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The Problem

he use of computers in education began in 1960 at the University of Tlh-
nois (Allen & Trolip, 1991). The Computer-based instruction integrated
text and graphics, and provided institutions with one of the frst program-
ming emvironments for computer instructions
In 1972, the Mitre Corporation (Meril, Schneider and Fletcher, 1991 Jin-
troduced computer-based instruction on microcomputers and in 1981 the Inter-
netional Business Machine (IBM) released personal computers
In the following years, more coursewares for computer-assisted instruc-
tion (CAT) were prepared by different companies; and several schools, col-
leges and universities made use of them,
several studies were made in an attempt to evaluate the effectiveness of
Computer-Assisted Instruction (CAL) as the number of educational users in-
creased  Results of the studies were conflicting, for example, the Debarah
Meems Johnson (19803, Rossel Davis (1991), Barbara Baxter (1988), Susan
Partridge (1986), Sue Milne (1990), M Zock {1989) and Frank Christ (1982)
reported that computer-assisted instruction enhanced learning. On the con-
trary, Vivian Taylor Baker (1980), Deborah Rosencrans ( 1986), Victoria Dixon
(1989), Kulik & kulik (1985) and Bangart & Brown claimed that computer-
assisted instruction could not have made a significant contribution to the enhance-
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Statement of the Problem

[hiis sty will compare (he cellege lfeshmen perfermanee in Alebry
Morgan State Lniversity, a predaminatety Black Lniversity. The lwuhgrnul;.i
compared were those taughl | hrough computer-nasisted msloagtion [hns;
with the conventional wethod by & qualified college prodessor Specifiey|:

. : K,
this study attempted 10 answer the tellowing problems

| 1s there a sigmficant dilference m the achievemenl bebween g,
Jentz tavghl Hirough nocornpite -psarsled struction progrim (C M}
s those taceht by conventional instructional methad (CIMV)?

2 Lsthereasigmiicant assaciabion neteeen instructional methods {CAl
o CIND aod altiedes cowirds elpebray

mull Bvpotheses served s ootde mosegking answers ta the staced prob-
r : g o

lems
Importance of the Study

Many educators share perception thal computer technology and com-
puier-gssisted nstruction will enbarce learning. One of those who strongly
advise educators sod teachers abowt the use of computers in education is Dr
Wilsom (19%2) of Tula, Tennesses when e s

Lo’ whink anpene can s the reefity that fechmedagy can fave @
Widhe verrivny of ecrnings ahilities ard meet the imdivicled learmer Snped,
fechnolign s just essential

- The adwice of D1, Wilson was based an his observation shout the t::lﬂJ]J'
stasm of the stadents 1o stady when a coinputer laboratory was established Wik
zan further sud '

W fave found that students respond so well o the compuiers We e

metede anvarlable during the day that we 've created a lah cenien iy
(st the fecrohiers heve access io i,

5l



AlIROEA T GARCIA and NADEZRA | [ LIE AT

N T R T _ .

fry [ et 20U computers will become a majoy Lol in education. o

puifer will cut acsoss the whele complexs educatenal program, Chin-Fin Kulik
el Junes foulil € 1DRS el

Seretedd pempateatiedany prveficied e conpter fe-bmelogy Wil eheyse
seftecerttedt B BB pears alhend cos eeangietedy ax the fnsesiion faf g
etyicd Vs B Cerr ey gesd Compliters cont woek e schoody e drif
aptsde s, s, festers, ond detenasiicians el edeationg vl
Necenily, the cost of compuicr-ised fecehing spstems stood (e the
wiety eof Witke-scade e, R the cevelupmen of vinedl | quick, arexpen-
e anceeeaniiaters dueiige e fost deceele, compaiiie cosiy heoe
elveppnead elvenneeticveliy, ol s compiter rewalninon e ccucaiion becomes
e ] sl

I Mongan Slate Llnvversity, ke goy other learning instiution for bigner
aducanion, compoter lechnology and -:L:u.'ﬂ|‘.uir.';"-HH.~=i~i1u:| mslruction bad Been
implace smee LU8S  Morpen State University (510 58 an historically black
Ciniversity CHBOLDY T mission incleded service to Alfcan Americans and other
culturil rinorities. The missian of MEU s Lo develop ell sludents, 11 means thal
hs prreserinms are nade available to the intelleciualiy advanced students Gar their
et of eecellence, and 1o the slow performers so that they can reach the desired
stindards Thig study s focused an the perlformance of the slow learners

