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Abstract

nalyze commercial software available for scnence'&'mathemancs
chools. Adapting a software evaluation rubric; teachers and students

various research questions of the study upon:which the: foHewrng

ere |drawn’ among others; that the sampled- CAl Software- generally have adequate .
cience and Mathematics Instruction, they are adequate in terms of ease of use and’

provision of support materials and illustrations -relevant to the user
mendations put forward. It is hoped to initiate 'a.ccsllabqraﬁioh to -
d train teachers.to use them. - . i

struction, Software, Evaluation, ICT_. '

ne of the cardinal goals of the National Policy on Education (FRN,

ning technological mdependence andself reliance.. This also explains

'humgnirties courses
ation & com!

valuatlon The use

behind the 60: 40 admission ratios given to science and technological related -courses

in the universities.

munication Technology (ICT) has revolutlomzed every facet of human

its benefit must be tapped by the entire education process; from
of computer for teaching at different levels-of education has been .

many rstudles acros

e globe (Everett, 2000; Wade, 1995). There are however few orno

condary schools examined Biology, Chemistry,- Mathematlcs and _-
/are | @varlable at Lagos Computer Village in:Nigeria. Data- obtamed was subjected to

" in Nigeria

th
ammerc:ial software}vvailable for teaching-science and mathematlcs educanon especnally
hers bope with the gerohferatson of software and: soﬂware sources a number of resources '_
e 10 ald in the evaluation and selection of educational software. For-instance, both the
Handpook and Software Directory” and."Swift's Directory of Educational Software, Apple Il
ide listings of educational software on specific subjects for the Apple microcomputer. .

ating 'software. requires teacher judgment and'sensmvﬂy, criteria for evaluating software
e such questions as] whether the software is computer-specific. to leaming; whether the
fun to use; whether the software allows for practice or experimentation; whether the .
suitable for various age groups; whether the software is open-ended:; whether there are
umptions behind the software; and whether there are moral.values built into the software.

“To help tea:
- are available
- "Educator's

Guidelines developed by the International Council for Computers in Education- (ICCE) and . the
Internationgl Reading Association (IRA) for the selection of appropnate classroom. software " are useful -
refeqences or teachers who intend to maximize the use of computer in thelr classes.. ' .

A c#mpreh nsive. approach to valuattng CBE requires multiple levels of dessgn data collection and
interpretatign and we must explore many alternatives, Each month sees.the introduction of new
- commercial CBE packages advertised as effective instructional systems. Yet systemattc evaluatron of
* ‘the-implementation and efﬁcacFy of these systems is sadly lacking. In addition, many- evaluators.
-conlinue tg employ outmoded| expenmental des:gns Papert (1993} sums. up the: madequacy of .
trad tronalevaluatlon designs thus: _ S _ ‘ e

edings pt EDULEARNT1 Conference.
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C with re5pec o' telecommunications and multimédia, At the same time, few teachers feel confiderit and B

“"The fnethcld -of controlleg expenrnentatlon that uvaluates an idea by lmp!ernentlng it .
| taking care. to keep . evenrthing else the same, and measwmg the result; may be.an '
a‘bproprlate way to evaluate the effects of a ‘small modification. However itcan tell us
nothing abdut ideas that might lead to deep change"

In education tcday, we need "deep change," and therefore |mprovmg -evaluation of CBE has never-
been. more?mpodant Technolu;mal advancements are increasing at an ever faster pace especially -

- competent vnth‘rqs‘péct-'tc-thé-gg-als and funct!or)s of CBE in their c|assr00ms (Becker 1992, S[egel -

199d)

-

B} Desﬂnte some efforts to mlrocuce pre serwce teachers tor computer educatlon in thelr teacher

;'_prepgratlon programs, ‘Becker (1992) found that over half of the future teachers he surveyed never .
-used ‘a-con puter in-any.of their college .courses. At least part of the"problem ‘may stem from a- "

-"3_Q'restr|cted vision of CBE ‘as-simply an alternative delivery system for traditional pedagogy. rather. than '

asa ’tool for lmprementmg alterny atlve pedagog:cal dimensions.

i Evalluatlon appro ches based upon clearer delineation of the pedagoglcal dlmensmns w:thm dlfferent -
fljtypes of CB = will' urely be a ste P forward . : s

1982) has

_in thla partigu

_ implications |f

: Ther_g are.

- free evaluat on, art crmmsm app

-consideration .of: ihe teaching

“as tofhe ap
. .Th_ls

- software for.

vvvvv

w1_de§ variety of: eva|uat|0n models whlch prescrlbe what evaluators ought to do and g
to conduct a particular type of evaluation™ (Patton 1982). House (1978 as cited in Patton :
reate' ‘taxonomy of evaluation models, distinguishable by the audiences the evaluation -
he outcomes they examine, the typical questions they ask and-the methods they employ
es \Mkhln this taxonlgmy include: systems analysis, behavioral objectives approach, goal-

ach, accreditation model, transaction approach and decision-making -

explain ho

addresses,
The catego

rnodt?ls ) 1

Itis rjot rie,c 'ssary to evaluale o If with re'gérds to goals and objectives; instead "goal free evéfuaﬁon '
and 7 uations are certainly possible. In fact, Patton {1982] states that; often goals and

