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SGRAPTER I

_ During the past three years the mathematiocs department of the

~JUniversity of Omoha has offered a course in improving basic mathematical
skills. The course is open to any student who feols he needs some
additional work in mathematics before he enrolls in the regular begine
ning c¢ollege mathematics, chemistry, or accounting courses. However,
most of the students who tale the course do so as a result of their
counselor's recommendation, If the student receives a low score on the
Numeriocal Ability seotion of the Differential Aptitude Tests (one of
the tests given to all incoming froshmen), he is encouraged to take the
remedial mathematios course. Analysis of the class membership revealed
that 80 per cent of the students were freshmen, 14 per cent were sophow.
mores, 4 per cent were Juniors, and 1 per cent were seniors, The
remaining 1 per cent were either unclassified or information concerning
their classification was not available.

This remedial mathematics course is listed in the university's
general catalog as Mathematics 95: Improvement in Basic Mathematical
Skills. The catalog desoription reads: "For students lacking mathew
matics entrance requirements, or review of arithmetic and algebra

[sic]."' Bastc content of the course consists of arithmetic including

T -
General Catalog 1957-58~~1958-59 (Bulletin of the University
©of Omaha, Vol. XIX, No., 23 Omaha: January, 1957), p. 95.
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fractions, decimals, and percentages, and elementary algebra up to and
including simple iinear equations, Classes meet five hours per weeki
the course grants two semester hours credit when successfully cééxpipted;
Samples of some of the tests gi‘v‘en in the course are :mgluded in
Appendix B of this thesis.

I; THE PROBLEM

Statement of the problem. The primary purpose of the study was
46 discover the effect Mathematics 9% (,a remedial course in mathematics
offered at the University of Omeha) had upon the achievement of students
who completed the course and then went into the regular beginning
college courses in mathematics, chemistry, and accounting. A second
purpose was to study the Mathematios 95 course itself in an attempt to
gee if factors smech as age, sex, and marital status were related to the
achievement of the students., The study of the Mathematics 95 course
1tself was done first as & preliminary to the primary purpose of the
study.

Importance of the study. The course in Mathematics 95 was an
experimental attempt to meet the need of providing something in the
line of special aid for students entering the University of Omaha withe
out adequate ability in the mathematical skills, University officials
wanted to know what success the course was having in preparing students
for the regular beginning college courses in mathematios, chemistry,

..an.d accounting. The instx'uctoz* of the course desired ini‘omatian
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concerning the effectiveness of the course in improving basic mathemate
i_c;—‘al skills and the nature of the performance. of the students within :the
course itself. This study was conducted for the purposs of providing

such information.

Bagic Principles. “The study was constructed on the mull hypothe
esis that students who completed the Mathematics 95 course and then went
into the regular beginning college eourses in mathematics, chemistzg.
and accounting would receive grades in these courses which would nat
differ from the grades recaived by stuaents who had similar raw scores
on the Numex:}.eal A’fmmy section of the _Ds.i‘ferentﬁ.&l Aptitude Tests but
had nct taken Mathemé%iaa 95, An altemaﬁiva hypothesis was that the
grades of the Mathauaties 95 studenta wcﬂld differ from the grades of
the non-Mathematics % students. In dealing with the data milected.
some basic assumpilions were made. It was assumed that the Numerieal
Ability test was properly adninistered in all cases so that comparison
of scores achieved before and after completion ¢f Mathematies 95 would
yield ‘a measurs of learning which would be as nearly objective and
accurate as possible. Itfwas also assumed that although several
instructors were involved, instruction given in all classes of a partice
wlar subject would be so similar that the achievement of students fyem .
different classes could be compared objectively. This assumption was
made so that comparisons of the achievement of students in the experi-
nental group could be made with the achievement of students in a
control group without requiring the experimental student and the
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control student with whom he was being compared 4o be in the same ¢lass.
It would have been almost impossible to find a control student for the
experimental students without allowing this mixing of the classes,

IT. DEFINITIONS OF TERMS DSED

| .Ma’;t‘;}ie.‘)maﬁicg 95 ggg dent. A Mathematics 95 student was ons whe ha&
conpleted the courss in remedial msthematios and had recelved & finsl
éraﬁe af &, B, c, D, aé .. —é‘tu’dentsv wixo recelved final grades Qf(
1@@@1&% ¢ Gondﬁ.tmaa, or %’c&:cirawn were not considered in th:is study.

Regular beginning m},}@gg course. The first eourse offered a
boginning student in a partiewlar department of the University of Onaha
x«réa called a regular beginning college course. This study dealt with
such courses in the mathematics, ehemistry, and accounting departments.

Mothematics 111A. Mathméties 1114 is the regular be.gi&mi:?g
college course in the.xﬁa%hemétms department. It is the first course
in algebra and is somwd' by Ma.théma‘tﬁ.cs 111B, College Algebra, The
general catalog deseription reads: | "Topic¢s from third semester algebra
and from inﬁmﬁumm milege algebra, Prerequisite: One year each of
high school algebﬁ'a’ and géametw ér }:emiés&mx. Credit 3 haurs.”z : ”

Chemistry 111. The regular beginning college courses in the
chemistry department are Chemistry 111 and 112, College Chemistry:

gw" P 56.
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"Lecture 3 hours, luboratory 4 hours; not open to those with high school
chemistry, Prerequisite: 1 year each, high school algebra and geomelry.
111 prerequisite to 112. Credit 4 hours each,™ This study dealt with
Chemistry 111 only.

