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ABSTI UCT

This 1B a task anal ytical study of the new Bi ol ogy
prograi ali e devel oped "by the Science Teachers' Association of

Ngeria (ST.AN)

The study examned the |aboratory activity/practical
wor k organi zati on and anal ysed the structure and skill levels
of the tasks students are expected to bo engaged in during

the practical work phases of the progranmre.

The instrument used for the anal yses was the Laboratory
Structure and Task Analysis Inventory (LA) devel oped by
Tamr & Lunetta (1973).

The results chowthat the practical activities are nore
highly structured (i.e. giving specific instructions to
students on howto carry out the experinments) than open-ended.
The programre encourages students to adopt an inductive
approach (i.e. generalize fromdata gathered) in solving
probl ens. The practical activities are all designed to
followthe text, a fewintegrated within the text, and none
to precede the text. In all the practical activities,
students are expected to work individually, independent of
others. The practical activities expect students to perform
a variety of observational, neasurenent, apparatus
mani pul ation and reporting procedures. These all qualify

as lower order skills. Students are rarely asked to carry



out higher order activities |like predicting experinental
results, designing observation, neasurenent, and experiment al
procedures. There are no opportunities for students to apply

experinmental techniques to new problens or variabl es.
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11 IXTRODUCT ION

The period between tho 1nte 1950%s and 1970 wes
characterized by the energence of new curricular progrannes
in science whiobh changed the eouphasis in scionce teaching.
¥uriorous nationsal projeets, starting with the Physilcal
Selence Study Connilttec (PSSG) in the U.8.4., have led to
the developmoent of new curriculw: asterials stressing
Hinquiry" as an approach to geionce instruction. Anong.
othor factors, this changc 1n senphasls wos duc partly to
widespread dissatlsfaction with the curricula that wore
then in use in the schonls and partly to a new
parcoption and definition of the nesthods and goals of
sclonce anl scionce teaching in schools. For a long time,
the standard dcefinition of sclencce has been "z body of
systoustized knowledge resulting fron observatlon study,
and experinentation" (Victor & Lerner, 1971). Manyl
sclentlists have, however objected strongly tc this definition,
and havc insisted thot scicnee ig "a process of inguiry,
repulting in 2 body of systematized knowledge". Ianquiry, in
this context is defined =p “a scarch for knowledge or truth®
{5und & Trowbridgo, 1967). The inguiry or discovery appzoach
tc seience instruetion does not stressws the accunulation of
authoritative infornation. BRather, it atrosscs student-

centred class Instruction and is more ¢concerned with studentst



discovering how sclioentists cone 4o know what they know. The
erphesis is on the procees rather than the product, |
Schwab (1362) depicts th: traditionel science course as
a litceral truatmont of seiconce and an uwmnitigated rhetoric
of counclusicns. 4coording to hin, "it has tonded to treat
only the nutoomes, the conclusions of inguiry divorcod fron
the dats which support then znd from the concoeptual franes
which define - and limlt-their validity. The rosult has boeen
to convey o felge image of scienceo as knowledge that is

literally true, peormanent, ceven oconplete!,

In contrast, teaoching eclcnoce aeg inquiry, snphasizes the
investigative processss of science 80 that studente loarn
gelence a8 a process and undorstand the enpirieal basis of
sclentific evilsence, The purpoee osf the Inguiry approach is
%o involve the studente in how » scientist renlly operates in

discovering new knowledge. fLecording to Suchuen (1960):

tIngquiry training is Jesigned fo gupplenent the srdinsry
sclonce claseroon activities. It gives the child a plan of
operation that will help hin to ldecover causal factors of
physlcal change throwgh hie own indtlative and control and

not to depend on the explanationa and internretations »f

teachors or sthoer knowloldgeablo adults™. It is for this reason

that the inguiry approach has souetices been called the

diacovery approach.



It is agalnst this backeround that the naturc of
elonentary and secondary schocl science has changed over the
past Buvoral decados. Thus, theories of instruetion and
design of curriculwn have gome through 2 variety of
modifieations. Throughout thia poriod, however, Macbeth
(1974) naintains "thers has remained neaxly unaninous agrecment
that learning in young ¢hildren is likely to be rfiore -
efficacious if the child is involved in first-hand direct

nanipulative exporlencoes®™,

Thig ooncern for active pupll partlelpation in thoe
learning experience id not just arisc with the energencoe of
the new curriculun: progratmes of the sixtles. This concern
was advocated in eariiexr years by writers puch as Maria
Montessori (1912) and John Dewey (1316). The theoretical
findings aru also supportive of thisg notion., Developmental
psychologiets, such as Jean Pieget (1964), Jorome Bruner
(1961) anl Lobert Casgne (1965) sugeest that active pupil
participation and direct nanipulation of conerete objuete
are inportent in the developoent of learalng in young
children. Bruner (1961) for oxanple, suggests that
knowledge is acquircd through the aect of discovery.
Discovery herc is "nnt restricted to finding out momething -
that bofore was unknown o wankiad buv includes all forms
of obtaining knowledse fuor oneself by the use of one's own
aind",., In 2oro recent years, this concern has beow

expressed by the auhors of the cxperinental sclence



curriculuz projocts (¢.3. Hawking 1965, Karplus 1963,
Livermore 1964). Lo durd (1964) stated: "Tu escape the
threat of obsolence, education in the sciences wmuat be

based upon the kind of inforiation that hos survival valus
and upon Bitrategies of inguiry that facilitate the adaptation

of knowledre to noew denands®

Generzally, curriculw: chanses arise as a result of the
awarenese n the part of eduentors and soveloty as 2 whole,
that the cxisting curriculus is no longer serving the neols
of the students and asciety. In the United Statss of
Anerieca, the recent svuries of curriculum reforxme began in
1952 with the cstablishuont of the University cf Illinois
Conmittec on School Matheustice (UICH). However, radical
revolutionary changes in curriculun were actually triggered
off by the successful launching of the hussian apace-craft,
Sputnik, iIn 1957. In an attompt tu counter the apparent
Soviet suprevacy in Scicnce and dechnology, nany countries,
eepecinlly the U.S8.4a. Ziado frentie offorts to inprove
learning »f science and wathanatics in their schoole. The
Notional Science Foundation (¥SPF) hzs been in the fore-front
of theose currdculun reforns in the U.S.4A. DBarly in the
history of the ESPF. the Division of Scientlific Personnel
and Educeaiion wne cstablisheod t~ develop aeang of advancing
e¢ducation in the sciunces, Followlng tho precedence set by
the United Stetus of Lweriea, Britein also bogean to sot up

curriculun developrent projects on a natlicnal ecale in the



early 1960's. The Mufflelld foundation took the lead in these

endeavours, followed loter by the achoolas counecil,

In 1956, the Nationnl Scicnce Foundation establisghed
the Physical Seiance Stuldy CGomnittee {PSSC) to dovelop a new
curriculwa in high scnesl physice. Currieculunm reforoers in
the Biclogloal Scicnces and in Chemistry swiftly followed the
Mathenaticians and Physicists, and new prograrnes were evolveds
an’ ftried out both at the privesry and secondary levels. Sone

of the curriculun projects thet energoud in this vein gre the:

Biological Scisnce Curriculu study (B8Cs).
Chomical Bond Lipproach Project (CBAP).

AAAS Sceinec - A Process Approach {SAPA).
Elenentary Science Study (ES5).

In Britain the wore inportant early nrojocts ineludoed the
School Mathematlos Projoct and the Nuffield Sclence Teaching

Project,

Certaln clenents conmon in the objectives and orienfation
of the new prograimes nuved nentioning. For instance greater
concern is given to inguiry-liscovery, individualisation,l
cooputer-aicded instruction, skill loarning and the
ppecification of behavioural objestives (Oyolum, 1980).,
Special stress has boen laid osn the laboratory part of the
coursce; the objective has beon to reploee routine ccookbook
procedures with an aporoach in which the students will
dovelop a genuine foeling for the nature 9f scisntific
inguiry and digecovery. In asome cagae., parts of a course

are haught largely through laoboratory and field experience.



Also notable were the uso »f indopendent study, .

demongtrations, etc.,

In 1line with world trgnde, eselence eurrlculun reforms
found their way intc Niperia through the African Prinary
Scienco Progpraxie {APS¥). Thc APSY started around 1965
with assistance fron USAID and the Ford Foundation., The
overall purpose of the project wes 40 introduce noderre
netheds and vaterlels for tcaching science to prinmary
gchouls of English-speaking tropienl Afrdea., The project
which began as an African continuwation of the APSP 1e the
Sclence Bducation Programie in Africs (SEPA). At the
sccondary lovel, the first sci-nce curriculun project was
the "Alyetoro Gencral Seilcnce »r Bagle Seclence Syllabus",
Tho project, known as Bagic Scicnee for Nigerian Secondaxy
Schools (5SNSS) roflected the firet attempt to shift fronm
tho didactic nethod of gelence teaching to a laboratory
nriented course in iflguria, OQther progranmes with slmilar
orientation wexc Adevelopod and tried out, for exanple:

Yorubs Six-year Primary Project (YSEP).

Mid-Westecrn State (now Bendel) Priuary

Science Project (MPSP),

In 1971, the Higerisn Educational Reaé&rch Council
(NEZQ) organized a Eational Workshop on the prinary school
currliculus. 4As a2 basle for bullling new Qurricula, the
science pancl at this workshcp adopted a modified version
of the Process classificaticn Schene »f the American

Apsocigtion for the Ldvancement of Selonce (4448).



The NERC recommonded thet this approach should be adepted
for prizary schools throughout the enuntry (NERC, 1971).
The ¥ERC guldelines have provided the framework for the
Prinary Bducation Inprovement Progremne (PEIP) science

naterials,

In response %5 WiEC's reguuest in 1968; the Séianch
Teachers Aseociation of Nigeria (STAN) Qdeveloped syllabuses
for Biology, Chonlgtry snd Physics for the upper classes
of the sccondary school., Thoe Conparative Education Study
and idaptation Centre (CESiC), Univursity of lagos adopted
the syllabus for a Project - The Rigerian Secondary Schools
Science Prajeot (I888P). Thie project which has Blology,
Ghemist;y and Physics voxeiona, adopted a conceptual schene

approach,

The STAK on its own part felt there was need to have a
balanced nstlonally wilforn seicnece backuround in the junior
formg if their cfforts wore to be meaningful, Thoy
thorefore doedlded to draw up a basic seience course for the
first two yeare of the sccondary school, and this is what is

now known as the Nigerian Intograted Science Project (NISP).