"eolithig™ eva
objectives ¢ nstra nﬂimlt an eval ation unnecessarrly

Evaln.‘geitior’a models can be used to help you define the parameters of an evaluation, what. concepts to
study, and the pro sses or methods needed-to extract critical data. L

Most| educs tlonal‘ software is designed to foster students' learning outcomes but with little
ramework in which it will be used. Hinostroza and Mellar(2001) ’
presented a mgmﬂcantly different model of educational software that was derived from a case study of
two teachers participating in a software design process. It shows the relationship between particular,
eiem?hw of [the te‘achers pedagogy and the characteristics of the software design. In this model, the

‘classroom tmosphere is. emb' dded in the human—computer interface scenarios and erements the :

‘teaching str

between the

model’ proposed a perspectwe on educational software design that takes intd
not gnly learning theories, but also teaching theories and pra-:tlce .

owmg educational software market is to be reflected in improvements in the quality of
‘learning in African |classrooms, capacny in evaluating and selecting the material will be
mportant therefore that African educators feel empowered to make mformed judgments
ropriaten'ess of spedific software for their own. enwronments - .

If the fast g

teachling ang

crucnai Itis

[}

ask was embarked upon by thls study.

2 STA EMENT OF PR()BLEM

\
The introdu -‘ ion. of 1CT or com puter to bé specific in teach:ng and learning depends on several factors
ranging fro tea¢hers related, rLpuplls related to availability and quality. The use of poor quality -

nstruction W|Il_ not only waste instructional time of teachers and students, it will waste:the
vallaple for the school system leads to poor performance in students-and discourage the
-and students. This study therefore sought to analyze available

fimited fund.
acceptance _of -ICT - by ‘teacher

‘software for|teaching 'science a,d mathematlcs -as.a precursor for advoca{mg |ts mlegratmn into*

dassn:wml truc n.




g mde to the study‘ the fellowmg quest[ons were raised B L o
SR ¥ What delwery methods are employed in sc.)ence and- mathemetjcs software

2. Whatis the adequacy level of science and mathematlcs software Con lent
3. How adequate are science and mathemattcs software in terms of:
h Ease of Use o Ll R R
i, -Support Matenats i L L

m .Technlca! quallty BT "

v Assessment

-3 SIGNIFICANCE OF THE STUDY

The results of this study will provide useful mformatlon for teachers, students and the governmenl in -
the quest of integrating ICT (Information & Commumcatnon Technology).into the nation's educatiopal
- system at.ali levels. This will invariably’ Iead to: |mproved performance of students, lmproved quatsty of .
greduates ancl eventualty the achrevement of technologrcal advancement goats of the country

4 'SCOPE OF THE STUDY

This’ study was limited to enalyzmg the software available for teachrng science nd mathematrcs in the
market using the adapted rubrics only by science mathematics _teac_:hers from selected secondary -
schools in Lagos. State. It did not include the utilization by feachers or students in classroom
situat_ions. T . -

5 METHODOLOGY

; The study adopted evaluatwe type of descnphve research desrgns

used in schoals to teach science and mathematics. The accessible- population however compnsei
science and mathematics software available at the computer village, Ikeja; the most popular comput
market in Nigeria. ~ 61

The target populatlon for the study compnse of commercial software available }the merket and being |
The instruments employed in this -study comprrsed computer set and a soﬂwer’i‘evaluatmn mbnc for

teachers adapted from htto:/iwww.ed brocku.ca/~jkerr/sfiwreva.htm. The instrument has the following

“six sections used in determtmng the eurtablllty of science and mathematlcs SO
'market :

are available in the

1. Delivery Mode

2. Content
3. EaseofUse *
4. Support Materials - ‘
5. Technical quality: ) .
. 6. Assessment ' S : '
Copies of the drfferent types of :nstructlonal software available at the cornputer vltage were collected

for anelyms The -software” were run on the computer and assessed usmg the adapted-rubric by
selected secondary school science and mathematics teachers. t :

‘The teachers were selectéd from fi ive: pubtlc secondary schools in Lagos Srete Avanabltrty of
- computers. and- electricity were considered in- selectmg the five schools using purposwe randorm
Samptlng technlque S . .

.

Each item in every section of the rubnc were. rated on a centmuurn from Q, 1, 2] 3, 4t0 5 (O = not_
included’ or component is far below: standard while 5 = very adequate)..The rating scores of the
_software were converted to. pefcentage and used. to- determsne 1ts apprepn teness., Graphrcat
|tlustret|ons were also used in the enalysrs o : o , ‘ :