Accounting 101. The regular beginning college courses in the
accounting department are A,Aééf;;mting 101 and 102, Elementary Ae::mmting
“Thaa'ry' and prim;ip?les f::ﬁ; ajeaagntﬁ.ﬁg;l analysis and recording ﬁé Eusﬁmss
téansacrtimisg a@ntrai &égxc;m;tg, a&,ﬁxsﬁng and closing entrié_s, financial
statements, Seoond séﬁééter%, business vouchers; \parﬁnaaﬁships;‘ basie ‘
sorporation aceounting; departmentalizations introduction to ca-at'
accounting; budgeting: analysis of finaneial statementss 101 prerequi-
site to 102, 2 hrs. lectire, 2 hrs. labs Credit 3 hours each.™

Beading 97. The course referred to as Reading 97 4in this thesis
:is listed ast “Read:ingl)e?eiﬁzmént 97, Reading Improvement: For students
whe need to impPove their reading and study skills. Open to all vni*&erw
sity students. Credit 1 hour,

nerimental group. Students who had eompla‘&ad Ma'!;hamatias 95
and received a grade of A, B, C, D, or F were the only ones ecm.aidemd
for dinclusion in the experimental group, This group was wmpased of
those Mathematios 95 students who had alsoc completed at least one of the
regular beginning college courses in mathematius, chemistry, or accounte

ing after they had completed Mathematics 95 and had received grades of

4

31ptd., p. 40 Tbid., p. 137, SToid., pe 95



A, B, €, D, or F in the subsequent courses. If 2 Mathematics 95
student enrolled for one of these toursés and withdrew or received a
final mark of Ingompleﬁé or %Gonéiticm, he was.not included in thé
experimentdl group.

Gontrel. group. In order to eompare the achlevement of the
Mathematice 95 students in the regular beginning eollege coturses in
mathematics, chenistry and accounting with the aab;.ngmen% of students
in the sare courses who had not i:aken. Mathematiocs 95, a control group
was set up. Selettion of the controls Qaa done -on the basly of the raw
seore on the Mumeridal Ability section of the Differential Aptitude
Tests. The experimental group and the control group were not matched .
by pairs. Instead, all members of .the control group who had the same
ray gooyre were grouped tage%hw. and the mean of their grades was
matched with the g:rade of the studant in the experimental g;mup. - If
two or more students in the axperﬁmental group had the same raw seore,

‘thair grades were alsa Q@mnﬁ.ned and the mean was used.

ifferential A mwgg zagt. » The Differential Aptitude Tests
are an "integrated batt.ery of guidanee tes’ts.”é In the words of the
test authors:

The mffamntial Apti‘hﬁda ?aé*é;s were prepared to meet the
needs of counselors and students for an integrated battery of

6(}@0::-39 K. Bemnett, Barold G; Seashore, and Alexander G. Weesman,

1& Manual for the Differential Ag‘titudg Tests (New York: The Psychologi«
cal Co rati«m. 19§§§, Pe Lo



well-standardized tests, each of which .would provide meaningful
scores, readily interpretable by informed counselors and teachers,
and broadly inclusive of aptitude for many significant areas.
‘The authors summarize the meaning of Yaptitude” as simply a capacity to
learn a particular .ski:!‘.}..a‘ The test battery contains eipght tests: Vers
bal Reasoning, Numerical Ability, Abstract Reasoning, Space Relations,
Méchanical-Reasaning;'CIGrical Speed and Accuracy, snd Language Usage:
Spelling and Sentences. Only the Numerical Ability dtest was used in -

this study.

‘Bumerical Ability Test Test. In this thesis the term "Numerical
Abﬂity Test®™ refers to the mathematies seotion of the Differential
Aptitude Tests battery. The authors say:

The Munerical Ability Test is a measure of the student's
ability to reason with numbers, to manipulate numerieal’
relationships and to deal intelligently with quanti tative
materials. . . . Edueationally it is important for predic.
tion in such fields as mathematics, physics, chemistry, engl.
neering, and other curricula in which quantitative thinking
1s essential.’

?he study dealt with raw scores received on this test; the highea‘b

possible raw score is forty.

Freshman, Sophomore, Junior, Senior. According t¢ the academie

:george XK. Bennett, gﬁrold G. Seashore, and Alexander @, Wemman,
"The Differential Aptitude Tests: An Overview,® Pergonnel and Ouidance
Journal, 35:81.93, October, 1956. ’

8Bennett, Seashore, and Wemman, A Manual for the Differential
Aptitude Tests, p. 2. - )

9Ibi§., p. 6



classification system used by the University of Omaha, a freshman is 2
student who has completed less than 27 semester hours of credit; a scphe
omore has completed from 27 %o 57; a Junlor from 58 to 90; and a senioxr

from 91 to 124,10

Ay By &4 D. Ee ‘The University of Omzha uses & letter grading
system. "Passing grades are A. By, 0, and [ the last named being the
dowest. T indicates. fai}.ux*e and rasuits in loss of eredit. ni0

Achigvement. Achlevement was interpreted as meaning the end

result of completing & partimilar course. The assumption was made that
achievenent sould be z&éasumd. by the final grade veceived for the course
énd by the difference in the rat? seores received on the Numerieal
Ability test which was taken before and after completion of

ﬁathematﬁ.cs 35,

Significance. As pointed out by Wallis and Roberts, it 13 impors
tant not to confuse the statistical usage of "signifieance® with the
everyday uﬁage.

In everydsy usage, ”s&gnj.ﬂ.aanﬁ" means "of practical impors -
tance, " or simply "important." In statistleal usage, "signifie
cant™ means "signifying a charasteristic of the population from
which the sample is drawn,” i'?gawlam of wvhether the
characterdstic is lmportant.

In this thesis, "significance™ will refer to the statisflcal usage.

’Oeenem talog 1957-58~=1958459, p. 27.

, Yy, Alden wm:s and Harry V. Roberts, Statistics: A New
Approach {Brooklyn: ‘Book Production Cempany, 1957), p. 385
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level of significance, dJaynes defines level of significance as
"2 predetermined value of significance which leads to the rejection of
Hoe « « » The probability of rejecting Hy when Hy is true."'? (H,
refers to the mill hypothesis.)

III. ORGANIZATION OF THE REMAINDER OF THE THESIS

Chapter II of this thesis will explain the method of procedure
used in conducting the study; Chapter III will present a review of t.he
literature dealing with similar studies. The data relating to the stu~
dents® achievement in Mathematies 95 and the analysis of the data
appear in Chapter IV. Chapter V contains the data relating to the
achlevement of the Mathematics 95 students in other mathematics, chemlse
try, and accounting courses and the analysis of the data., The final
chapter, Chapter VI, will summarize the findings of the study and
present the conclusions. A bibliegraphy and the appendices follow the
body of the study.