Ag at the monent, the narjor curriculun doevelopmont
agenclee or bodiun in the countoy arc the CUSAC, NEHC and
S8TAN. The NERC was cotually orcatedl ar s unlt vithin the
Fedoral tinistry of Biuecation %o coordinate and to solely

provide lcalcrshlp in matters of curriculuw policy and



educational research, In this enpacity, it sumnoned the
firat Noticnal Curriculuwn Conference in 1969 and organizod
the varisus curriculun workghops that followed, It 1s the
plan of the ¥ERC to Gevelsp texts in Jdue gourse on those
programnnas, LFrogramnes lnitlated by thoese three bodias

have national coverage. DPhe Niserlan programaes are tallored
along the esame lines as tholr predecessors in the U.5.4. and
Britain. For exenple, they are ingulry ~ discovery orlented,
erphasize the acquisition of scicentific akilla and the use of
Independent stuldy. They stroeses the use of practical work and
the laberatory hoe taken on a new Impostance. The new
prograuics euphasize the aetive involvenont »f tho students

by engaging then in dagk-related cetivities.

To ensurce contlmiity with work done at the Junior
Seccondary Schcol, relevant syllabuses ond textbooks 1In the
soparatc scientific Jiseiplines of Biology, Physice and

Cheaistry for the Senior Secondary School (§5.5,8.) have
| been written by STAN. The writcers of the STANW Bilology
textbook haove huilt in suggceted practical work for students
at the ond of enchh chapter of the book. This text ls
assumed t¢ be 2 continuaticn and oxtension of the NISP to
walch the gtudents have beon exposed during the first three
years of the Junlox Seconlery School {(J.5.8.). It is to
be expeected, therefure, that, in osriar to naintain continuity
with work done at the Juilor Soconlaxy School (J.8.5.) the
suggested practlcal activitices will ruflect the objectives

.

and philoscihy ¥ sclsncs teachin, eiated in the



NISP. Furthersore, by engasing in the activities listed
in the new Biology course, 1t ls expected that today'e
young Nigerien blologlst will be sble not only to describe
phenonens, but alao to undertnke firsthand investigations

ag neture scientists do.

In the light of this, there is a need to critieally
exacine the laboratory activity/practical work
organisaticn and glve a detailsd deseripticn of the skill
lovels of the tasks in the practicel exerclses of the
biology text. Loourding to Lunotte and Tawnir (1979)

"it is not cnoush that etulents be buey. It is inmperative
that laboratory activities be selected 0 ehhaﬁoe our
teaching g¢oale, considerin: the smount of funde and tine
cxpended on new curricuiuu pooprames™. The tasks and
the skill levels involved, they say, arec ssgential in
goience labormtory work 1f we want o develop in students
the so-called "higher" cognitive proeceses on which muoh
of smeiencs is besed — like hypothesizing, predieting,

and so on. This is 2o becausc the goals of sclencc
teaching have noved away fron involving gtudents in
activities that nerely illustrate, denonstrate, or verify
known conccpts and laws., Other goals that are considered
to be ioportent include the love?opuent of attitudes and
skills consistent witn the work of sclentiats, and the

wderstanding of seiontiflc relationships, concepte and
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models, Imnetta and Tamir (1979) have therefore culled
fron the litexnture different skille and behaviours whioh
are related to the procensses of sclentifie inquiry and
problen solving. Those pasrforusnce activitles in whioch
students ~re involved in Golng the experinent, nanipulating
oguiyment, as woll zs observing ané yeporting data, they
have deslgnated low-level skills,., Higher lovel skills,

on the other hand, invelve the amalysis and appllceation
phages. These uay include behaviours involved in processing
data, explaining reletionships, fornulating questions for
further investi-ntion, nnking predlctliones for new situations

or applying inquiry touchniques to new probloms, ete.

It is therefore very vital at thle noment in time when
the new STAN Blology book 1s beingy introduced into schools,
to find out if Ilnfact approprinte tasks commensurate or in
coneonance with ths thooretical presentation that precedes
each section on practicrl woxrk have beoen provided and what
level of skilleg they belong to. Task analysis and astudent
interasction in practical or laboratory work are interrslated,
It 1 asemaed that the cooperative intoraction role will
enhance achievenient of the required ekills, In anslysing
practical work in school sclence, 1t has also hecome vory
neéessary tc investleate ths: role of interactions anong
ptudents and between students and naterials in order to
ascertain which of the interaction m.dels would best suit

acience, Many wrlters have suggested that grocupwork or
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grouy activitice, as upposel Yo the traditionsl learning
method of individual activities arc a better way of learning
Gefs Kayo and Lagors (1968), Johnson (1972), Sociologiate
like 3ankes (1968}, iarson and White {1960), and White &
Lippit (1960), worc nlso of this view, In sunwmary, the
goneral conscneus from all the aveilable studies on the
intoraction of stulents in sciencu practical is that the
cooporative interacticn pattorn is better fur proncting
achievenent in biolugy than both tho coupetitive and the
individualigtic interaction paticrn (Qkebukola, 1984). Bince
this is very bagic anl inportant .. schocl science as
contunporary gtudice have shown, it is useful to investigate
the kinds of student intoractions proposed and Jominant in
the new biclopy textbuok (sco Huaphreys, Johnson & Johnaon

1982; Johnaon, 1267T; and Tjosvold, Marino & Johnson, 1977).

This study is therefore ained at analysing the tasks
ptudonte are c¢xpoctold tu be engaced in during the practical
work phases of the STAN Bislogy nrogranne and to examnine tha
laboratery activity/practical work organisation. Az nentioned
earlier thu 3TLAN 5Siclogy prograome is inguiry-hased. This
Inplics that the programme will provide students with oxtended
opportunitive to investigate and ingrvire, consistent with the
ooala of communicatdin; the mnethod and epirit of s:ientific
inguiry., It is al3zs gesumed that the new science curriculas
will toach students to sulve probhlens gnd to think ueing the
laboratory as thz Hrimary vehicle. t ig therefore oxpected

that the laboratory asctivities nr suggestions for practical

work will be written %o provide higher levels of initiative
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and conceptualization for inlividuel students,

Mo ageertaln whoether tho prograuies arce achioving these
objectives for whien thcy wers designed will require an

analysis of what kinde »f learnin. sre taking place and whet
kinds of inetruciion actually ccour during the practiocal work
phascs, This study ie an effsort t¢ Jdesceribe the structure

anl skill leveis «f tho tasks in the sugwestod practical
éctivitioa. Thic will mesess thoe oxtent tc which the activitieé
gtudonts ongage in, in the bhiologsy olasses are pointedly

enrichling tovard the acquigition of sclence procosa skilla.

1.2 STATEMELIT OF THE ~HOTLEHM.
This stuly hos attoenptsd 4o analyso the tasks atudents
are expecied to be ongonrod in Jduring the practiosl work phasas

of thoe now S.T.4.01. Blulogy Prograninc,

It specificnlly exsained laboratory activity/practical
work organisation and Jaeseribed the siructure and skill loevels

of the tasks in tho practicsl oxerociser of the Biology text.

In exacining laboratory activity organisation, the study
sought to =znswer the £21lowing questions:
(1) Are the laboratory or susgested practical
experiences highly structured or are they

open=gnded?

(2) Do the laboratory or practical experionces
procelda or follow the text disgeussion of

tho concupts?



(3) Wwhat kinds o f stucent interaction are
pTupcBul = aru tacy asked for exanple to

231 their rusults?

In annlyeing laboratory toske, the study tried to find
out:
(4) vhet studonte behaviours are enphasized?
(5) Dc these behaviours reflect goazls and objectives
of tho nuw biolugy curriculun and other science

glucators?

In attepting to answer the above questicns the
followin~ hy uthoses vore foxmiatel for testing:
HCy s There ic n. si nificent Ziffeorence in tho
propertion f Inberniory or practical exporiences
that ~r. hi;lhily stmcturcl and those that are

soen-anded,

HOg: The yroportion of leboratory experiences that are
interrnted with the text and those that follow

text discussion of the concept is the sane,

H05: The proportion of individual and group practical

activitice arv the snnmc.

HO4: Therc is no vijnificant dAifforence in ths proportion
of laboratory tasks dcenanding high level skills

-

ani low level skills,



1.3

i4

The behavisur dcranded of ctudonts have no
relationshiy with the objeetives enunciated

by the STAN 3iology curriouluwa.

BASIC ABSMATIONS.

The bagic agsunptions cn which this etudy wes based

are that:
(1)
(2)

(3)

(4)

(5)

‘

The 8TLY blolowy Drogrannc io inquifymbased.

The suggestud practical exerclaes are

nocesaarily lehorntory activitices.,

The inguiry-basel sciencc curriculun projects

regulrze thoe stulents t ongege in cexrtain

tosk-roloted activitice.

L inquiry-bened grogracone is suecossfal if:

(a) it ie founl to sxpeet mtudents to engage
in first-hand investigetions,

(b) suoessticns are opon-ended.

{c) it ¢ogbagsizes hishor lovel ekills,

The practicel activities contained in STAN
biolosy could be evaluated through a study of

tesk analysis.

1.4 DE: INITION OF Tihuig.

The neaning of soue abbrevigtlous and terms whioh are

used in this gtudy are ¢efined in thi~ seotion,
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Ui erion Dduentionsl Research

Council,

Scicneu Toachers Association of

Hi;erin.

Coapnrative Bducation Study and

Adaptation Centre,

West African Excaination Council,
Yrizary Education Inprovement
Yrosrawiv.

Niserian Integrated Science Project.

United liaticns Educationel

Scicvntific and Cultural Organisation.

Unitsd Tations Children's

Birersency Fund,

fnericon Assuciation for the

advanconent of Seienco.

Unitcl States Lgency for International

Develoonent,

Scicnce Lducation Project for
Africe,

ifricon Prinary Sciencce Projcot
Midweet Yrirnry Scicnce Project
Giperian Seconlary Schools

Scignc: “»ojsot.
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Y.5.2.F,
N.S.F.
P.53.5.C.

U.1I.C.1.

ﬂnItB.l -

B.S5.C.5.
C.B.A.
CHEM Study

Junicr Secondary
Schoocl

Senior Secondary
Schooul

Procese Skills
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Yngle Bolence for Nigerian

Svcondary Schools,

Toruba Six-yoar iriuary Projsct.

.National Science Foundation.

Physical Science Study Committes,

Universcity of Illinois Committee

on School Hathenatica,

Anierican Institute of Biological

Scilencas,
Biolowlcal Scionce Curriculum Study.
Cherical Jond Approach

Chenicnl Bducation Material Study

Fornme I, IT and IIT of a Nigerian
Secondoxy School in the new

6=-3~3~4 systoc.,

Yoroe IV, V and VI of a Nigerian
Seecondary Schocl in the new

6=3=-3-4 gyeton.

Mental v intsllectual skills the
seientigt usesd in sclviry problens

in his scie¢ntific onterprisae,
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Pask -~

Loetivity -
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She new gyeten of eduecation in
Hisorlsa under the new Hational
volicy consisting of 6 yoars
oriaery schooling, 3 years Junior
Secondnry educaticn, 3 years Sonior
Socondar& cducation and 4 yoars

Higher education.