Methodolory

The topies discussed are the follewing research methods used, subjects
sidied, hrief descoplion of the course covered in this sludy, (Fundamentals
ol Matbematics) methods in gathenng 1he data, thiscussien about the tess,
the guestionnaire and o briel discussion of the stalistice! tosls ysed

Beseareh Method Used

Thiy '-;|I,j|;:|1r' nsed a A[THEE E]{Flﬁfflﬂlﬂnlﬂl' [|L::-:i[.:l‘"l [ary one Urlll'lf- Sll.ll.l.:l." e
a0 experimental design A pretest-postiest approsch was apphed. The pre-
et was necded Lo determing the enlering epability and the postiest 1o deter-
mine the diflerence of the academic performance of the subjects

P Ly 13 1hee ."i[lld‘r' used 4 £|E-Z~il2-rir!-'-l'~"l3 I.I.||_ar_|1|_'|;:| It ]'Hilli[f.‘ LIEE af 4 list of

SUERT g wiieh Lhe siiidents J'ESFIUI'HJE':I ["I'l‘.ll‘.'lli..‘-'lﬂ tweo wis C-l-ﬂ.E-':iJﬁEljhlﬂ.H ]JEIJL
Pt al the study and the Like | Scals was used to mensure the yvanable
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Fis i OLIJES WETE frrmed {}]-r:-ur.- cne consisled of half the 5 1 ¢ T
anel 1 hal? af the @ te 10 class, Th!.a. eroup wis the ur{p@-imemﬂ aroup: :Lu'l*
was aasionad (o Lhe siudents lab tor ihe_ computer assisted instructigy i
jocal af 34 studenls ware asazzned to this group. Group Lwo, the ':":-“itl'.d
eroup consisied of the other halt olthe 8 to 9 Clizl.’::ﬁ and the other half of s
i 10 cless Thirty four students composed this sroup,  This SE0Up g
assigned 1o stay m the classroon rnd received the convenlional mstrupsian i,
|pgrnine the course trom 2 qualified faculty of Morgan State Loiversiny

subjects of the stody

The tacuity ol the Methumnaties Departments were vited o g ATiCipale
in this experiment before the end of December, 1993, One faculty respoadad
o s eation and i0was very oood because she had two sectinns oo
coqnse entited S Fundanentals of Mathematics © All students [fom the pwn
claszes came from the Freshmen Studies Program The Sradent Advisement
Oflive classifics students from this graup as low performers, having low geade-
point averaee {GHA) Suffice to say thar 2l studeuts al the e classes are
Fomogenesisly groaped

mampling

Althoush the sulyesis of the study belong to o homogeneous grolp.
being clessified under the student edvisement program, sampling procedure
i grouping wes faithfully ohserved, As such, 4 syslematic rancam SAMLLY,
was emploved e process of grouping, Fiest, the slodents were gaked Lo count
off Trishis case, all thoss i the edd numbers, like 1,3,5 and so en helong Lo the
RED grong They weotatheln names on a sheet of paper, Students beasing Iz
svenber, Bl 706 and so an and were sitting alteroately signed (helr Games
anel the paper was labeled as BLUE. When all the snidents had signed et
MAMES, & representative of each roup was asked Lo plel up a sheel from D
cually tolded papers, one comtaining 4 stalement Vgo (o the audents lab” and the
abler s .-'-. wetlivou saachar This PrOCESS Wi e i theRibo 0 class afid WEs

eoeated e Mo 10 clyys Thiss, the twa grouns were formed card oanly. .

e |£]i_c:$‘ﬁ:'iir:;"[‘]:" the study in Alzehral. Algebra lis one at the lii:L'Jz

uzgd b rhe :":u::I[}- in 11] LTHH .,3 LR, S Ihioug rex:-lew g e E; o the

AR BrUrawas dome by the researchers, The purpuss: 5

i.m,m::::lrj;;g _'I;E::'?’hth“ topics included in the syllabus with these fc:-undn L;Tl:q 3

the tames mx;r meinuction software, Inasmuich asthere were dlme% o -.:m
Bd hetween thi svllabus angd CAL prooranm, fipal mal s

[ £l
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{ane by mcluding topics for discussion inthe ¢ M group wath the topics found in
the software The result of the matching led 1o the uniformity

