade (1966) Grade Thinking (latest)
(1966) (1967) (latest)

10,

11.

12,

13.

14,

15.
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AN ILLUSTRATIVE MULTIPLE CORRELATION PROBLEM

INVOLVING THREE VARIABLES1

The formula far finding the multiple correlation involwing the

geometry grade, algebra grade, and the ITED guantitatiwve thinking score

is:
R = | r2 + r2 - 2r,, Ty, T
1.23 12 13 12 13 ~23
1 - rzz3
where?
r12 = correlation of geometry grade and algebra grade
Ty = correlation of geometry grade and ITED guantitatiwe think-
ing score
Tyy = correlation of algebra grade and ITED guantitative think-
ing score

Using the correlations of the ssven schools as an example and substi-

tuting Typ = .65, r13 = .51, and Lym = 50

1 g = 652 + 512 - 2 (. 65) (.51) (.50)
1 - .502

= 54225 + 02601 -~ .3315
1 - 025

=’v.46813

1Baaed on J. P. Guilford, Fundamental Statistics in Psychole
and Education (New York: McGraw-Hill Book Cempany, 19565, p. 393,



= 684
= .68
The formula for the multiple correletion which involves the

geometry grade, algebra grade, and ITED composite score is:

R = r2 + r2 -2r_,r,, T
1.24 12 14 12 14 "24
1 - r224
where!
Ty, = correlation of geometry grede and algebra grade
rl4 = correlation of geometry grade and ITED composite score
r = correlation of algebrea grade and ITED composite score

24
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TABLE XI

RELATIONSHIP OF THE ALGEBRA I GRADE AND THE COMPOSITE SCORE
TO THE GEOMETRY GRADE FOR 219 STUDENTS

Composite Year Algsbra Grads
Standard R
Score (F) (D) (c) (B) (R) aw
(ITED) 1 1.5 2 2,5 3 3.5 4 4,5 5 Score
21-33 A A A A A A A 1 A 4 A 10 A 15
B B B B 3 B 2 B 6 B 9 B 8 B 3 B 31
C C C 1 C 2 C 9 C 3 C 7 C 1 C 2 C 25
D D D D 1 D 2 D 2 D D D D 5
F F F F F F F F F F
11-20 A A A A A A A 4 A 1 A 2 A 7
B B B B 2 B 7 B 7 B 4 B 4 B 3 B 27
C C 1 C 6 C 6 C 23 c 12 c 17 C 3 C C 68
D 1 D D 11 D 3 D 7 D 1 D 1 D D D 24
F 1 F F 1 F F 2 F F F F F 4
0-~10 A A A A A A A A A A
B B B B B B B B B B
C C C C 1 C 1 C C 1 C 1 C C 4
D D D 4 D 1 D D D 1 D D D 6
F F F 3 F F F F F F F 3
—— =:—_=—_'_—————F==’———————f = =
Column Grend Total
Total A A A A A A A 5 A 5 A 12 A 22
(by grade)| B B B B 5|B 98B 13 |8 138 12|B 6 B 58
C C 1 C 7 C 9 C 33 C 15 C 25 C 5 C 2 C 97
D 1 D D 15 D 5 D 9 D 3 D 2 D D D 35
F 1 F F 4 F F 2 F F F F F 7

L6



TABLE XII

RELATIONSHIP OF THE ALGEBRA I GRADE AND THE COMPOSITE SCORE TO THE

—_——————————— =

- GEOMETRY GRADE EXPRESSED AS PER CENTS FOR 219 STUDENTS

Compoeite Year Algebra Grade
Standard
Score (F) (D) (c) {8) (R)
(ITED) 1 1.5 2 . 2.5 3 3.5 4 4.5 5
21-33 A A A A A A A 6| A 31} A 66
B B B { B so|B 15| B 5] B 52| 8B 61| B 20
C C clloo)} C 33} C 700 C 2721 C 42 C 8B] C 14
D D D D 17} D 15| D 22| D D D
F F F F F F F F F
11-20 A A A A A A A 15| A 16] A 40
B B B B 18| 8 18| B 35| B 15| B 50| B 60
C cwo{c 33]c ss5]cCc 59| C e60|C 65|C 34|C
D 50| D D 61| D 27| D 1B| D 15{ D 5]|D D
F 50| F F 6] F F S| F F F F
0-10 A A A A A A A A A
B 8 B B B B B B B
C C C C so{cCc1loo| cC C s0 | C1i100]|cC
D D D 57| D s0{D D D 50 | D D
F F F 43 | F F F F F F
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TABLE XIII