Specific picce or avount of work
assi¢nel by another and often
roguizcd or expected to be findlshed

wvithin =& certein tine.

An elucational procelure designed
to gtinulate learning by firsthand
sxporience or obaervation,

experiuent, inguiry, ete.

1.5 SICRIFICANCE OF THE LUTDY

It hos beun said

thnt scientific knowledye is

inereasing at an uxponential ratc, In thoe past ten years, 1%

is believed, the total quantity o»f knowledie in any givon

pcicnece field hag wore than doubled and the proaspects for the

futurc are oven moro profound (Sund & Trowbridge, 1967).

Thero hag nlso baen lots

alvances in roeeent tines,

2% nelontific and technological

s wot into the painstrean of the

worlc technologierl culture, 2 doveioning country like

Nigeria needs an cducation in the sciencus that is up-to-date
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and relevant to contunpornry 1ifce. Thie will also go & long
way to help solve our yrobleu of ociovntific and technological
manpower necds by producing the required technologlsts

(Abdullahi, 1962).

That apart, it is iuperative that young people should
be clucated for the world in which they will be living and the
purposes for teaching scionce need to be defined In these
terms, The layuan is surroundel by sclentific dovoelopuonte
and is faced with a woalth of scientific iaformation. It is
thorefore the responsibility of the schoole to produce an
intellizont anl scicntificelly literate citizenry. The
ability of our citizens to understand netional and
international Sreblens is Jdependont in part on thoir
ascientific lituracy (Sund & Trowbridge, 1967)., 4 literate
individual muet have sooe understanding and approeclation of

pelence in oxder to mako valid julpenents an a citlzen,

Qur traditional religious bDelicfs run counter to
western onos and sune of the teachingm of westorn education..
Sorme of tho eonflicts erising as =~ reeult of this dual
culture in which our children finl thenselves could be
resolvod by an undorstanding of the seientific principles
govercing certain phonumens. 4 lot of superstitious beliefs
could be cxploined this way. A4lso, vheroe is fho nead for
establiehin: specific competencics in students which will

naike thew better squipped to solve lifc!s probleme. There



13

wag thue o cnll £z schouls tu srovide the right type of
scionce c¢lucation for »ur childraen that enchasizes the
acguigition of certain intellcectual skille like obssrvetion,
wandsulation of cbjocts, ote. to enablo then live a
meaningful 1ifv in thie ape of »apld technolosiecal change

(Abubakex, 19673 Cockey, 1370; Fafunwa, 1972).

iiesponse to thig call hag been in the form of neﬁ
propgrarmes. fvon hofure this erll, thore have been moves by
science oducators to fulfil these demands e.y., in the
introduction «f the IISP. The new STAN biology programne
like tho HISE and sthere beforc 1%, is intended to uske the

learnings of cecience an investiative activity.

To ascertain vwhoethor a curriculun programnne is
~achieving the ohjectives fcxr which it was dusigned, there
hag to bhe a thornush eovaluation of the aatericls in terms of
these abjectives, One shjective cited alizost without
éxoeption in the new peience prograuses nentioned in section
1,1 sbovo, ie brinsings students v soie understanding of the
nature Jf sciontific inguiry. This iuplies active pupil
participation and enphasizes the centrality of teaching and
learning: in the laboratory. The major uniquenecss of the
lgboratory lies in providing studenss with opporbunitics to
engage thenacelves in the srocess of investigation and inguiry.
To know whother this otjeetive 18 bel v achieved, it night

be worthwhile t3 dotoernine the extent to which the doctrine
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is incorporated in the actunl structure of thoe textual
naterials., This otudy is onv such attempt. This will enable
the roegearchor ascertain the rolationeship hetwecn the actual
pnaterials and the stoted goale of the curriculun developors
and others. Such an investigation mey help to identify the
strensths and weaknesess nf the project, especially as they

rolote to the acquisition of luportant skills by etudents.

This STAN hioloegey book is o now book written by Nijorian
pclence toachers for Nigerian students, bearing in nind our
own poculiar culture and environmontal conditions. They have
thorofore included a chapter on eclunco and superstition,
Spoecial cophasis 1s placoed on the Inportance of apriculture
tou the Nigerian soclety. Dxanpleg have been chosen in the
book to illustrate the Nigerian and African environment
rather than rely on Buropean fauna and flora. This programme
ie 8till in its "trial” stagc. 55 the kind of investigation
carried out in this study will help point out sone flawe, 1if
any, that would have boen noticed in a pilot-testing stage
wvhich this cdition hae skiyped, and probably give polinters to
areas that might necd attention in subeogquent revision

exercisusa.
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CHAVITIL TWO

2.0 LEVIEW OF LELATED LITERATULE

INTRODUCTICH.

In this chapter a roview »f tho purtinent literature
has boen nade to put tho prosent study in its proper
perspcctive. The origin of curriculun reforms was traced
and & number of reocently developed inquiry-based scioence
curriculun progracros in and cutside Higeria was chosen for
disoussion. The purposs of ovaluation and the differant
forns it may take were cutlined. Somo content analysis studies
were looked at and norc specifically, task analysis studles

were discusped.

The nannor of the review as sct out in this chapter
follows this ordoxs

2.1 The Orisin of Curriculum Roforns.

2.2 The Nature uf Seience and Qbjectives of

Seience Teaching.
2.3 Some Inguiry-based Sclonce yrosrofiies
2.4 Gvaluation Studios.
2.5 Ccntent Anzlysls Siudics

©.5 Tagk innlysis Studics
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2.1 THE ORICIK OF CULLICULULL WEFOIUIS.

In the latu=fiftics onld oarly sixties a2 nassive reforn
movenent was senerated to inprouve science teaching in American
schools. This coveuount was part of a2 larger reaction among
lealing Ancrican educators ngninst life-adjustuent education
and in favour of wore disciplinc-contred instructicn
(Eurd, 1263). An awarcnoesg on the part of educators and
sceciety of the inndecuacies of the tralitional seience
courses to neet the contemporary noeds of a rapidly changing
goclety, anld a rodcefinition of the nature of scionce among
other factore Lrought 2bout these reforne
(Sund % Trowbridge, 1367). #hilec sone groups sought to
rethink anld uodify oxietin: coursces, others spoke for more
drastic action and for revolutionary changes. The latter
groups proveld to bhe orce influential and as 2 result, new
science courses wore develored and tried out in schools.
Thes¢ courscs nut cnly containced new subject matter, but
were writton in torme of goals representing = new era in
science teaching. Thuy were designed to he taught
difforently and learned differontly fron science courses of

the pest (Burd, 1969).
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2.2 THE BAT OF SCIEJCE LND
SCIENCHE 1EACEIL .

It i3 an acccptod fact that o teccher's concept of what
science is influcncces not only what he tecaches but how he
teaches (Hurd, 1963). T fully coprociate tho scicnce
curriculun rofcri move:ient and the tronds in science teaching,
it iec relevant to have a clear noticn of what is ncant by
sciencc. The ipplication ie that ths cducetorts definition
of seicncc has influenced what he thinks should be taught and
how it is taucht. 4 clear definition of science is quite
clusive., This ie becouse scicnce is o complex of intellectual

activities ani hwiocn purposci.

Science has becn varicusly lefinod and viewed by various
authors, It is now scen both ag 2 boly of knowledge and a
process of inguiry or a wey of investisating the world around
us, i.c. both product and process (Sund & Trowbridge, 1967).
For a lon. tioce, scicncc was sccon 28 g¢asentially a body of
systenatically or anincl inowlclie cstablished as true,
together with concopts and laws of nnture essunedl tc be
unchan;eablc, irrevocable and prescriptive, icnoring the
processes (Hurd, 1367). 3eicnce is n hunan enterprise and
our knovledre in renl fact consists of linited observations
and our supposcd lawe are swinations of jur exporiences. As
our expuriences Jlovelep, new shaorvations are ~dded which

congsequently wolify ox even roplace one~-time laws or change
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sxisting conceptions =f what is true, It is thorefore nore
appropriate now to scc secicnec both as a body of knowledge,
and also & procoss of Inguiry, resulting in a body of
systcaatined xnewled,'c. This roedefinition of what seiencoe is,
has subsequently sonc to re-doteruine what the objectives of

science teaching arc,

According $o Victor & Lerner (1371), the twe major
cbjectives of science cducation derived fron: the curront view

of science are tc holp the chill dovolops

(1) ¥nowlel .o of sciencc concepts - the content

of gcicence, and

(2) facility in sciontific skills and attitudes -

tho processcs of sciconce and scientific inquiry.

In tryin. t5 achiuve these two objectives, science
teachers haove been encouraged to use the processcs of
scienco to achieve the lcarnin of scienco content.

However, a2ll too often the nejor emphasis has becn op
content and process has beon ignored. This hae deprived the
studonts of noecded experiences with scientific inquiry and
the processce of scicncc. This fourweld the onesis of the
wileaprea’ precccupation vith revising existing science
programes and Acveloging new cnes Lthat are inquiry-based
and pore likely t- cneure the acquisition of the science

processcs,
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The hisiory of nolern science teachiny in Nigerian schools
is very recent. The missionériuu vhe introduced weatern
oducation in Nipoeria could not start serious scionce teaching
for varicus ruasuna., Thus, slthoush "ruldinents of science
worc injeeted indr the schosl curriculun® before the full
participaticn of the colonial governasent in the develupoent of
secondaxy cducation in the country, scicence teaching 41d not
atart a8 varly as the first isravmar school was oponed in the
country {(ibduilahi, 1982). xinge schowl Lapog, the first
government secondary school, established in 1903 was the first
in the country to have & chewistry laboratory. This narked
the herinnin: of proper gcicnce tuachings in Nigeria and for
nany years ¥ingte School (nov Kinm's Collers) renained the
only school which consigtently offexred aclence t3 the
standard of the Canbrilre Tniversity Senior Local BExanination
(Paiwo, 1975). ILator, science courges began to feature
proaninently in tho echool curriculun of most sccondary and

prinary eschuools,

In Higeria, the Nazional Policy cn Bducation appsars to
project the zuodorn aiwne of geiwnce elucation like inculcating
in the chilld the apirit o»f inouiry and creative thinking, oto,
In practice howover, thess nins arpear to havoe boen aloost
totally neglectel. 4 2ot of ernhagis has been planed on the
teaching: of the fzets and principles of seience, Efforta at

improving seience teaching have had relatlvely little inpact
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on the perforvance »f stulente in scicnce and also on the
ipprovesnent of the pomture of scivnce and technology in
Nigeria. One of the ressons for this Hijerian Sclentists
clain, is tho lack of undorstanding of the nature of science
by s@cicnce tenchors and thelr pupile, Do corrcet this
gituation, Nigerian ascience elucctirs Laran to ook gt the
problen and BTAN ecaze cut wlth =2 new syllabuws for integrated
scionee for the junior forms and now £:r the separate science
diseiplines for the senior forns. Yhuse attenpts havo tried
to pregent & oourss in ecicuice that is roflective of the

nature of gcience (Lbah, 1379).