: X ; of the FOPICS taug)y
b the teacher and those of the CAT The following topies w

ere meluded

wy [labus for Math 106
Fundamentals of Mathemarics

Course Description

This1s a beginming Algebra course This course is designed to help students
with hmited methematical background and who wish Lo maon inan area where
mathematics is a cognate  Math coanate includes Computer Science and Enwi-
neering  Topics in Math 106 include numbers, expressions, polynonuals, r\p-n-
nents, radhcals, limear equanions and quadranc equations

Course Objectives

The obyectives of the course are to teach stedents 1he fundamentals of
Algebra, to increase students’ self confidence and self awareness ahout math.
ematics by reducing mathematics anxieties while also increasing mathematics
competencies  This course otfers a sold mathematical presentation of basic
Algebra for students who have never studied Aluebra and/or need a detailed
review before attempting college level mathematics

o onstant and Varahles
Symbols of Operations and Groupinig
Algebraic Expressions
Equations and Literal Expressions

o Sugned Numbers
Meanmg of Signed Numbers
Rules of Combining Signed Numbers
Combing like terms

o Lugucttiens
I'vpes of Equations conditional. wentity and equivalent

Solving Eguations using division rube, substiaction mile
adihition rule and muluphcation mile

il
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Applications: problems solving linear equations

o Solving Word Problems
From wards to Algebra
Solving word problems
Number related problems
Distance-rate-time problems
Mixture problems

o Systems of Equations and Inequalities

Points on a plane
Graphing hinear equations in two variables

The slope of a line
Graphing mequalities in two vanables
Solving a system of linear equations

Graphical method
Substitution method
Addition method

s Uiraphing linear equalities in two variables
Standard form of linear eguation

Solving word problems in two variables

Results

To recall, three tests were administered to the student respondents &
the study. The pretest was given before the study started; the midtest was
conducted three weeks after the instruction and finally, the posttest was e
minastered six weeks later At this time, the total number of respondents W

reduced to 67 from 68 because one of the CAJ group withdrew from the class:
The results of the three tests are shown in Table 1.

= A Tl
The pretest shows that the means of the computer-assisted instruct™

I r [

r0up of CAL and the Conventional Instruction Method of CIM ¢ &1

Frqhud“ _ The mean of the CAI group is $8.4167 while that of the CIM e
e shight difference whichis 2 4157 i3 not significant; it is only dueto Y

[ y . (e
Lﬁ:ﬂn be claimed statistically that bath groups performed equally 10 the P

k62
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T Tus Mean sD SE of Means
i Pretest
Al SR 4167 IR 298 5282
1 S 1M 16,056 4847
Levene's Test for Equality of Viriance 2 98 Teiest for Equeality

of Means 34 < 0%

Fliktest
CAl &1 2353 12 98l 2.234
LM THARM 14 733 3317
' Levene s Test for Equaliey of Virsince 2 37 T-test for Equatity of
I Mlcans | 74 - 11§
Pusttest
| LAl Wi Y TR | 410
LA 1 137] R Rk Tl
: [ cvenie s et fon Bopiahity of Memace 0 8 F=pest for Equaliy

| Bl I LUk

Ilie midtest results are shown m Table | under the subutle “Midtest”™ The
means of the C Al and C18 groupsare $1 2353 and 75 3824, respectively The
difference of the means s 5 8529, ureater a1 U8 level of semiticance This inding
show s that the U AL group obtamed a higher score tht the CIM group

In the postiest, the C AL group obtained a mean of 8% 2258 and the CIM
514571 or a difference of 7 825, preater than the enncal value at (15 level of
sgnificance In fact. the diiference of the means in the positest 1s wider than
that of the midtest Once again. it is seen that the CAl group oblained a
igher score than the CTM group in the postrest. concluding that CAT group
perfurmed better than the CIM group m the two examinations

-
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To illustrate the position of the Scares from the pretest, midtest and e
uraphs are pxmr:ntcd an the succeeding pages.