1%04139am E. Jaynes, "Statistical Methods" (Omaha: University of
Omaha, 1958). (Mimeographed.)



CRAPTER 11
METHOD OF PROCEDURE

This study was carvied.out in three separate but related parts,
First of 211 an intensive ssarch of the literature in the field was
made in order to determine wheﬁher any s‘tu&ies of a similay nature had
iareviausly been made. Second, the data concerning the Mathematics 95
course itself were collected and anslyzed., Third, the data concerning
the achievement record of the Mathematics 95 students in the regular _
vegimning college mathematics, chemistry, and accounting courses were
collected and analyszed.

In dealing with the Mathematics 95 course itself, an attempt was
nade to determine the relationship, if any, existing between sevéral
factors.and the final _gz*a.cié réaai‘v@d‘ for the course. Three of these
faogtors were age, sex, and marital status, The difference in the raw
score on the re~take of the Mumerical Ability test after completion of
Mathematics 95 was also tabulated with reference to the age and sex of
the students. The grades yeceived by étudents who took Reading 97,
Reading &npmvauent, before teking Mothematics 95 were studied to see
if any reletionship existed between the ﬁro conrses.

In working with the data concerning the achievement of the
Mathematics 95 students in other courses, care was taken to see that
they had completed Mathematios 95 before b'egiming the next course.
étudents enrolled in the courses at the same time were excluded from

the experimental group., If & student was enrolled in two of the regular
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@agiming college courses during a particular semester, his record in
both a&nrées was included in ‘bhe' q’ﬁuély.' If any of the escential data
“Hg’far a studez:t were not amailame, he was exc¢luded f::-om the e@erimen‘bal
| group. In this part czf the vt.ud;y a com.mi gmup was used m aid 4in
de*{f,emining the ei’i‘ec:t 'the Pmihmaties 95 coUPSe Wasg having on i‘m:ure
performance of s*!md.eats. The één*ﬁroi gmup was composed of students
who were enrolled in the sama courses as the members of the experimantal
group. The control group was selected on the basis of the ;*aw scxgras
received on the I@zmez‘igal‘ Abi}.if,y "ﬁéaﬁ taken by students w}zeﬁ they enter
the ﬁrﬁ.versii.y. The con‘hréls were not matched with the expéﬁmﬁtal
group mr pairs, but rather all gstudents who received a particuiér e
score were gz-ouped ﬁogather and the gmup was matched with ‘i‘.he student
(or students) in the e:q:erimental group who had the same yaw seore.
“Thls grouping was done so that more accurai:.e comparisons of final grades
could be made; instead of se}.ééting one student from the experimental
group, the mean of the grades of all possible control students t«%és used,
Only data from the 1956-57 and 1957-58 school tevms and the 1957

aﬁd 1958 summer sessions were availeble, so this study deals with a twoe
| year time span. Since only 11 per cent of the Mathematics 95 sﬁdetxts
were women, and an even smaller percentage was found in the regular
| beginning college courses so that controls could not be found fer the
wemen, that part of the study dealing wi‘th the achievement of

M&themames 95 students in other courses was based only on men students.



| CHAPTER III -
| REVIEW OF THE LITERATURE

Very little was i‘@ufx.ﬁi An _‘bhé’ literature which was related to the
study being conducted. Most of the material dealt with general mathee
matics courses rather than remedial courses. Several writers suggested
what shc:uid be included in a general mathematics program and why each
item should be 1n03.ﬁdedo Chief among these were Mires.w Simpson,w
and Stmerar.w Hildebrandtm
general mathematics. Brown ecompared two-studies, one made in 1942 and

one in 1947, and concluded that college general mathematics had lost

also presented methods of teaching

graund in the number of instimﬁion ef‘:ﬁ‘ering it for two reasons. lack
of proper teaching staff in the face of increausci enrollments anci lack
of a desirable textbaobw ‘

Two very interesting reports of 2 study involving remedial mathee

matics at Brooklyn College and School of Education, Wew York University,

WKamarina C. Mires, "Ceneral Mathematiocs for Gollage Freshmen "
The Mathematics Teacher‘, Vol. I, No. 7:513-516, November, 195? .

‘ WT. M. ﬁmpson, ‘Mathematios in the College Ceneral Educatign
:Pragram,‘_' Ibe Mathematics Teacher, 50:155-159, February, 1957,

*5Kenneﬁh H. Summerer, "College Mathematics for the Hon-Se¢lence,
lon«Mathematics Major," Sc ggg Seience and Mathematigs, 5633943,
$anaary, 1956.

- 16}:} H €. Hildebrandt, "For a Better Mathematics Program,™ The .
Mathematics Teacher, 49:89-99, February, 1956.

: *7Kannath B, Brown, "Is General Mathematics in the College on
Its Way Out?" The Mathematics Teacher, 41:154-158, April, 1948.
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were found,'™ 17 The results achieved by that study appeared to be
oubstanding =0 a rat&ez* detailed explanation of the study £ollowe.

The purpose of that study was to test one way in which an insti-
tution could meet tho problem of providing freshmen students with a
review program to prepare them for college mathematics courses. An
experimental group of about sixty frashmen students was given approxi-
mately fourteen hours of remedisl work devoted solely to the topics
prevequisite to trigonometry, This remedial work was given to the
gtudents in =mmall groups of four for one hour each week. Each student
worked on only those topies in which he needed remedial help. The
remedisl work was given during the semester in which the trigonometry
course was being studied. (The trigonometry course procedes eollege
algebra and is taken mainly by the lower freshmen.) 4 control group
wag selected which recoived no remedial instruction,

At the end of the course, the experimental group had attained
greater skill than the control group and greater skill than the students
of the originally superior total group who received A as their final
grade, The students who received remedial help also performed better
than the contrel group and the total group in subsequent mathematies

courses.

miack Wolfe, ;'An Experimental Study in Remeddal Teaching 4in
College Freshmen Mathematies,® Journal of Experimental Education,
10:33«37, September, 1941. ' |

waaink Wolfe, *’M&thematiaai Skills of College Freshmen in Toples
m@%i?e to Trigonometry," The Mathematics Teacher, 34:164«170,
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- In conéluding ons of his veporis of the study, the author sayss
As & result of condicting with c¢ullege freshmen an experiment
in remedial work in the skills prerequisite to trigonometry, the
writer he&ieves that the most efficient way, administratively - -
) 1y, for an institution to meet the problem of

| pevien o by the introdugtion of & definite, specific, and .
Andividualized rém&ial program for the students who need it.