RELATIONSHIP OF THE ALGEBRA I GRADE AND THE COMPOSITE SCORE
TO THE GECOMETRY GRADE FOR 219 STUDENTS

e
Composite Year Algebra Grade
Standard
Scors Low Middle High
(ITED)
21-33 Geometry A 0 & B 11 B 35
Grade
1 C 14 10
D 0 & F 5 F 0
11-20 Geomstry A 0 & B 16 B 18
Grade
7 c 41 20
D 14 & F 13 F 1
0-10 Geometry A 0 & B 0 B 0
Grade
0 c 2 2
D 7 & F 1 F 1

66



TABLE X1V

RELATIONSHIP OF THE ALGEBRA I GRADE AND THE COMPOSITE SCORE TO THE
GEOMETRY GRADE EXPRESSED IN PER CENTS FOR 219 STUDENTS

Composite Year Algebra Grade
Standard
Score
(ITED) Low Middle High
21~33 Geometry A& 0 & B 37 B 78
Grade
100 C 47 22
D & 0 & F 16 F 0
11-20 Geometry A & o & B 22 B 46
Grade
/ 33 C 59 49
D & 67 & F 19 F 5
0-10 Geometry A & 0 & B 0 B 0
Grade
0 C 67 67
D & 100 & F 33 F 33

0ol
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AN ILLUSTRATIVE CALCULATION OF THE REGRESSIUN EQUATIONl

The formula for the regression equation predicting the geometry
grade and using the algebra grade and the ITED guantitative thinking

score isi

Xp = a*byp 3% *bi3.0 X5
where ¢
a =My = by sl = bz My
b12.3 (f )( 12~ T3 rzz)
1 - r223
P13.2 (0')< 13 ~ 12 23>
1 -2
a*i = standard deviation of the geometry grade
¢r% = standard deviation of the algebra grade
¢r% = standard deviation of the ITED guantitative thinking score
Ty, = correlation of geometry grade and algebra grade
Tyg = correlation of geometry grade and ITED gquantitative think-
ing score
Ty = correlation of algebra grade and ITED guantitative think-
ing score
Xl = predicted geomstry grade
X2 = algebra grade
X3 = ITED guantitative thinking standard score

1Based on J. P. Guilford, Fundamental Statistics in Psycholo
and Education (New York: McGraw-Hill Book Company, 19565, pp. 393~-395.
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Using the information from the seven schools as an example and substi-

tuting ¢T = .95, 7, = .92, 6’3 = 5,02, ry, = .65, Tyg = .51, Tpg =

.50, Ml = 3.23744, N = 3.42237, and MS = 16.76255:

by —( ( 65 = E.?ééz(.sm

()

= 437525
.59

1]

.54384

o
l

=f .95\ /.51 - (.65) (.50)
13.2 | &, 02)< T - .502
.95 .185
)( J5>

= 417575
3.765

= 046679
= .05
a = 3.23744 - (.54384) (3.42237) - (.046679) (16.76255)
= 3.23744 - 1.86122 - .78246 -
= .59376
= .59

X1 = «54 X2 + .05 X3 + .59
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The formula for the regression equation involving the algebra
grade and the ITED composite score isi
Xp=a+bip 4% * b0 %

where:

=M - by g My =Dy My

b1g.4 = CT' 12 "~ T4 T4
-
24
By14.2 = 12 " T14 Toa
=2
24

= standard deviation of the geometry grade

standard deviation of the algebra grade

1]

QXA

standard deviation of the ITED composite score

Typ = correlation of the geometry grade and the algebra grade

r14 = correlation of the geometry grade and the ITED composite
score

Loy = correlation of the algebra grade and the ITED composite
score

Xl = predicted geometry grade

X2 = algebra grade

X, = ITED composite standard score
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