Graph 1
Scores of the Two Groups in Three Tests
10—
95 —
) —
] 7.7
Bl.5
B
Y
70—
55—
60—
% 1 Pre test
2 Mid test
- 3 Postrest
| E _—

LGl
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24167< 05
8529 = (1%
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After the tests, the students were now [ree to use the computer gg miich o
thev like regardless of their group The use ofthe ::nn'_nputur Was “ﬂ!ﬁngm- higeg
to t-he :-;Jnl]jmfr-assis-rad instruction and was not spgmﬁm!]:,r supervis End In iy
1wo weeks before the close cfthﬂ_ semester, a qu uﬂimnnmf-g was “‘dfﬂlﬂiﬁtergﬁ :
them, but they were still asked which group they belonged in lf:e earlier part of th
study. Thepurpose of t he questions were to find out if grouping them in the CAl
and C'TM has changed their attitudes towards Algebra,

Eight items were finally chosen for this evaluation, and out of the eight, oy,
yielded strong association. Chi-square was used in testing this hypothesis. Table
2 is presented.

ltem one indicates that there is a strong association between the variable

Table 2. lrems having Strong Associaiion

Thésing Chi-Square Tesi Stgnificance Level
Grp. with “Algebra is diffi-  Pearson 3.7005 695>.5
cult subpect” Phi 0481 72>
Grp. with "I had fun Peison 433158 R2604> 5
legrming the concepls of Phi 264132 B2604> 5
Algebra”
JAT6E= 5

Cirp. with “Broadly. I like Peirson 1.25153 776685
Algebra” Pl 22N '

, Grp. with “CAlL can en- Pearson 650199 501215
lince grades™ Phi 12381 59121>5

“2roups” as CAl and CIM, and the perception that Algebra is a difficult subject
The strength of the association is revealed through the computed values (Pearson
3 7605 and Plu 304781), whose significance levels are placed at 694 in Pearson
and 072 in Phi respectively, and both are higher thenthe 5 level of significance
_F'w'tw _duta shows that respandents from the CAL group do not think that 2

's a difficult subject as the respondents from the CIM group do. Ineffect, there 15
A significant discrimination in the responses of the two groups.

i T_h: uext item informs that the variable group” is also strongly 355”"""’
Wit he item 1 had fun learning the concepts of Algebra”. This claim ®
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evidenced by the compuled values (Pearson 4 377 S8 and Phi 264 320 batk
of which vielded a significance level of %2604, greater than 5 Agqin i
the raw data. it 15 seen that the CAL groug shows
rowards algebra by partly eojoving their stady of the
fom the CIM group

Azain, from
A More positive attijuge
course than the studens

The third 1em also exhibited an

-.'ISE.E‘-CIETiEIlI tlrl:;'ﬂ_ :_:-T; H_c.:eplah I.t ar
of sgnificance. Here, the item *

groups” 18 paired with “Broadly, | lik
bra” The strength of the association is seen when the comy
(Pearson 3 25153 and Pl 22901 are greater at 3 eyl of significence. Rgw
deta also reveals that, like the previous ilems, the C Al SOUP Feem to “ke”
Algebra more than the CIM group

A Jevve]
c Alge-
puted vilues

The last item s "aroup™ and CAT can enhance my wrades 1t can he seen th:
the computed values in both Pearson and Phi are orcater 3t 3 Jevel of sigmiicence,
and indicate further 1hat respondents from the CAL sronp belisve (hat C Al eq-
lanced their grades

Threeatems have weak association. Table 3 s shown bel o
Allthettemsin Table 3 de not show a sienificant nssocialion with Alzebra ns
dsubnect vreourse The soores between he two groups do net discriminate From

II!|'II:l|r'C' a0 Dleni J‘.'I"u".'n'n'_i: Wewk Asvacaaiinn Witk .'I-ILE'I- ‘1

| U Clu-Snane s sigmficange Livel
Grp il 1 bk 1o sobwe Pecrson 140215 41 -5
preems i Adgpehra Pl ST 4155
Lol | plam v 2 hupsse gl Pragson 62411 |
kst aren of copoentn- oM V14T B EAEE
wi
5 ] = A
T wilh -.|!__'|,_ brra-coenla- Fioirsan oo "'.“'.I-\I 34 < 5
denes Pl 4475

“ihiother beeanse both groups share sinelar les el ol responses II_'h':dm““""“"'
e sovres olboth m_-L-.l_-.|_l.|~3,g:, are found belos e "'-I'__"1":|'_'L'||'I|:E [orved EI_'"HI.I gre rhese-
e al mhuted ooy [.,-_,T.;'['.E,ncnz The: raw data s that t::lh-'::?".'pk; oot Jike
tasolve problems in Algelra” althoush CAL goup seem o Sikeso study the
Rl '~'I'l=~: ot Algebra” Eln-.*.th wroups dio Nt Conses Alogkri as an-areh Uf;f'ﬂrll
ST when they wall chonose their majar subyects lacer Bolb groups

7
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ol contident m s lieti of dhscphue
Sumntary of Findings