The suthor imluﬂas a mpiete cl&s«ripﬁian of the plan saf
wmediai é,nsft.mcstmn gwen. He a:ts@ paims out that 1t ﬁ.s highly
maa&bls thai the atu&enﬁs in the expar&.mamal ‘group were aahclastmauy
snpeﬁc:r w similar graups é.a athar milegam He explainss

Tha %ﬂd@nﬁa ‘admitted w %he day session of Bme:klyrx callege

are a scholastically select group, as attested by the relatively
high entrance requirements and by the fact that on the Thurstons
Peychologiendl Bxamination the median scove of the Brooklyn
College eéntering freshmen ranked twenty~first in a g?seending
order listing of the median gcores of 323 colleges.

He feels that "™t is 1ikely that the favorable resulis observed may not

appear to the stme oxtent, 4f the remedisl program is admimistered to 2

group less capable of profiting, from the assimanws."z‘?

3%1fa. "hn Ehcperimam;al Study in Ramedial Teaching in Genega
Frashmn Mathematics,” p. 36.

2
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CHAPTER TV.
* ANALYSIS OF STUDENES' ACKIEVEMENT IN MATHEMATICS 95 . .

The mstmetar af the Mathematics 95 course wanted some 'Mam
mation about *Eha‘gphiweme‘n;ﬁ Q:é the students in the course itself.
This chapter wm présent infémaﬁcm seéum& fwm an ana’iysis’ of the
data czomemmg the stuﬁents who took the ¢ourse and the graées they
receﬁ_veé. Such fae%nrs aa age, aex. and mar&.tal status and thelr
relation to final grades will be explared. |

There were 328 amdems who received final grades for the course.
0f this mmxbér, 4 .s&dems‘ received an Incomplete so they were not
é;ne;‘}.udea in this part of the study. - |

An attempt was made to detemmine whethor men oy Women students
received higher grades in.the course and whether maritel status hed any
effect on the grades. Analysis of the data presented in Table VIII,
which appears in Appendix A, revealed that ftwo hundred men and twentye
four women completed the course. Thirty-four of the men were married;
al) of the women were single, Mean grades were obtained for these
three groups of students by giving mmerical values to the letter grades
a&coxﬁing to this gystems F=1, D=2, =3, B& 4, and A= 5. The
thirty-four married men earned 8 mean grade of 3.08 (C); t}we. one hundred
sixtyuaix singie men earned & mean grade of 2,78 (C~); and the twentyw
four t-zgsmgn earned a mean grade of 2.50 (Ce/D+). The mean grade for the
total group was 2,80 (C=). The differences between the groups wex*e very
small, but the men did slightly bat’&er than the women and the married

S
3

44
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‘men did slightly better than the single men and women,.

Table I shows the x*elaﬁ&ansh&p emsting botwesn age and the final
grade received in ﬁaﬁhemaﬁ.cs 954 seventeen of the students who- took
Ma‘bhematiaa 98 are vmﬁlm&u&ed An theﬁab:‘x.e beesise ‘their;age éiaa
unknowm, ﬁhey‘ redeived o final incemplete in the course,. w,-f&heéé were
only one or o swa@w at & pamm;ar age 1eve1.. The table shows
ﬁhat the siméents Whﬁ were twenﬁyufoar, tuenty-£ive, and Wentyﬁsix
;g»ears old recelived thé h&g!zesﬁ gra&es. Hm«e?er. the groups at these age
levels were smeller. than nost af the other gmups.

The Numerdeal mmw se&iﬁn of the m:f'fererzmai Aptitude Tests |
wasg admﬁ.zzistem& to ,theae students before and after they took. |
Mathematios 95. ,‘tat}ie,‘:tz shows the inerease in mean row score attained
by the students on the second admindetration of the test. (For various
reasons £ifty of the students missed one or both of the testing sessions,
or other essential data were not available so that they could not be
included here,) . The students are grouped by age and sex; there are
twelve different age groups made up of ten groups of men students and.
seven groups of women students (three of these women's "groups® contain
only one student,) Only five of thé ge. groups ¢ontain bBoth men and
women., Analysis of these five patrs of groups reveals that at each of
the five ages the men had 2 higher mean raw scove on the Numeriecsl
Ability tes?t: taken before the course than did the women, and in four of
the five age grovps the men maintained this higher mean raw score on the
prestoke of the test after the courss. However, in three of the age

groups the raw scores of the women increased more than the rew scores of



TABLE I

MEAN FINAL GRADES OF STURENTS IN MATHEMATICS 95 GROUPED BY AGE

AGE FBER OF_STODENTS MEAT FINAL GRADE
18 33 2,64
19 45 2,51
20 35 2,43
21 13 2.69
22 23 3,04
23 16 3.19
24 23 3.43
25 1 3.27
26 8 3.63
27 4 2,50

NOTE: For this table letter .grecies were given numerical

values sccording to this system: F=1, D=2, C=3, B=4,
A= 35,

17
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_TABLE II

MEAN NUMERICAL ABILITY RAW SCORES BEFORE AND AFTER COMPLETION
OF MITHRNATIOS 95 OFOUPED BY AGE AND SEX }

17 P 1 5.0 13.0 5.0

18 M 23 20.7 25,7 5.0

18 P [ 10,8 21.2 10.4

19 M 29 16.4 21.9 5«5

19 7 8 13.3 20,8 7.5

20 M 21 15,1 22.6 7. 5
20 F 5 12.6 18.2 5.6

22 M 16 17.9 25,5 6.6

23 M 15 16.3 23.5 x

23 F 1 15.0 25,0 9.0

21 M 17 16.7 26,5 9.8

25 u 9 16,7 26.1 9.