Howaver, for these programes to be fully utilised, the
teachers nust have a zroper idee of the nature of scionce.
To know the existing level ~f understanding of the nature of
science among geicnoe teachoexs, Lbah (1973) conducted a
survey. Hisg study tried te yrovide information regerding the
undergtandin: of the nature of seience among scicnce and
geience education undergraduates in o Wigerian University
(4.3.0.) and rraduate selonce teoachers in secondary schools
and collepes in Kadung and 4arisa, On the other hand, STAR
undertook & siunilar luveastipgation on o notionwide scalo
(see S,7,4,4. Position Paper L, 1) to find cut how the
schooling nnd non-schooling conmunitics in Nigeris perceive

soiencs.
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Pindinge of these etudiecs sheow that oost of the subjects
ganpled in thoe S7AN study holl the view that scionce ip o body
of acowmlated focts i,e, st subneribe to the static view of
sciencs. The ibah {1979) ztuly found o better uwnderstanding
¢f the nmature »f scicnce auon; the science education
unleorzraduntoes an’® gcionce tenchers with professional

training.

It is hopod that a better unlerstanding of the nature
of sclence by sccicnce educators will influence the typoe of
Beience they teach and how thoey teachk it, The present stuldy
will in part, fzy to find out if this chanee Iin the objectives
of sciencoe teaching is raflecetcd in the new STAN biology
PTOETANNG .

2.3 SOME INUIRY — DASED SCIRNCE rROCRAMIES

Curriculuid projects rorresentative of the inquiry-based
gcience refort noveuwent weore inltiated by the Physical Science
Study Coumittee in the U,.S5.4. and subsequently by other
projec£s like CHBM study, 5.8.C.8., znd the United Kingdom!s

Nufficld Project, to nention a fow.

2.%.1 Vhat is Inguary-iasui?

An objuctive coumon to all the "new" curriculunm
programes in science is that of "bryi.ging students Yo soue

understanding of the nature of scicntific inquixy"
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(see Section 2,4,2 - ¥.8.8.0., T.8.C.8., ete). By sclentific inquiry
we nean thot ddseciplined forn of satisfaction of humsn curiosity which
involves scieontistec in "QOneoin, aelf-corructing and revisionary
procesges" which result in bodlea of currontly warranted fact andm

thooxry (Schwab, 1960). g;

T

The developers of the nsw selence curriculun programes bolieve

that learnin:. in yowyr children le likely to be more effeotive 1if the
child is involved in firsthand direct nanipulative experiences
(Maobeth, 1974). They have therefore euphasized "“inquiry" zs an
inatructional approach in their new program:os. They appear to be
united in thair conviction that the majur function of the laboratory
in thig context ie to convey the spirit of scientific inquiry by
providing students with orportunitices to investipsate, to inquire, and
to find things out by theuselves {Tacir & Luncbta, 1981). This
erphagis is in narked conbtrast to vhat wsed to Lo the praoctica, i,e,
uging the laboratory pricarily as o place to illustrate, demcnetrate
and verify known concapts and laws, Schwab {1960} obsorved that "the

laboratory is capily corvexntoed i inguiry...by having the laboratory

load rather then lag the classroon phase of scioence taachingh,

Inquiry-basod progsreoiiies are thereforse, thuse progracnes that
are supposed to have shifted laboratory oxorcises fronm sinply
demonstrating or verifying known intorustisp oo caising problens,
developing inguiry skills, and providin: opporitunitlies for "discovexy".
Ioplicit in this is that inborateory inguirius i1l be et to precede

the text, or integrateld with it, thzreby civing studentes opportunities
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i

to discowver many things tuzough inguiry. dFurthoruore,

instructions in lahorstory ianunls ote. will be kept to a

ninioun.

2.3.2 Bonme Prosxommep Qubside Ni-oria

4 reviow/dimoussion of sciio aclunco Progranuos

developed in the U,3.4. and Dritain is relevant to the

discusgion of the STAN blology prograixse because:

(2)

(2)

(3)

Educaticnal practices in thuse twoe countries have,
gince the introduction of western elucation, greatly
influcnced the systen of education in Nigeria and tho
indication 1as that they are likely to contimue to do

gso in the futurv {Oyoeduu, 1980},

The STAN Liology progracnme which 18 the focus of this
stucdy hae e sinilay oriemtation to these progrannes
developod in the U.8.4. and Dritain, TIn faet, a lot of
the Nicerden progrannoes are adaptations 2f the forelgn
ones e... the PEIY scicnce is siuilar to the AAAS
Sclence~l rrocess Lprproach and the HIZY is very similar

to the Scottish Intejretol Sciencoe Froject,

Most of the new currioulun progranmes include ag part of
gtulents' activaitice ceriain *uslks to be zorried cut in
the course ¢f the losrning of ¢ gelencoe concept.
weviewin: thon, thewcfore woull ¢.ritainly Lring into
focus the cbhjective of Fhis study which concerns tesk

analysis of the new 3TAN Uiolcsy book.
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The few prograwmw:es reviowvod in this study are:

(1) The Fhyeical Scicnce Study Comnnittee

(vS8G Fhysies) . ,
(2) The Biological Sciecnces Curriculun Study (BSCS).
(3) The Chouical Hducatiun Materials Study (CHEM Study).
(4) Harvard Froject rhysics (HFY) |
(5) Chenical Systens (Cin Project)
(6) HNuffield Secondary Seience ¥roject.

(7) Seience 5 - 13.

Tho effort to improve the teaching of physics was the
firgt vonturc in tho scienco curriculun reforn novenent, The
Physical Sclence Study Comsititec (¥88C) was formed in 1956 as
a group of Tnivorgity and Sccandary-School physics teachers
working to dovelop an improved pLhysies course, The ain of the
conrtittee was to present a vioew of physics that would bring o
studoent clome to thoe nature of phyaicel inguiry. It aleo
sought to transmit the hunen character of the story of physics,
not sinply an up=to-2ate colification «f the findings but as
an unfinished and oontinuing activity. Materials for direct
instructional usge include a textbook, laboratory apparatus
and a laboratory suilebuokx for stulonte, motion picture films,
and n set of 10 schisvenient tests. Mipporting naterials
include a four-voiuwe teachorts sudde wad resource book, and

s series of papurback hooks thot provide authoritative soclenca
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literature for studunts 2nd slulte - appearing es the "Science

Study Serics',

The leeign of the ocursc ig such that tho studont is
expectel tc Lo an setive participant. BSuch a student was
not taucht to know tho idevas of physics anld the illustration
of their utility «ith proltless 2nl in laloratory exercises,
but wae cxpecteld o vrestle with the basic lines of inquiry,
including his owvn laboratory investigation that lcads to basic
ideas. The students! laborat ry ,midebook kept specific
instructions to a ninicw:, directin: the students'! attontion
to key points by reisin: guesticons. Filas were used to
denonstratc ~ rance of cxireriaents that wore likcely to be too
Aifficult, tc. timc—consw.in: -r tio costly for students to

perfor or for teachers to delonstrate (Pinlay, 1962),

In the woke of the introiuction of the ¥88C, the
Anerican Institute of 3iclooieal Scicnces (LIDS), with
support from the NSF, sstablishel the 138CS in 1958 to initiate
a biology prosramne. The principal aiu of the programie was
to restructurc the discipline in such a way as to prepare
students to cope with the biclogsicnl problens faced by the

siuplc fact of being o living organianm,

In 1960, the first "eoxporinental" cdition of this course
appearel. Finally, three versiocns of the progranme were
produced by three differcent ;roups of University specialists

in difforont ficlde and high schocl bilology teachors. They
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wore the Yollow, Jluo, ~né Green versions, The Yollow version
centred on the genotics and Cevelopuental agpecte of blology,
the Blue version cn thu biocheunical and physiolosical aspects
and the Green on ocolucical and evelubionary approaches to
biclogy. BHach 38CS progracae inciludes ratoeriala selected for
tholr opplicability in the latter haif of the 20th contury and
thelr ability to illuainate the principles and conoepte that
underlic biclogical selencc. In additlon tu the three texts,
there arc laboratory uldes, teacher's guides, laboratoxry
blocks and the teachor!e handbonk, The laboratory block is a
plan of inatruction that involves the entirs class and

provides Toal depth of investigatory cxperience (Glass, 1362).

In 1955 the Ancrican Chenilecal Soclety gatablishod &
courdtteo couposed of distinguishod chenists fxon high
schools, universitiss, inlustry and povernnent. In 1960,
with a csrant frewn the FEF, the jxoup agsenbled to investigate
what could be done to produce an offective high-school
chenistry course., The Chemical wducation !Material Study

(CHEM Study) yruw out of this. The nain cbjective of CHEM
Study was to oxporiment with as oany neans as poesible of

making a high-school chouiatry ccurse higzhly offective,

The committee presared - toxtLook and a laboratory
manual in FEigh Scho-l Chenletry. There was alas a teacherts
culde which watchedl the laboratory na aal and textbook.

Filue and notion pietures of varicus kinds were alsg
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{ntroduced in the course, anl thesu were neant to aseist the
teacher in the 1llustrati n of sxperinents and concepts that
weull bo Aifficult to illustrate in any other wey. In addition,
therc wero soc speeial cquipnent, wall charts and chapter
and review tests. ALbout three-quarters >f the laboratory
oxperinents arc quantitative in nature, but the level of
nathomaticnl ability reguired tu handlc the rceults was not
toc Aenanlding for students of the level, Boguipnent wae kept
sinple in design nnl 1ow in ccet. There was strong euphasis
on experinentation and the etuldent was nornally expected to
do the expericent before he reald about the uaterial in the
textbook -r before the imterial was discussed in class, The
gtudent was allowed to> liecover zany of the fundanental ideas
and relaticns hinsulf ant discuss theu in o laboratory
contoxt with his elassuates, rather than real about them or
merely hear thon discuescl es things that could be observed.
Thus, thc student wes sent o the laboratory the first day of
school, and worked theru about seven of the first ten days of
school., He was nct siven his textbook until the fourth day
of schoul. This conveyel to tho student that Chounistry was

jndeed an experincntal seicnco (Canpbell, 1962).

Diversity is a pi hly valuel concept in inerican
eduecation. In spite f the tromendous euccoss of the PSSC,
goveral scicnecc edueators felt that nore then one or two
physics coursee should be avnilable for ure Ly secondary

schools. 4 voint of view, noucly, that therc is no single
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beat way to orzanize a high school course in physics was
responeibls for the FSH cxnl.ring other approaches to the
gtudy of physlcal ecicnce in hipgh schools. lforcover, the
atzid inage of vhyesics to o najority of studonts and a
gencercl dlseontent with oxistinge courees strongly suggested
a need for couplonentary physics courses. Sco in 1362, a
periens of dlscuseions bugan at Harvard Univereity about the
need for o new approach, In 1964 the group began the
development of 2 new physics course, the Harvard Project

vhysiocs (HPV).