[ sendems performed belter i Bariamertints of Aeebeg witls the
] I ) ’ bt L Tk
o U onmiite assasted Tnstracnien (0 AL Hhan studeid« o I"I'Iul':'“r']".'.!'l-

veed the comventional{ teactie lectared naetbid

T The vanable groups as CALand UIN s assocsated wirh the ¢qn,
tentian That Sechra s a l.‘|||:|-'l. i f'lILI"I'\-'l.| H.L"."w-;'-."ril,j:.'ll|3 1-r|‘|rn Ihl:'
CAL sroup pereered that Aleebra s nol as diMealr a4 whitl the

UM eroup percernved o Lo be

1 -(“.u_qm s alsn assoctated waitly " fun m !'-|i||.|.".lf'l:;_' ﬂllm'hm {70
pron bad mcre un studvine the concepds of Sdechon that the M

IO

< Tlroups s also associated wath the percephions that CAL cag en-
hance crades  Respondents from the CAl greup perceved tha
ther grades can be enhanced with the help of computer-assisted in-
struction, however the CIN croup donat seem to agree with them

50 Mo sigodicann assecaiion s seen between the varable " EToups
anid the perceprion thal tespondents like to solve the prablems i
Aletna Boch the CALand the CIM wroups do o hke o solve the
problems m Algebry despite the tacr that the CAL oroup likes 1o
study the conceprs of tlus discipline It maybe recalled that this
study was dong for six wecks anly

£

Musignilicant association is seen between " proups” and the plan of
1 fl-.':-r.ll.'lrl-:jEnf._‘:- to choose _,-'!I,_k-c_:-ietn;:] A @ Imger field of "'-.|.L|l..]:‘| sQMHE
T " . . 7 £ I .i-
searslater. Both groups deo not plan to choese Alyehra as gimagor el

.

vt cancentration when the time for | hem w decide then major dekdel
l,rud 10

Conclusions

e mall o | f
ey el fypuothess slating that no sigmlicant difference X80 1 m.
O o wqr L Tt
K .
RN I g

The Irypaiat
Pwen Blisupa’ g

i H "
CALand CIM Bruips is repetedd, i

i

|II":.|‘i stadr . | If firdite
T dE Lhat there s po senfical s i
H there is e sig J chlieul

*CALnd CIM and the contention thal Al

NEH)
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et 580 pejecteld Boctashow thal o sigmfean HESCCHIOn oo exists 10 &

g iom betwecen the seores of the e Eraus 15 estahlahed

s e
g & TR B % 2 L] ¥ T win g 1
Vi rutll ypothests wineh stales (hal BV s associaled warh e e ]
il fi Learning e concepts o Algebra™ is also rejeciod
g el ween the scores al the o uroups and thi the ¢

i i Alzebra than the CIM group

Achiserimingation 15
4
Al zrong had mre fin

Psmuehias the vanable " groups” s associsted with the e “thal CAL can
e e pracdes”, e oull bypotheais is also rejecled, | levwsevier, Lie vy iuL::I&
i i el pssoctated with the ilem T like o solve prablems i Aloebea”, iz
the el Bypathests s aceepled. Similacly, no sssociation was seen hel wuah li'n;:
it graaups” and 1 plan to choose Alaehra as my concentration of siudy ', lhare-
e, e il hvpothess s also accepled '

Recommendations

[ty a8 1he vse of compiterc-assisted mstnetion heined in e [re-
Feemanes ol e shudents, Uos stady recommends al teachers and sludents

shell e this tool i therr classes, spealically in alzebra

Teachess, espactally i algebra shall ger mvelved inevaliating and or choos:
R Civarsessares i compatler-assisi el malrochonal programs, Ulinnately, ey are
thewsers of the program and ore din the better position (o dentify the needs o
thert students i o The coorse: and thereloee conchoose the bast solfiware

Further research is needed to Gnd aul of (ke findings of this study will
s ke froe moolher discipbines and in other surrounding cireumstances,
ardl e a fenger pueriod ol time

Since [his study Gound (hat students bave Tow pretirence for Algebra,
b vesenrel s meeded L lind ot the positive motivational factors that

! 7 L ] =
wi'l inake Aluchra an alfractive field

Admunsiratars shiall lead 11 1 he use I.I|-'C-I'.'l'_]'|'r'I'J1 er-aeaisted] msTnicign E.IZ'I.EI
cducationul technelogy, inasmuch g the findings of this study show pirlential
CANTIANO b the lenrming level of the students
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