26 M 8 15.5 25,4 9.9

27 « 33 M ” 12,6 20.6 8.0

28 F " 22.0 40,0 8.0

| N 155 16.7 23.9 .2

Totals: F 23 . 124 19.8 7.4
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the men. Combining all the men into one group and ail the women into
another bears this oud, but the difference in the increase is very
gmall. According to the national percentile rankings for twelfth grade
students as given in £he, Dﬁ.fférentiai Aptitude Tests mamual these mean
raw scores place these University of Omaha men at the twenty«fifth pere
centile before the course and the fiftieth after the course; the women
place at the thirtieth percentile before and the sixtieth after. 4s a
result of administerdng the test for several years, the Omahs Univers
sity department of student testing has formulated its owm percentiiks
for Omaha University freshmen. Here these men ﬁlacé at the twentye \‘
third percentile before the course and the forty-ninth after; the wamfy
are at the fourtesnth percentile hefore and the thirty-sixth after.

The University of Omaha also offers a course in reading improvee
ment. This course, Reading 97, was taken by some of the students who
took Mathematies 95. Table ITT shows a comparison of final grades
received in Mathematics 95 by students who took Reading 97 and those who
did not. The mean of the grades for cach group was computed to see if
tho students who had taken the reading courss before the mathamétiés
dourse would receive higher grades in Mathematies 95 than those who had
not completed the réeading course first. The 132 students who took only
Mathematics 95 or took Reading 97 after they had completed N

Mathematics 95 earned a mean grade of 2.89 (C-) in Mathematiecs 95. *\

\

The 22 students who took Reading 97 before Mathematics 95 earned a mean |
grade of 2,95 (C=). The 70 students who were enrolled in the two 3

.courses at the same time earned a mean grade of 2.56 (Ce).



TABLE IIT

COMPARTSON OF FINAL GRADES.RECELVED IN MATHEMATICS 95 BY STUDENTS
WHO TOOK ONLY MATHEMATICS 95 AND STUDENTS WHO TOOK
BOTH MATHEMATICS 95 AND READING 97

TRUMBER OF STUn

DENTS WHG TQGK.

20



CHAPTER V

ANALYSIS OF MATHEMATICS 95 STUIENTS' ACHIEVEMENT IN OTHER
MATHEMATICS, GHEMISTRY, AND AGCOUNTING COURSES

The purpose of this part of the study was to deternine what
effect the Mathematics 95 course had upon the achisvement of students
who went inte the regular beginning college eourses in mathematics,
chemistry, and accounting. This aha;ateé gontaing the tables and figures
presenting the data used for this part of the study, an explanation of
the formula used to determine significance, and the analyses of the dats
collected.

A mull hypothesis was formulated which stated that students who
completed Mathematics 95, the experimental group, would recsive grades.
in subgequent courses which would not differ from the grades of a contrel
group of students who had similar raw scores on the Humerical Ability
tost but had not taken Mathematics 95, An slternative hypothesis was
that the grades of the oxperimental group would differ from the grades
of the control group. .

The data were obtained from the permanent records of the univer-
sity registrar's office: the ¢lass grade shoets and the studentts roglse
tration card and permanent record follo. The final conclusions of the
study were based upon a comparison of £inal grades received by the
experimontal group and by & control group.

Ag pointed out in Chaptar 11, a control group was used to measure
the effect of the Mathematics 94 courss on the subsequent performance of



students. This control group was not matched with the experimental
group by pairs, but rather students who received the same raw score on
the Numéx‘ical Ability test were grouped and the group was compared with
the members of the experimental 'gmup. fﬁ most cases & member of the
experimental group could have been matched with any one of several
members of the control group. Rather than selecting one control from
the group ¢f possible controls (in at Jeast two ¢ases their findl grades
ranged from A to F), ;the mean of the grades was used as a control, In
cases where two or more members of the experimental group haé;the some
raw score, they too were grouped and the mean of their final grades was
used. It was felt that this grouping would provide a mores aceurate.
nethod of comparing the oxperimental students with the control students.
' Table IV presents the data in regard %o the achievement of the
experimental group and the control group in Mathematies 1114, Fiftye.
five students who completed Mathematics 95 went into and completed
Mathematics 1114, (Table Vin"shews 63 students who completed
HMathematics 111A. For 7 of these students no beginning raw score was
available, and another one received "Incomplete™ as a final grade for
Mathematics 95 so they could not be included in this part of the study.)
Of ‘the 55 students included in Table IV, no control students were found-
to match 3 of the experimental group students. For the control group,
completo data for 209 students who had the same Numerical Ability raw
seeres as the experimental group students were found. So the achieve-
meut of 52 cxperimental group students was compared to the achievement
of 209 control group students. Further analysis of the téble shows that



TABLE IV

EXPERIMENTAL GROUP ACHIEVEMENT IN MATRE‘KATICS 111A
COMPARED 70 THAT OF THE Gﬁmﬁm& GROUP

ST EXPERIMENTAL

. M&WEMA’E‘ICS 111& FIN&I» GRABES
Wg’gm EXPERIMENTAL GROUF|  CONIRDL GROUP _ CoMOARED 20
ABILITY Mean [ No. of Mean No. of CONTROL
. Eﬁﬂgiﬁﬂﬁﬁ. L Grade | Students. | Grade* | Studentga®l GROUP MEANE.
1.0 1 :