The HYP couwras attetnted ic produce a "uodel" bulld upon
the oconcept of o historienl and cultural approach to Physics.
It emphasized the closc commecticn of physies to other
solencous, illustrating the nsthodclopgioal and historical
developuent of the sciences anl the soclal and cultural
coneequences »f the pro-riess oFf scicnee., Support for the
programre cane from thoe Carnegis Cerporation, tho Alfred P,
S8loan Foundaticn, the T.S5. 0ffice of EBlucation, and the
Natlional Science Founlation, The davelopers cf the Projoot
were of the opinion thaet all students should have physice
to understond nodern society. Thoy therefore provided a
vhysice course related to hunan epdenvour within o ecultural

context,

The HPY hae pradueesd for each »f Ats =ix basic units
student suides {texts) laboratory nnd demcnstration

equipnent, laboratory waonmuals, tests, bookes of readings,
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filrms, loops, transparencics, oo rarsed instruction booklete
an’ teacher suides, with the coursc progressively woving away
fron the ilce that 2 text tumst be a major source of
inforustion for the stulent, This thoy christcned a
gulti-nedia spprosch to lecxnins, Topics that night have
boen vicwed as becoidng inapproprinte in a physics course are
included as well as bein; ocast in = mode that facilitates an
inductive approach. .Ln iuportent charccteristio of HPP is
its eophasis on flexibility, beth in contont and approach.

It is concernc) with redefinin: the rolo of the teacher and
includin; sufficient flexibility to cope with diversity of
content and etulent needs, The rance of curriculun and
teachins criterin considcr:sl is unique anong now science
teaching procrarres, Thoy sought to o beyond the 1960
idoloricel sottins for curriculw: iunprovenent, (Hurd, 1969;

Moore, 1968) .

In 1957, at tho request of the Acericen Chenical
Society, a rroup of College Chenists and Hi.h schocl
cheuistry teachers uct to consider waye of correlating
colleze and high school cheunistry. The discussions of this
group led to the idea of a high school chenistry course
(the Chemical Jond Lpproach) that would etress basic
principles, with cheuseal bonding as o certral theme. The
courge was written with the primary purpose of preparing
students for the furthur stuly of chuaistry in college.

Throush nilot work and o writin - conferonce in 1959, the



Chenical Bond ﬁppmnaahh(cﬂﬂ4)DPﬂﬂﬁnoddthc first version

of a texthool and 2 laboratory progracmc, It was hoped that
the course would Aovelop exiticnl thinkine, scientifically
literate citizoenry, 2nd sticulate nn intervet in Chemistry.

It therefure had a strong huwianistic oricntation,

Instructionnl notoerials £ tho CBA course oﬁnsiat of
a textbook~Cheuical Systauizm, and 2 lahoratory uanusl-
Investlqsating Cheridical Systsous for the student and a guide to
each of these for the toachur, CO5L does not have o film
PTOITLIiie ﬁf its uwn but unites use of filns selected from thal

P88C and Ciud stuly scrics.

In the inharatury prormoone there is an underlying '
caphesis apon "thinkin: ~bout? cxooerinontes in terms of the
problan to Lo investi tel, Trboratsry and claas work are
aeen as interrcloted jarts of solontific inguiry and are not
sharply Adlstinuished, The emphasis 1s upon how hurans arrive
at understandiing and how they Cevelop insipght. Btuldents are
therefore not askued o do oxporinents which merely denonstrate
what they alrealy know, nur are they oxpected to get the
"right" answere, Thy student is oxpected to devise his own
procedurs for working on a2 prcbloen and the teacher's task is
to neip and encouragse the etudent to be an inveatigator of
cheinical systens rather than esizply a spectator (Chealcal

gystens, 1565; Hurl, 1969).

Fullowing the load set by the U.B.4i., Dritain came up



with eome national prograrrios, Hotable auon: the British
Progrannes is the Nuffiold Seoondary Scienco Vroject. This
projeot was sct up in 1965 with scwme assistance from the
Schools Council., Tt hae developed ustorisls for an inteprated
gclenoc¢ course for pupile aped 13 - 16 who are not likoly to

take 'Q' level oxswinations in scienco,

The teaching naterials are roleted to eirht themes and
Inelude bocks for teachors on cach theie;, an Apparatus Guide,
a general Teachers' Guile and a further book 10 aid teoachers
preparing'ﬂode III exexinetions, Thexw are thirty-four filam ’
loops, nainly in colour, plus  8lide scets and packs of black
and vhito nicturce. Twy Dackroroun! baovks, Sritaints Fuels
and Ilocks, Minerals amdl Fuezils, have boon propared; this
serice ig hein: cexionde. with othor books written by nembers
of the projuet toawz, Thoe first nublished materials appeared
in 1971. Counsideoraeblc caphagie was given to tho involvencent
of the pupils thruuch thoir swn oxporimental investipations
of problens which are real 3o thew., Those boye and pirls are
not cxpeeted to hocone scientiste but could to a linmdited
extont be siven sone fecling: throuh their own direct
experlence of ~ fuw <f the ways 1n which seientists work. It
is hoped too thot they would develop an attituls Lo sclonece
which shws s.ae wnderstanding of what science i9 nnd how
thair own liver can bhe affcetal by the use and alsuse of

gelontific idesms.



Ty econgulifate and ¢xtond the work on prinary sclence
toachir, initiatel Dy the ¥ufficld Junlcr Science project,
Science 5 = 1% was cateblishod., The projeot was sct up in
1vn7 for five yeare and lator oxtended to 1973 1o permit
further work on Qdiffusion. I% 1s joeintly spoensored by the
Schroles Council, the Nufficlid Feundation and the Scottish
Education Deportaent, Its ainm heas Toen to assist toachers
in helpin: ochildren, throeush dlscovery methods, to jain
experionce and understandin: of their onvironnont and to
develop thelr powors of thinkin - offceiively about it. This
has hoon ‘one throuch the idoentification and developoent of =
topice or arvee and thowe of goicnce related to a franework
of objoectives mppropriate tn pupils? etages of cducational
developuent. The nrojeet tosll have ureduced a seriocs of unitse
for teachores on the subjset aruas. Boch unit consiste of one
or nore illustrated Luooks ~nd - ives slvice, starting pointe
and bookperound inforiction. The basic project thinkins has
bwen set <ut in o soparate hock, "With Chjectives in Mind®;
another publication, "Horliyr BExteriences” is desipnoed
specifically for those toaching: ia the infant schooly it is
alao used for vlier rotardel chiliren, A scurce bovk, "Usins
the Environnment”, hag also been wvrepared, and also the
projectls fauiligrizaticon wait, irtenloed to heln toachers

assepg tho walue of the projeot to theuselves.
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Ze3eZ Progsyaivios in Niceric.

In thig ase of seicntific and tochnolosical explosion,
the neel for scicnece curriculwn: refurn 1s inperative in a
dovelopin: countyy like Fijvrie, 1f che has to gt into the
wainstrean of the wirld technslor-iesl culture, This aside,
the need for reform: Lo uven Lore ur ont in o country likeo ours
bhacause of our alien olucational logeey. The dysfunctionality
of the inheritel cdueationnl pruoratiaes stioulotes an urgent
nged for curriculun rufors., 5o science curriculun reforns
which boran in the Y.38.4. and noved 1o Burope and sg on,lfound
their way into MWigoria throuch the African Prioary Scionce

Prograruie {APSI).

L revicw of gonme Niporian proorapnies is relevant to the

present study Dwcauswe:

(1) these prosramnes, like the STAN Bioloagy, wers
Geveloped in Wiqordia for Nipoerian ohildrup whosa
cultural envircmnont is differcent fronm that in other

parts of the worll.
(2) hey all roprosent a shift fron the traditional
node of npeience teoching %o an inguilry-discovery

aupronach,

(3) They require the ebildren to engage in certein
tagk-reirted ~etivition.
(4)_ Thoy were develotod in Ni -eria for sroups of

sricary ond junicr seconisry school children who
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will eventually ove n to the genior secondary

The fow prosxranues reviewed in thig sectiuvn are:
(1) The ifrienn rrinmary Soionce Progracnes (ABPSE)

(2) 3asic 3cience for Fiserian Sccondary Schools
(8NG5S}, |

(3} Yoruba Six~yoor Privaxy Project (YSiT).

(4) M1 d-Westorn (Bouéel) Stote Primary Science
Projact (3LE0).

(5) »erivary Education ILuprovouent Prorramme

(¥'BIr) Science.

(4) =Xisorian Seoconlary Schools Science Project

(M888r).
{(7) ®Nipgerian Integrated Soleonocs Xroject (NISD).

(8) B8TLYF Diolucy Prosranme.

The African irinary Selence Pre/ramce (APSY) wes one
of tho three uajior projeets in Africa esponsored by the
BEducational Services Incorporated (BSI), later Elucation
Devoloprient Contre {8DC), Iiuwton, lassachusetts, U,3.4. in
the 19602, Tho »rogranse aleo recoivoed assgistance from
USLAIE and *the Ford Puundation, The »vor-all purposc of the
programse was to intreluce wolern methods and materials for
teaching scionce to priwary schools of English-speaking
tropical Afriea. HNigeria was one uf the 14 Engligh-gpesaking
African countrles that adepted the programme and the trial

couraes. .
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Mz torials £or the eourse consieting of over 40 units
were nainly Teacheru' Guides, There were however, a fow
pupilst! booics anl o sclence librery serles for background

roading.

The enphasis of the AYSy was the chilid and, by lmplication,
é prédominantly Rouen” elasgrvon whore the childlis
participation in what wos to be loarned was high (Yoloye, 1971).
Although there werc no clearly stated programme objuctivoes,
the ARSP aimad at the developmoent of the following

charroteristics in chilirens

(1) Pirst-hand foniliarity with o variety of bilological,
physicald ond won~radce phenonens in the world arcund

ther.

(2) Intercet in furthor exploration of the world around

thor. onn their own inditiative,

(3) Ability to fiald out for theiselves - to see
problons and o be ahle to set about zesolving then

for theuselves, and so ovn.

Thoe project which began as an African continuation of

the APSI® is the Seicncy Blucation Vrograsime for Africa (SEPA).

With the establislzient of Douprehensive Hipgh School,
Adyetoro in the sixtices, a penoral sclunce project, Jasic
Selence for Wigerian Socondary Schools (USHSS) was produced,

The uaterials wore Jeveloped for the Junior Forna of the
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gecondary schi:ls and wure srintel in twe voluies, in the forn
of Toacher's Cuides for Poxs I znd Forie II, These books were
preaarcd by nenbers of the Seienceo Nepartuent of tha
Qomprehensive High School betweon 1962 ant 1366, in
collotoration with ddigtinmuished Micerdan and foroign
educatsrs. Over-zll support was provided by the United States
Ageney for Intermational Developnent and the Earvard Graduate

_Schonl af Blucotion.