&
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FRESULTS R TR o |
“ The results obtained from the anaiysm of data on the dehvery mode emp[oyeli in the soﬁware san pl‘e'd"‘
are preseniedmtabieZbelow \ ‘ S
Tab1e1 Del:very mode of Commercial CAl Packagas for Sc;ence&Makhematics Instruction - -
: Packages S - '
| . sl e
] .o : S =L, S I
S = w9 | 2 = e Jw [lEms g
D 4 SE | o Z S =G = U< 4
a o =0 = ﬁ = R R (= R
3 S 5318 |2 | & (% |g @84
@ @ @ f @
CH 2 & = = AE e 8
BIOLOGY | 0 100 i) 100 00 [0 [T0 [ 100 | ¢
[CHEMISTRY | 100 | 100 | -0 | 50 | 100 | 0. |10 [ 100 ~| 140
.]MATHEMAT( 100 | 1000 | 0. | 100 |- 0 |0 |G | -100 G
PHYSICS ‘ﬁ;-j {00 | 100 | 100 | © 00 | 0 .;0 100 0

{except’ biology), drill & practice, and problem solving mode. However, none of the software employed
~ discovery and game modes of instruction for presentation. With the exceptlonll of chermstry, none pf

: Tab[e 1 above shows that all the available commermal saftware packages 'sampled utmzed tutoFl
the- CAl packaged employed appllcatlon in their mode of presentation B

.This resultis. also presented in fig1 below:

10041
- 904

leBoLocy
|mCHEMISTRY |
~ |OMATHEMATICS | -
{oPHYSICS

CtutorlaL T Review. TESTING DISCOVERY

_Fig 1: Bar Chart showing delivery mode of Commerciai Software fﬁr Science & Mathematics




" Table 3: R’_étiﬁg’ é'édre"of—cbmmerdial CAl 'Pac'l-iage's ,

i “RATING SCORE IN PERCENTAGE
b T TADEQUACY T .
9 .0 .- |'/ADEQUACY | _ _ A N
T b o L OF | TECHNICAL | ASSESSMENT |
i h . “OF. | EASEOF USE | o T ok
2 N RO TSRS *SUUPORT | QUALITY | QUALITY.
sl e e D MATERIALS E
B‘O‘-DGY 5 75 S 80870 o A4 T2 B0
_ CHEMISTRY 8275 8125 44 80 || .84
E M%-TH_E,MAT-'CS. 85 .65.5 44 60 | ise
",.-P'Hv.élcsi. B R L T 732 .40 oo 7_'5,,--;‘3 I EARERT: TN A

Frorn the result m table 3 above “all the software evaluated except the ones.for .
rated high, and adequate in terms of content, ease of use, technical quality and po
assessment contents; ranging from 60% to 84%. The mathematics software packag
high in technical quality(60%) and Ease of use(65.5%), where as, they are ratc-d av
of content(55%) and assessment quality(56%).

* All the evaluated software were deﬁcnent in-adequacy-of support materlals asr

mathematics teachers.

This.resultis furt_her presen"t‘ed in fig 2 bé{oﬁ:

* ADEQUACY OF CQNTMT EASE OF USE -

Flg 2: Bar Ghart showmg Ratmg of Commercial CAI Pact

7 CONCLUSIONS

Based on the fi ndlngs from thls study as presented above the foliowmg conclusnbng'

= Most.of the software employed drill & practice,” and problem solving
software employed discovery and game modes of instruction for prese'ltatiol

. With the- except:on of chemlstry none of the CAIl packaged emp!oyed apphc ‘_

Coaof presentatlon

AMUACV OF SUUPORT ‘IKI'NICN.QUN.ITY . AiSBSMEIITQIJN_[ﬂ‘
MATERIM .

-

o ':The samp!ed CAI Soﬂware generally have . adequate Content for Sﬂnence

o Instruc’uon

Cm Thie CAl software are adequate in terms of Ease of Use, quick tnstalla on and
- AII the sampled software are det’ cient sn prov:suon of support m tenal='

relevant to user: enwronment

atéd L')! the science ¢

cageé& i

mode,

Jathematics w

s were only ra
rage in-adequ

ore .

session of quality

ted
1cy .

nd.

®BIOLOGY
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8.

M

RECOMMENDATIONS

The techmcal quahty of the commero;al CA! software are adequate {0} stl#nulat nlearmng ﬂ
S

- Most. of the commercnat software have asse$sment adequateiy incorporal ed to serve
feedback for users.

l
!
i

In order to: lmprove the teachmg and teammg of sclence and mathematlcs i soho '15 ‘the 'fonow‘ng
' recommendatrons are put forward R . v f ‘ RS
S 'Comouter Teachers I!’l schoots and Computer SCIence educatlon epardments -of terti ry‘
. institutions should -be - equ;pped w;th ‘necessary. skills . through re-tr mmg’ .programmes for\
S _'developmg software! multrmedra programmes for schools 5 , -l
. :Subject teachers at afl tevel should be encouraged to develop th Sklll trequwed t se'v
. computer m therrmstructtonal actnvrtses L S . J '
- Subjeot teaohers should atso be mvo[ved in the developrnent of CAI oftwa e in their areag of
S spec;airzatlon to ensure the :adequacy ‘of contents of such software i not ::#nly relevant b tin
-~ line with contemporary instructlonal practices of their subjects. - j
.- Govemment and other stakeholders in-the education sector should encpurage ihe us 'ofl
computer and other ICTs to |mprove mstructuon by prowdmg enbblmg environment jand
-'adequate faoliltles and funds. : o AR ‘ —
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