5 1.0 1

6 — e

7 1.0 1 ‘

8 1.0 1 2.0 2 - 1.0

9 1.0 2 1.0 2 0.0
10 1.0 2 2,0 1 . 2,0
" 1.0 2 2,7 3 - 1.7
13 1.3 5 1.3 i 0.0
14 1.0 3 1.6 9 6
15 1.0 2 1.5 L - o5
18 1.0 2 1.0 2 0,0
20 1.7 '3 2.2 1" . 5
21 1.0 1 1.7 20 - .7
a2 1.7 3 2.0 4 “ o3
23 3 0 1 2.1 13 + 9
2k 1.0 1 1.8 16 - .8
25 1.0 1 2.7 12 - 1.7
26 1.5 2 , 27 13 - 1.2
27 3.0 1 2.6 17 + Wb
28 T s e o Ja—.
29 1.7 3 2.6 14 - .9
30 2,0 2 2.8 9 - .8
31 30 1 | 29 11 + .

valugaaéaowingwmw gystens F = 1, 33#2 =38 '~« .
A

*Blank spaces in these ¢olumns indicate that no control
students were found to match the students in the experimental
group,
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these students had a total of twenty-three different Mumerical Abillty
raw geores, so twentyethree palrs of groups of students are being
comparad, It should be pointed sut that some of these "groups™ consisted
of only one student;

In four of these paired groups, there was no difference betwsen
the mean grade received by the experimental group and that of the cone
trol gmup‘. In i‘our. of the paired groups, a positive difference
appeared; this means that the experimental groups received better final
grades in Mathematics 1114 than did the control groups. In fifteen of
the paired groups a negative difference is shown; the ex;perimantal-
groups did not do as well as the control groups.

To determine whether these differences in mean grades were

significant or not, a small group test of significance was used. The

computational formila, derived from MoNemar's Dsycholociesl Statistics®
was:
£D
= .

In this formula, "D" refers to the difference between the means of the
paired groups and "n" refers to the number of paired groups. S:Lﬁce this
tost is based ¢n a nomal distributﬂ.on. the distribution of the differs
ences of the means was first emined ’w gee 4if it was safﬂ.eienmy
normal to justify the assmnption csf mmals.ty in the universe. Figure 1

23Quim MeNemar, |

_ Statistics (New York: John Wiley
& Sons, Ine., 1949), p. ,
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..........

w2,0 »1.7 'm't"n st ..a.s‘m,.s «0.2 #0.1 0.4 w.?
w : m m ta - *Bx: m to tc to

M£emneas of the Mean Grades
FIGURE 1 ‘
FREQUENCY OF THE DISTRIBUTION OF THE DIFFERENCES

OF THE MEAN GRADES IN MATHEMATICS 111A BETWEEN
THE EXPERIMENTAL GROUP AND THE CONTRQL GROUP
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presents the distribution of the differences and indicates that the
agsumption could reasonably be made. Computation yielded a & value of
3,09, Wheén this value was referred to a t table, it was discovered
that the difference betwean the means was significant beyond the 1 per
cent level, This result led to rejection of the mull hypothesis in-
faver of the alternative: the experimental group received lower grades
than the control group.

Tables ¥ and VI present the data in regard to the achievement of
the experimental group and the control group in Chemistry 111 and
Acccunting 101, The experimental group tonsisted of only five students
in Chemistry 111 and only thirteen in Accounting 101, OFf the five
chemistry students, no control group existed for one, and of the
thirteen aamuﬁtﬁng students, four had ne control group. Applying the
t values obtained from the small group test of correlation to a t table
revealed that the difference between the means was not significant at
the 5 per cent level for elther ¢ourse, Therefore the mull hypothesis
was accepted: the grades of the two groups of students were not
different.

Table VII shows an over-zll cemparison of achievement of the
axperimental group with all other students who took Mathematics 1114,
Chemistry 111, and Accounting 101. This comparison was mads only on
the bagds of the percentage of students in each group who passed the
courses; Numeprical ABAlAty raw scores were not involved. Three groups
are showns the group of students who first passed Mathematics 95, the
group of students who had not had Mathematios 95, and the total group.



'XZ&ELEKF

EXPERIVENTAL GROUP ACEIEVEMENT IN CHEMISTRY 111
COMPARED 10 THAT OF THE CONTROL GROUP

me - "~ CARTSTAL 111 F max, ORADES H Nz

' NUMERICAL | mmmu emuy wzmen amw || GOMPARED 70
ABTLITY | Moen | Fo. of Mean No. of CONTHOL

_RAW SCORE | Grade | Students |Grade* | Studente L GROUP MEAN®

14 2.0 1 -

12 2.0 1 1,0 3 + 1.0

16 1.0 1 1,2 5 . 2

18 1,0 1 1.5 2 - 45

NOTE: For this table letter grades were given rumericsl
zaizxes according to this system: F=1,D=2,C=3, B=#&,
= 5 S :

#HBlank spaces in these coluwnms indicate that no control
students were :f'aund to mateh the :studen’t.s in the experimental
Eroup.



mm VI
CHIEVEMENT IN ACCOUNTING 101

cewmzx 10 ?%IAGF THE CONTROL, GROUP

o I}M" ) AGC@BNTI&G ‘SQ‘I mm E}RABR'S Al LA,
NUMERLCAL WERWWL GROUF | CONTROL GROUP || compaRaD T0
ABILITY Mean | No. of Mean ' | No. of CONTROL
RAW SCORE || Grade | Students | ‘@rade# L Students*® || GROUP MEAN®

9 1.0 1 1,0 1 0.0 -

10 : 1.0 4 - '

13 2,5 2 1.0 1 + 1.5

13 3.0 1 4,0 1 - 1.0

16 3.0 1 1.7 3 + 1.3

17 i“o 1 2,3 4 o 13

18 3.0 2

22 2,5 2 1.0 1 + 1,5

28 1.0 1

27 m} 1 5.0 1 - 4,0

NOTE:s For this tabla letter grades wers gfwan mimerical
vaiugs a&wrdingto thig gystems Fu 3, D2, 0= 3, Ba 4,
A= 5,

“Blank spaces in these columns indicate that no contrel
students weres found to matceh the students in the experimental
group.