The programc is s two-yoar, laboratory orivnted,
child-centred sctivity coursc, Cesigned o make the pupils
think rathur than accept blindly what the toocher says. It
pins at dircetly invelvin: the pupils in activities and
discusslon questions so g to duvelop in then scivntifie
attitude, momual coopetence and Intclloctunl skilla. This
representel & sajor dsparture fron the traditional nothed of
teaching soience in Hijyerian Sceondary Schoole in which the'
enphasic hed been on rote learnin: and stuffing the pupilse?

braing with =z lot of facts (Sonade, 1973%).

Phoe philosushy of the progroms is "Doing Scilence the
way tho scicntiete Ao it" -~ observing carcfully, reporting
honeetly what ip observed and being pationt, To underscoro
this, the prosrawse is broken up into pupilet sctivities,
that is, the pupils would smotunlly Lo "loing" scicnce, not
learning shout seluonce. Bach sotivity ie followed lomediately
by surpestsd sbsorvations of antieipated vupils behaviour,

thus providing n besis for evaluatin: the effoctivoness of
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the cetivity. 4 two—yoar pilct trinl feedback conference was
held and the twe voluee of Teachor's Guides coublned into a
ginglo volunc, Although the prosranne did net take off boyond
trial phasu, it wno pencorally ccknowlodged that BSHSS wae the
first inteyratod scioncu ceurse o boe used in Nigerian

Sccondary Bechooli., The RISP hag o philcsophy sinmilax to this,

A prooranus which began as an off-ghoot of the APSY is
the Yoruba Six-ycar sriunry Project. This project which was
concolived by Prof. Dabs Fafunwe, wae launched in January 1970.
1t was sponsorcl by the Ingtitute of Hdueation, University of
Ife, with aid from the Ford foundaticon and Carneric corporatlonsa.
In realizaticn of tho iuportance of the nother—tongue as the
nediun of cducstion, the programnu wae develeoped with Yorubs
a8 the wediun of instruction throuwzhout the six-year priuary
coursc, with Inglish oe o sccond language taught from prinary
one to privary six. 1t decided to educnte the children In

five broad curriculul arvocs:

(1) secioence

{2) lathenatics
(3) Soeial and Cultursl Studies
(4) Yoruba as languare and litorature

{5) anrlish as 2 sccon? longuascs

Books were unde avallable to Jriwmery One to B8ix as pupils
toxts and Tcachore' ranusl, DMatorials for the scionce course

boegan with faniliazr objeocts, utenslls, chemicals, etc usod in
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ths kitcﬁen, herae ane surecundinge. Thie orientation is

ginllar to that of the STAY Diolopy which has Deen written
with cur own poounliar cuiturc anl onvirommontal oconditions
In uind, EBxaplee in the SUAN Tiolopy have bean chosen to

illustrate the Tierien anl ifrican envircnnsnt,

The Ife projeoet wae a gix-yoar experinent, anl the
proponents are convineel that Lfrican children and iLfricn
for that patter willl be beiter off if her childron are elducated
in their nother tongue Curin:: the flrst twolve years of life
(Pafunwa, 1583},

A mcienco curriculuw projeet on n state-wido scale was
the [Hid-West (Benﬂel) State Privnaxy Selence projoct., PFor
childrun to be part -f the Covelopnmoental changes going on
around then, 1t waa £oif that ihey shounld learn riore science
and better ascloence, To achieve this, the Mid-western astate
of Nigerin (nov Bendel), deeided in 1966 to inclule selenco
in ite ¥rioary Schocl curricewluc:, Work on the Pricary Scionca
Yroject etarted in 1566 - 67 with the co-operation of Peace
Coxrps #oluntbeors, UNICHER anl UNESSO but could not ho conitinued
duc to the nations] corlsis. Phus actuwal work to develop

science curriculw. for prinary schouls started in 1968 - 69,

Tho devolopoant of a sciencs syllabuz and tevaching
matoricls stnrted in the later uart of 1968 under the overall
¢guidance of a full-~tine 5Haff [nspectsr (Seienco) appeinted

by “she Hinistry. The panel assisned this job wan assisted by
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waere to Jdevelop in children:

(a) o habit of kcen cbscrvation

(t) an attitude ¢f inquiry

(¢) thc habit of cxploring, eoxperinenting and
recording data

(A) 7vesic concepts of cause and effoct

(e) an appreciation of the usofulness of couperantive
group work, (Sec Science ie Discovering, 1972

pge 1 and 2),

In esscnce, the scienco cﬁrriculuu is expected to help
aocelorste the developuont of cortain basic meicentific
concepts apong the childron nnd the attainnont of the.
processes of scienco, Thig is sivdlar to the STAN programnes
which cuphapize attalimient of certain intellectuval "skills".
Tho writoers of tho MPSY advocated thet activities should De
gtructured to lead to discoveories, and as such, their books

wore titled "Sclonce is Discouvering".

The boucks wure tosted in 100 oxperinental schools undur
a pilot project and were lator rovised on the basis of the
feedback, 4 Scisnce Currioculun Jovelopment Centre was
established in Hevenber, 1971 at sbraka, and with it a
Permanent In=Service Training Centroe., 4 scicnco kit 4o go
with the bozke was foveluped at the Sc .once Curriculun

Developuent Cuntre, Sclenco was uade coipulscry in all



Grade II teachors training: colleges to preduce teachesrs for

the nrogranme.

4 najor curriculus: innovaticn with wide coverase is the
Prinary Bducation Inprovenent progranas (PEIP). This project
which ataxrtel in 1970 wro co-opriincted by the Institute of
Education, i.B.U,, Zaris, It was sponsored by UNESCO/UNICEF
and implemontod in primery schosle in the northern states,
The Priuary Scicence ¥royrarme is part of this project to
ioprove tho quelity of Prionry educaticn in the then six

northern states of Nigeria {Svc ¥olawole, 1980),

In 197}, the writers of the UTHTY naterials in scisnce
Qacided to adopt o Yprocese approach™ to the teaching of
geience in prinary schocle. This doeision followed tho NERC
roconuendatione of provecss aprroach tenching (WERC, 1971).
The YEIF sciwnce concontratod on invelving the childron and
the teachers in activities vhich provided cpportunitics to_
practise process~type skillis such as ohscrvation,
clasaification, neasuring, tec. They wrote out pupilst texts
and Teachers Guide, Accoupanying Yrinary Scicnce One was a
science kit of sinple cquiprent which was supplied by UNESCO/
UNICEF (Sc¢ Primery Science One 1972), Hophasis on equipnont
hae deliberately been on local, caeily asvailable uaterials
like buttons, cupty tins and jars, antchboxes;, ete. The
materiales were tricd out in 66 zilut schools and toachers

and the pobile teacher trainers providel the Institute with

feecdback. Conscquently, sone of the naterials were ro-written.
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Phe pilet phase lggteld fron 1571 - 1974 end the expansion

phase frou 1974 - 1978,

In reeponse to WAEC's request in L2968 that STAN should
develop syllabuses for Diclepy, Chomistry and Phyelcs suitable
for the upper claseses of the secondary schools STAN set up
Cupriculun Dovolepuient Cornilttees to ptudy the neterials
available worll=widae and to cone up with recommended syllabuses

for “he ccuntry.

In 1262, the Conparative Sducaticn Study and Adaptation
Centre (C38AC) wam establishul at the University of Laros,
with o grant fron the Ford Poundaticn, Ite functicn is to
introduce chanyre and innovation‘into the efucational rystenm
through curriculun developnent and ronewal. BSince its
incention, the centre has concentrated -nm curriculunm
developnent for secondary schools. Whey have adopted the
STAN syllahbus for o Project - tho Nigorimn Secondary Schools

Science Project (HSS5K).

The project, which started in 1970 has 3icloygy, Chenistry
and irhysics versiong. Por cach version there zre "gtudents
Text' and "Tcacher's Guide", Tha students toxt serves z2e a
laoboratory ook and provides liscussion of the sclence that
tho oxrorivoats reveal. Oftoen the atudent is led through
this discussion Ly suitable gquoegtions desipnocd arcund the
cxperizents., Ly vroviling nany stulent activitics, the books

gerve a major purposce of a science course, nanely experimentation
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throurk peracnal involvenens of the learners. It is hoped
that the lncreascd student participation will result in a

glinificant chango of attitude andl feoling towards scionco,
and will proucte curdsaelity anl the ~cequieition of $echnical

skilie (sec Nig@rian 3gcondary Schools Sclence Froject, 1970).

The writers of the vrajocts have tried in thelr work tu
pticuiate the child to atudy aeg cuch selenee as possible in
hias locality, =t hone, in the farm and in the playing fields,
BExanples have thorefore beun drovm largely fron the Nigerlan
environnent, 'They have suggesteld thoe use of inoxpoﬂsive,

. easily avallable ingprovised apnarxatus for noegt of the
experinents, Tt is hoyel that the child will from this

relate the goicnce learnt in achesl to his/hor overyday life.
This project hos uscd the sane ayllabus (drawe up by STAN for
tho ugper olasscs «f the secondary schools) as the STAN hiology
progrannc, The S838. Iinlogsy should therefore have a lot in
common with the 3T4N Liclogy vrogranne., The STAN biclogy alsc

enphagizes tho use «f the Nigcerian environaent, and so on.

Ths N8S8By wont throwsh sovoeral critique conferencee and
field testin: in sxler 4o oLdain feodback and assessnent of the
naterialsg, Approprinte in~ssrvice coursce on the project had
token plece in order to acqraint the Scachars with the

chjeetives of The projcet,

The STAN Curriculun Davel »mient Compittces, in thoir
atteipd $o roviow tho WABC syliabuses for the uuper clagses

nf the Sceondary sehocls ag reguested by WABC in 1968, faelt



thoere was nceel t» have s Yalanced natlionally uniforn secicnee
back round in the juniox forms if thoir offorte were to he
meanin~ful., ‘“They therefore deciled to draw up o basic science
course for the firet two yeors of tho secondaxy schovl. Work
on the separate soeience diseiplines of Physice, Chonistry and
Biclogy™ wes follewed by jodnt scssions of representatives fron
the threce coumdttocs to neko en attonpt at intogration of

those diseiplines™ (Qycwolo, 1971). This is what rosulted in

the Nigerian Integrated Sedence ¥Prajeet (NISY).