ACHIEVEMENY OF STUDENTS WHO PASSED MATHEMATICS 95
AND THEN FINISHED OTHER COURSES COMPARED TO THE
AﬁHIEVEﬁERT‘O? OTHER STUDENTS IN THOSE COURSES

Hathematics

1114

Chemlstry
111

" Aceounting
101

336

TABLE VII

643

74,0

62.2

3

116

980

- 6h.7

76.7

@.3

L

81

”Inaamplete“ or-“ﬁand&tian"‘
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The experimental groups are lérger than those used in Tebles IV, V, and
VI because data necessary for those tables were not available for & few
6f the students inciuded in this table, Inspection of the table
reveals that the passing rate of the experimental group was mich lower
in 21} of the courses. In Mathematics 1114 only 33.9 per dent of the
experimental group passed the course compared to 61.2 per ¢ent of those
who had not taken Mathematics 95 and a passing rate of 58.7 per cent
for the total group. In Chemistry 111 the percentages were 40.0, 64,7,
and 64,3, and in Accounting 101 they were 42.9, 76.7, and 74.0. ‘Gz;g_nm
ing a1 ﬁhvee coursssg, 35.8 per cent of the experimentdl group passed,
and 64,3 per cent of 211 other students passed. The total group:
percentage was 62.2,

Figure 2 ghows what final grades gixty-two members of the
experimental group received in Mathematlos 95 and in Mathematics 1114,
Mnslysis 6 the table reveals that of the thirteen who received C'in
Mathematics 1114, two had regeived A in Mathematics 95, eight had
received B, and three bhad vreceived C. Of thé eight who received D in
Mathematies 1114, five had recoived B in Mathematies 95 and three had
redoeived Q. Of the foriyeone who received F in Mathematics 1114, one
had received A in Mathematics 95, seventeen had received B, f£ifteen had
received C, and eight had received D. -

These data show that none of the students who had failed
Mathematles 95 attempted Mathematios 1114, Three students who
recelved A in Mathematios 95 attempted Mathematics 114: two received C

and one received F. HNo student received a higher grade in
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COMPARISON OF GRADES OF EXPERIMENTAL GROUP STUDENTS
IN MATHEMATICS 95 AND MATHEMATIOS 111A

Math.
95
| uato, B ¢ Total
1114
A
B
c 8 3 13
b 5 3 8
F 17 15 &
Total 30 21 62
FIGURE 2
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Mathematics 1114 than he had in Mathematics 95; in faet, 95 per cent
reteived lower grades.

Figures 3 and % show much the same result for Chemistry 111 and
Accounting 101, Al the students who took Chemistry 111 after
Mathematios 95 received lower grades in the chemisbtyy course than they
had in Mathematics 95. One student who had redeived a € in
Mathematics 95 earned a B in Accounting 101, Otherwise the pattern is
. much the same; 6% per cent received lower grades in the accounting .
gourse than they had received in Mathematios 95. No student who had
failed Mathematics 95 attempted chemistry or actxcunt;ng.
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Total

Total

b

COMPARTSON OF GRADES OF EXPERIMENTAL GROUP STUDENTS
IN MATHEMATICS 95 AND CHEMISTRY 111

FIGURE 3



| Math.
g5

Agctg.
101

 Total 1 2 | 7 %

. FIGURE &4

COMPARTSON OF GRADES. OF EXPERIMENTAL GROUP STUDENTS
IN MATHEMATICS 95 AND ACCOUNTING 104




CHAPTER VI
SUMMARY AND CONCLUSIONS
‘T, . SUMMARY -

The purpose of this study, mea out at the Uﬁive‘réity of
Qmaha was twmfald: (1) to pmﬁda ini’omatim eoneerning the nature
of the performance of the stuéents who had taken & remedial course in
mathematiosg and (2) to d;scmrar what effect the remedial course in
mathemstios had upon the achievement of the studsnts who completed the
cé#m*se and then went fmw other courses in ma%hematiés. chemistry, and
accounting, A mull hypothesis was formulated which stated that e
students whe eompleted the remedial mathematics course and then went
into the regular beginning college courses in mathematics, chemistry,
end accounting would receive grades which would not differ fmm the
grades received by students who had | similar raw scores on the Numerical
Abﬁ.lity section of the Differential Aptitude tests but had not taken
the remedial course. An alternative hypothesis was that the gradas of L7
the two groups of students would be different. | \

An intensive seé_rch of the literature failed to uncover any |/
s‘ﬁud&es similar to tﬁis ‘onei.» The reports which were found dealt with
studies concerning either general mathematies courses or remedial
assistance on a highly individuai_izeﬁ basis, One of the ‘1atﬁer
studies was reported as being of great value to the students,

The data collected for the study yielded the followiné findings
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about the achievement of the students in the remedisl mathematics

course

1 [
2

3.

B,

5.

6.

7

8.

itselfs |

Men students veceived slightly higher final grades for the
course than women students.

Married men received slightly higher final grades than the
gingle men‘-and women (”‘; mé.riied women completed the course Y.

Students who ‘wexi*é Wentﬁwfcw, twenty«five, and Wentyesix ,
yaéfss old received higher g;z*s;:;des than students 'umiezj twentyw
foure. | _

On buth‘ the pre;cwrs;e and pbsﬁmcoﬁrse administrations of the
Namerfcal Ability test the men students had higher raw
scoves than did the wemen students,

The women students achleved a slightly greater incroase in e
score on ih_e Numerical Ability test between the pre~course
and posﬁaﬁaui'sa tést adi&iﬁiatraﬁéﬁs. |

According to the naticnal percentile rankings for twelfth grade
students as given in the Differential Aptitude Tests mammal
the womezi students ranked higher than the men,

The men students ranked higher on parnéntiles prepared on Omaha
Unwersﬁ.ty fi:fesﬁmen. “ |

Students who eéﬁpletéct & remedial course in reading before
they took ihe rened4al mathematios course did nob .rezzem
apprecisbly higher grades 4n the mathematics course than did
students who did not take the reading course,

Anglysis af‘ the data cénccezming the performance of the students
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who completed the vemedisl mathematice course and then went into the
regular beginning college courses in mathematics, chemistry, and
socounting also yielded several discoveries:

t. The students who completed the remedial mathematics course
before they enrolled in the mgular beginning course in
mathematics réeeﬁ,ved 1¢wex* gz‘adés“-f;han did 3 group of students
of similar ability vwho-had received no remedisl assistance.
This difference wag 'significant beyond the 1 per cent level,

2, The grades af the egpetﬁmenta::’. group sﬁ)xdents vere no different
from the gracies\ of the conbrol group students in the regalar
beginning courses in chemistry and accounting. (In both these
courses the experimental group was very small.)

3+ The failure rate of the students who first completed the
remedial ma'{:hematibs course and then went into the yegular
beginning coursés in mathematics, éhemiséxy. and acc&unmng
was much higher in those courses than the failure rate for all
other students who werse in the same courses.

b, None of the students who failed the remedial mathematics course
attempled the regular begimming courses in mathemaﬁi;:s, oherie
istry, or accounting,

5. Only one student received a higher grade in a regular beginning
course than he had received in the remedial course. A4 large
najority of the students who passed the remedial course

received lower grades in subsequent courses.
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IT, CONCLUSIONS

Although the-reiae&&al course in mathematics did improve the
nathenatical ability of the studemts as measured by a re-take of the
Numerdcal Ability test, the faiiﬁre rate of these students in subses
quent courses showed that the remedisl course did not bring them up to
a level at which they could suacessfully compete with other ,'cc:llege
students. Perhaps students who are low in mathematical abili’t:} when
they enter college are bayond the point at whiah they can profit from
remedial courses, Thea very sumgssm remedial program repamed ﬂ.n |
Chapter III of this thesis was admittedl,y done with students :wha: had |
more ability than thé studenty ‘who sompleted the remedial course at /
Omaha University, and it was conducted on a highly indivwﬂal&.zegvi bagis.
It rmust be remembered that the students in the Omaha University course
were those who had éﬁared 1;5@@3% on the NMmerical Ability test.

However, the discovery that the students in tﬁe experimexzial
group received lower grades in the regular beginning college caj:rse .’m
ma.‘thematias, than &id & control group of students who had similar raw
scores on the Numerlcal Ability ﬁest leads to the conclusion that caree
ful consideration should bé gliven to the continuance of the remedial
program at the college level., The fact that the experimental grc_mpv
failed to do significantly better than the control group in chemistry
and accounting lends additional support to this conclusion, The\\

raenedial course as it is now offered is not adequately preparing t.he}\

¢

i
:

students for entrance into subsequent mathematios, chemistry, and
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agecounting courses. The author recommends that the course be changed
from the regm.ar classrcqm sei:ting with a 1a,rge group of studems ’m a
plem af :r.mia.vidualized instmc:‘&ion so i;hat the mstmcﬁox‘* would see the
students in very sma‘.ll groups. ' In i;his way *the students aml;i stu@
only those areas a;f' mathe.na'hms wmch ‘give them trouble; “Z:hey‘ would ncst
need to spend t».nme on '&cpie w}zich ﬁhey alread,,r uxzders’tood.

Some reason mus‘b emst whleh uoulci cause a group of sﬁudents whw

are given epacial remed:.al help tc do less well in a subsequent course

e e
g e

*bhan ema‘hhex* group oi’ studenﬁ* with similar test scores who receﬁ.ve no /
remedial help. ’fhem am possible e:-tplanat&ans. {1) Being in a ren_zefdial
é&urse for a whole semester ha a negatmre psychological inﬂuanae upon
the students; (2) The studems develop 2 negativa attitude toward
mathematics or de‘vel{;p poor study habits as a result of re-studying
basic concepts; (3) Some students may find it easy to do ?a.ssing woi*%
in the :r*emedial course and are overwaanﬁdent in the subc*equem coNrses;
(4) Some students may find the first few weeks of Methematics 1114
relati‘valy eagy and nay put off re_ally studying until afier %ey hgve
miss'ec! out on some basie‘ iﬁaiez*ial and ean no longer catch upy aud {5)
Remedial Werk of thls nature cannot be adequately handled in a élass~ "
roem aima,tion but mst be ciane on a highly individualized basis.

A search for the causes c:i‘ the poor aehievement of tha experis
mental group students in subsequent courses could well be a {opic fa;'
future study. |
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TABLE VIII (continued)
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TABLE VIII (continmed)
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TABLE VIII (continued)
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TABLE IX
‘mm jﬁ‘jsf; c&mmi GROUPS

. Chemistry 111
gnal Grades

1
2
3
L
5
6 F
4 | D
8 cF F¥ ¥F
9 FF F F
10 ¢ - F
11 HH B
12 DDFET IFF " DF
13 . DFFF c F
1% CCLFFFFFF F By
15 CEFFP . F ‘B
16 CFFFTFFF DFFFF CFF
17 CDDFPFFFF 7 BOFF
18 o FF or o
19 BBCCCCDDUDFFFFFFFFFE - BCCDDFYFFF BCFFF.
20 OCCCCCDFFFF ce BDDD
21 BCCDDDDDDFFFFFFFFFFT DFFFTF D
22 R+ 5): DFF F
23 ABCGDDDFFFFFF CCGCCDDDFFFFFF ce
24 BEBCDFFFFFFFFRFE CCDDDFFFFIFF ¢
25 BCCCCOOCCDFR. . - CCDDDDDDFFF o
26 BBBCCCCCDDDFF CCCDDFF ACCD
27 BEBEBBCCCCCDDDEFFY BCCCCCCCCCDDDFFF A
28 ABCCCCUCCCCCFFFF CCCCCCCDDER i+ B
29 ABCCCCCCDDDDFF BOCCCDDDFR BBODFF -
30 BCCCCOCDF  CCCCCDFFF BC
31 BBBCCCCCDDF {CCUCCCCDDDDFFFR A’
32 ABCCDDFFF - - CCCCCCCDIFF BC -
33 BCCCCCCDF ACCCOCCCDR AACDD
34 BCCCOCDF BBCOCCCCCE AABBCC
35 'BBCC ' BBCCCCOCFF ¢
36 BCC BCCCCDDDFFF A
37 B ACCCDR AB
38 ABBEBB BCCOCE:- AC.
39 B B A -
40 ___ABB - C L
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