By 1972, the ¥ISy nmatetrlais, consisting of Dupllet
Textbocvke and PTeacherts Guides wers published and intreduced
into tha schools without pllot-tosting. Like the »EIP, the
NISY fellowed tho MEURC .uidclines of Process Approach teaching.
The essence of the progreine, accordiny: to the writers 1s to
taach studonts what science is and hoew a sclentist works, This
ifmplies developing in the students o gerdioes of "skills" the
pcientiet requires to carry sut his work -~ like observing,
roporting, acourntely whot is observed, orcenizing inforpation

acquirod, etc,

With the introduction of the new 6-3=3%-4 system in the
Nigorian liztisnsl Pelicy on Blueation, thore waslurgenx neod
to reviec the noterials 4o eater for the threa yearsa of the
Junior Bvcondary School {J.5.3.). i coroe-curriculun for
Intepratod Beience ~t the Junior Secon’ary Schocl developed
by the Foderal Ministey of Zducation with the assistance of a

group of Figerian Scicnce Edveators has formed the basis of
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this revision, %o cnsurc continuity with work done at the
Junior Secondary School; btenns of sxperienced teachers ond
educationalists Jdravn fron the membors of STAN have written
relevant syllrbuscs nnd texbthooks in the separate seclentifie
dipciplines of Liclogy, thysles and Chemistry for the Senior

Secondaxy school.

The wreiterg of the STAN blology text have trield to
produce a courss which is nodern and relevant to the Nigerdan
student. T achieve this, they have includod some new topics
which will nct be found in traditional biclogy textbooks. In
accordance with our Green Hevolution Schewre and now "Back to
the land", spccial enphasis le placed on the inportance of
agriculture to the Nigarian society. To bring the study of
blology necarer houne and to be meaningful, cxarples have been
choéen in the LYook to illustrate the Nigerian and African
envircnnent ratihcr than rely on Buropean exanples which the
students are not faniliar with, 4189, a chapter on seience
and supcrstition cxanines local superstitions and provides
scientific explanations, T¢ enhance a smooth transition fronm
the junioxr sccondary to the senior secondory science, there
ig gouo overlap of content with the STAN integrated sclence

course (lwann, 198%).

The ol of thoe BTAT Rioslogpy text is $o present biology
noct as 2 body of scientific facets relatold to living things,
but as a continuin;: rctivity in which man tries to find

solutions to his never—onlding problems. The book therefore
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includes vxporinental reoulis ant describes the prooedurcs
adopted by research biologists in crriving ot their findings.
It is hoped that by the ené uf the course, the students will
not only have a substantial understanding of tislogy, but would
have leveloped o rehuino appreciztion of the inter-related
nature of livins things 2 well as a readiness to solve

- provlens through application of the Intellect, (See BTAN
Biology, 1983).

2.4 EVALULATTION SWUDIHS

Innovations have teken lor.e suus of publie aﬁd private
funds. Lceal, Federal end Internntional bhodies that are
financlny; thesce offorts have becone increasingly interested in
the evidonce cuncoerning the returnc on their investmonts
(Lindvall & Cox, 1¥7C). In ozadditicn, with the rapid changos
in curriculw: naterisls thoere hne cone o need for thorough
ovaluaticvn to Jotermine whethor o progranne is achlieving the
okjectives for sthich it was designed. Therefore, evaluation
inereasingly becane an intesral part of any curriculium
developnent process, Unfortunstely, however, as Herron (1971)

noted, independent evaluative efforts have lagged hehind
widespread adoptisn of the caterisls. For exaople, o detailed
ovaluation of the WISY was carriel out by Jerode (1982) only
after 2 decade of introdaction of the materials in the schools,
The tagk analysis of the STLAK biclogy has been undertaken

partly for these reasons. L lot of time, energy and reacurces
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have been put in to produce this new prograune, This study
attenpts to find out 1f thoe notericls mateh the stated goals

of the progrzmne wrlters.

2edtel Foras of Curricuiunr kvaluction

Curricuium evaluation can tnke two nzin forns according
tc Seriveon (1567). The first is tho gethering of data while
a prograina is Doelng developel., This 1s the kind of evaluation
which ;uides and nids the development process and ie terned
formative evaluaticn. The tapk of formative evaluation is to
provide the currdculun workor with g neans of identifying
what he is doing s¢ that this can Lu coopared with vwhat he
intended to dc andl bo provide & basis for improveunent. On the
other hand, when an evaluational prooedure is uesed to nske
some type of suwuzary judgenment ur asscssment on the dverall.
worth or value of the finished product, it is termed sunmative

evaluation,

The STAN Ticlogy programme 31d not so throush o
formative evaluatlon procoss. The type of evaluation reported
in this study is lersely swaintlve in nature as it ig not
likely thoat ony codifiecation wiil be nade to the text s a
result of this evaluaticn, However, findin:s in this study

will hedp muide the wrlters In subeoounent revision exercisos.

Hitherto, evaruation studice have linited thomselver to

tho traditioncl evaluation methol (eallel the "elassical® or
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nAgricultural-listany' poradisn) which usce a hypothetico —
deductivo nothslolocy Jlerived frem tho experinental and mental-
testing traditions in psycheclocy (Suu yarletd, 1972). The

nost comnon fors. in this tradition is proeeented as an
asgeasnient of the effectiveness of an innovation by exanining
whether ar not it has roachod required standards on

pro-spoecified criterin,

In recent tines, new forms of evaluation have been
developed, Bvalusation studies have noved away fron the
traditional type to tho wothod that relates to social
anthropology, psychiatry anl participant observation research
in Suoilology (Jackeun, 1968). Thie constitutes 2 second and
contrastin: parndii i of ovaluntion called the socigl-
anthropclogy paradigm. Tho term "illuminetive evaluation®
has been used (¥Yarlett & Hanilton, 1976) to reprosent this
new modol of ovaluation., IZluwinstive evaluetion takes account
of the wider contexts in which educational programmes function.
Its primary cconcern is with description and interpretation
rathor than ncasurensnt and prediction., The ains of
1lluningtive evaluation zs cutlined Ly ite chlef exponents
Hamilton (1976), Parlett and Honilten (1967) and Tawney (1976)
ara: |

(2} %o study how the inpovatory programnc oporates;

(L) 4o stuly aow it is influenced by the various

gechool situstions in which it ls npplied;



(¢) f£find out what those dircctly concerned regard
an ite ndvanteccs and disglivantoges;
(1) f£inl out hov studonts' intollectual tasks and

acadenic experiences are uost affected,

It cics to discover and docw.ent what it is like to be
participatin: in the scheie, whether as teacher or pupil; and
in addition, to Jigcern and ddiscuss the innovation's most
significant featurcvs, recurrin: conconittants and critical
processes, It sceke to adldrocs and illuninate ~ conplex array

of questicns,

T3 illuiinate and find out snswers to some of these issues,
writers of programnes hove inlicated the need for ovaluation
studies of the yrograiiics they have levelopod., This need is
even pore urgent fur pro raiivs that 2id not go through a
pilot-testing stage. For oxauple, this was oxpressed by the
writers of tho NISi (Sce uesiyale, 1575). Morcover, as Bloom
(1766) points cut, "Uew curricula zrc not acts of faith -
they represent new hypotheses which should be enpiriecally
tosted Boforce thoy becone an accerted part of the educational

Prograliie,

In respyonsc to this call, ~ ruaber of evaluation studies
have been corricd cut in differont parts of the world.
Alexandor {1374) carried out an evaluation of the Huffield

Secondary Seience yYroject (Scc Scetion 2.3.2 ve. 39-40).
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This was avithcer = forpative nor swmative avaluntion, The
aine of this osvaluction were to investipote three aspects of

the offccts of the use f thu vroject nnterials:

(n) the eonecpt of sifnificance i.e. ohanpes in
the popularity of wcionce

(t) +the emphaeis on pupil lnvolvement i.u, changes
in thoe degreo of pupil participation and in
Yenchin:. style, and

(¢) the poseihility cf change in attitude to scionce

on the part of pupils,.

To find cut the answera o thosu issucs the evaluation
strate;y couprised:

(1) » questionnaire to agoertain whether there were
any uscful aspocts which the toachers themselves
could notice and which gocned likely to give
evlidence of the inpact of the secondary science

paterials,
(2) The IFEW Pupil Opinion 7olls Scionce No. 104
with pupilse after once yeer of workin,: with the

gclence materials,

() Bruphasis on pupil involvenent was cxplored by

the use f an ousorvaisisn schodulo,

arong her findings, tho ovalustor comcludes that, after

one year of uace zf the Fuffield 3Jecondary Scienco materiale,



56

the teachorg! intsrest in the sccondary scionce naterials
had boon malndnined, Pho pupilat atiitudes townrds thelr
toachers had iuproved and the teachers! ptyle of teaching had

beon nadifioed,

Earlcn {1975} carried ocut an evaluation of Science
5 ~ 13, The role of the ovelustion was to aseist in the
production of the units and c¢thor YHooks., Its role can be
degeribed ag e¢sscntially "fornative" or Yon-going', so fron
the vory becinnin: the evaluation was an intogral part of the
projectts devolopuent. This was intonded to luprove trial
versions boforc final publication. The purpoas of the
gvaluation wes o find ocut "how well the materiala help
teachers to provide intended learning sxporiencee and interact
with tho children ccesrding to tho urojeetts Intentions®,
The ovalustion naterlals consisted of Toeachers! questionnaires
and pupila' tests, Toeachurs taking part in the trial wore

asked to conplete 3 forns:

Form A - nalinly blank popor on which teachera
. wore invitoed to write an accorunt of
rolevant activities 3f tho children

during the trial periand,



Fors B3 - a questicnneire, nostly pre-coded,
aBkin: fox inforuoaticn aliout the class
and schoul, relovent viosrephical data
about the teachor, and opinione of the

book "With Cbjectives in Mindv,

Foru ¢,D,;8, or F -~ gquustionnaince, nostly pro-coded
but with provision for free roesponses as
woll, asking for informatiomn, opinicons
and ou.iestiong alout the unit. (One
of thase forma waeg comploted according

to vhich unit wzg being triod Ly the teachor).

Information about intercctions in the clagsroon was recorded

after infornal observations furin: visits by tean nembers,

Tupilag! tosts tosk the fom. of o file nediun, The test
1teus worc writton to dotect the warious kinds of behaviour
describoed in the obicctiver. The filn was "used to prosont
a probilen the golution of which cells, for instance; for
ability to identify and wanipuleto variables, in a way which

is clearer than a verbal description of the problem”.

The rogults played o ugoful part In confirming that the
genoral approach of the naterial was effective in promoting
achievenunt of its stated objectives and tho duvolopﬁent of
toste also had side benefites for the production of units,
The results also indlecated that it uny Lo useful to produce

materials for nre-school children to serve as a good
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introduction of wint thoe children would neet in the prinary

achool.

Brown {1978) evaluatod the PEIP eelence. The purposé
of tho stuly was to evaluante the atdainment of the Bcien;e
objoctives in torma of tho childronts ability t¢ practiee
process ckille, It alge attenmpied to deasure childron's
intercet, sctive poarticipation and understanding of the lessons,
a8 well a8 the availability of rmaterials and case of

preoparin: and teachin,: the levgesong f2r the teachers.

Data was collocted Ly ucans of teachor opinionnaires and a

childronts tost 5 weasurce the attainuent of procees skille.

The regults showwsdl that teachoers who conpleted the
opinfonnoires rated the nrosracme as successful in termse of
all the messured criterin, The ctudy revaaled that scme
teachore wore not tcgeohinse sclencw because of lack of science
competoncy and a shortoge of seience nntorials, Nesults on the
process teet indicated that the children in PEVY schools
poxrformed boetter than thoir counterparts in non-IEI¥ schoola
after one year of prioasry sachool, bnt not afteor two yoars. It
wag also notel that ;irls in PEIP schools seencd to have
profited wore than the boys irn tercs of an inproved ability to

practise process pkilla.

Jepgede (1»81) carrisd out an evaluation study of the

NISi'. The study foecused on the achieveuent of the Project



53

objectives as cxpreesed Ly the teachoras involved and
deternined by the perfoxiance in, and attitude towards
Inte;rated ascience 1y the gtudonts, To ;ather datz, a nanber
of ingtrunmcnts wore used viz: Intepsrated Science Teachers
Gueationnrires, the Wiserian Inte rateld Sciunce Project
ldesogsnont Teet (NISSLT), the Higexian Intcerratod Scionce
Project sttitudo Scale Test (NISPAST), Readability Tests and

Anscdotal Roportp.

The reosulis sugrustedl that the Integratosd Science
toachers nre act favourabhly dieposed tuvwards the project due
to lack of appropriato traiping, It wae also found that the
cognltive objeetives achiceved are below cxpectations, but the
majority of the rtudents have developod positive attitudes
towards scicnco through the RISy, 4L significantly nepative
association botwoen attitulie to science and achlievenant in
integratod sciencs was however found. The results alsc showed
that the najority of the students found the NISY booke very
gifficult to understand anldl the readability indices of the

bocks indicatel that they are far tno advanced faor the

gtudents for whoz they are uscant,

The progent study is in port an cvaluation study to aee
if infoet thoe new STAN Iiolopy, particularly the tasks included
for the stulontz, is appropricte for tho level i1 kas bocn

writton.
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2.5 CONIENT ANALYTICLAL STVIIES

L powerful an) yot cconwicieal approeach o curriculun
evaluation is conbont anclyels, 'While analysis of tho
content of curricwlun wetorials does net provido dircct data
on student ~rowth, it Jdoos snnble the rosearcher to apcertain
the relationship bLotween the nctual ninterinls and the stated
goals of the curricunlum developors and others (Tamir &
Lugetta, 1981). Hateriale %0 be analyecd in this kind of
study could be textual natariels, laboratory handbooks or
Fuldes or course handbooska. Tho Stosk aonalysie study of the
STAN biclosy text roeporteld In thisg write-up i1s o content

analytical study.

To use contont analysis to find osut the relationship
between the actual nmatoeriale anld the stated goals, of the
curriculum; severnl studies have Teun carriod out, They have
triad to debermine the oxtent to which tho objectives are
incorporated in the actual structure of the toxtual naterials.

This is one of the objectives of the prosent study,

Heorron (1971) exanincd textunl naterials of three of the
new science courses -~ the CHEMI gtudy, 1'SSC Phyaics and BSCS
Dlus version., Laboratory oxorcises of the threc courscs ware
exapined according to taelr cuntent and thelr stated purpose.
The purposo of this exercise wns tc doitermine the extont to

which the course zuatericls aroe inguiry-bagoed.



Cf the 41 roiular latoratory oxcrcises in the CHEM study,
24 or grenter than 508 a2 yuvared t5 be of the illustrative -
denonstrative type, 6 of the opon=ended problen - solving
variety and only 11, cx rTouchly 25% arc "discovery" exorcises.
Of the 52 'SSC laboratory activitioce classifiecd on a 4-point
scale of " penness", 30 or nearly 30% were judged to be at
zcro level i.c. nctivities in which prchblenm area, nmethods of
solution and "“correct" intcerpretations are sivon, 1l were
Judied to be at tho first level, 2 at the second leovel, and
nonc at the thirld lovcl, This icant therec were no activities
in which tho protlec as well e answer and nethod are left
open i.0. real inguiry activitics. Classification of the
BSCS bluu versiocn on the 4= uint seale showed 45 of the 62
laborat-ory cctivitics ars at the zers level, 13 are at level

l, 4 at level 2, ~nl none =t levael 3,

2.6 TASK ANALYTICAL STUDIES

More spoecifically relatel to the study in this report
arc atteupts 2t analysin; the laboratory activities to
deternine the tnske ond skill levels required of students in
a programe. To o this, soume have used direct observation
nothod while others have used n task analysis technique,
For exanple, Tanmir (13577) carried cut a study describins what
is actually hoppenin: in the laboratories in terms of students
oniasenent in inquiry., The purposc o the study was to find

out by direct olLscrvation, what kind of experiences high
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gchool biclupy iasboretorics offcer at Alfferent grade levels,
and to what extent the laboratory czorclsess arc lnguiry-

orientod?

The findings showel that inepite of the growins awarencss
regarding the importance of the invostirative laboratory, the
laborgtorics obLsexrvold in this situly exenplified the traditional
approach in which evoery neapure is taken to ensure suooth and
gafe completion of thoe task by »roviding detalled instructions,
by elicinating: any difficusty, and by guarding the students
acgaingt any "wistakeas" thot nay lead thon to obitain unpredicted
rosults, |

2.6,1 Tesk innlypig

The technique called Task Analysis is an ouwtgrowth of
Gasne's analyeis of learning types. Gagne desoribed learning
hierarchios as patterns of learning tasks that lead up to a
torninal skill: cach subordinctc sask would Le a pro-reguisite
for the task above it, andi would nediate transfer for that task,
He recogniged the fact thot instructicnal chlectives at the
concept, ruale, anld problom~gelvin: levoles depond upon the
attainnoent of sub-Lohaviours ondi thoen the integration of these,
He deviacrd o nethoed by vhich complex nbjectives can be analysed,
for inetructional purpunen, = nethod thaot ceonsists of asking:

Mhat cust the stulent ho able to do in ordor to mcet the
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toerninal objective? A task analyﬁis.helps the teacher identify
the range of chaices open for the pequenciny of instruction. It
doeg not howover dopict the scquoncs in which the student nust
uge thoe pre-requisite skille in order to Laster tho terminel
ohjective. Gagne suggceeted that this hierarchy refors to
intellcctual skilla 1.,e. intellectual skills are acquired
hiorarchically and spoecifically excludeld verbalized knowledge

frou his hierarchy postulate,

2.6.2 Vhot is & task?

The Webster's Third New International Dictionary defines
a task 2B o apecific ploce or amcunt of work assigned by
another and ofton requireld cr oxpected to be finlghed within
a certain tine, In acconmplishing the task one night onpage in

one or more activities,

Tasks are cnbeddad in cctivities scheduled foxr students
at the end vr in the niddle of the toxt of a chapter., In the
cass of the 3747 Liolosy the setlvitics are found at the end
of thce chapter as uventioned in section 1.1 Dajp 8, To
determiine whether the richt tyne of activitics are eelected
to enhance the teachim: roala, evaluation studics have moved
on to analysce the ¥asks and akill leovels of the tasks by a
teochnique of tnek znalyasis. The chjectives of these studies
are sinilar to that of Horron (1971) but with o different

nethodologsy.



Y-loye (3576, 1977) evaluatod the African Prinary

Sciencu Iro rocme (AUSY) in orler tos

(1) Hulp to idertify and Acecribe in appropriate
lansunge, the curriculun doveloper's assunptions
with respeet to antecoiuvnte end intonts with

rogpoct to transactions ~and outcones,

(2) Dosign and usc = varicty of techniquos and
instruscnts to eollect dnta with rospeoct to
the volidlity of thesc zssunptions and the
ronlization of the intente., The task of
evaluation in this latter respcect, however,
vent Leoyond nerely choecking whether intents were
realizoel or not, to identifying unintended

wtcouue,.

(3) Analysc thu data collccted and supply summary
inforuantion to thu curriculum developers,
orsanizeore, cte., tc help in the process of

Jecision-ucking.

The eveluation strotesy couprisel task analyses to
deteruine thoe concepts which the units set out to teach,
realability detornination of the nuatorials and sumnmative
avaluation of itemes rererding: the outcone on childron and

teachors,



T¢ kpow whothor the ¢bjoectives of the'progranme have
been realized, units of tho LVSy worce anolysed Ly Jalogun
(1971) and a lesscn by liswe {1368B), This %ask analysis was
to onalile then identify the instructional objectives of the
various conpcncnte (gub-units) of the units, the concoepts they
seaek to teach, the nethodes nand teaching-lecrming strategies
to e uweeld in acguiring the conespts., In this particular
context, lowe proposed the following oloments as tho basise
of the task annlysis: concepta; expericental operations,
cheservations; and lc.tical ~perations; apart froo the
identification and apocification of the inetructional obiective(s)
for wach topic/lesson, Further, liowe provided not only an
explanation of the aluve catepories, but also how the task
analyeis night be dune-~usin: then (sce Dalogun, 1971, pE.

iv = v),

This analyeis, accurdin. ¢ licloguan (1971) in his
'prefacoet {moe po i) was offered not as a finished product,
but rether as a tenieive effcrd. 4Ls he rightly pointed out,
gorebody olec¢ night have done it ddifferently, and that is
what Tamir & Lunotta (1478} have dona. The prosent study,
although a Tasgk Analysis, is also different from what Dalogun
and Rowe did., It has usel the laboratory Structure and Task

fnalyeie Inventory duveloped by Taulr & Luretta {1378).

Tanir & Lunctta (1978} attempted to fullow and rofine the

kind ¢f analysis <f laboratory wsnuals perforncd by Herron.
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They prepossd what thoy considered to be o nore refined

schone for csnalyoing: loboratory investivsatione and analysed

the 3rd odition of the D8G5 yellow versilon zccording: to the
proposed scheme., In tryin. t- unteh leborotory nctivitics

with toaching cals, lunctta o Toulr (1%73) cauc up with g
slightly different Lut sinilar instrunont with which they
carricd cut an analysis of two comnon laboratory investigations
in Project hysics (Bxperinent 12) and 3SCS Yellow vorsion

(Inquiry 7 - 1 ).

Other studies with ginilar objectlives are those by Lunetta

& Tamir {1980) in which they reviowed some of the zcale for
the laboratory in conteuncrary scicence teaching and reportad
a study that anaiyzed and conpared laboratury scetivitices in
thoe 3rd cditicn of thoe PS8C Lhysics Laboratory Gulde and
Projoect Thysles course Handbook.

Algo Tamin & Lunctta {1981) reviewsd and compared the results
of content analysis studiiass o% Laboratory Handbooks of
gelected high schocl seience curricula, Very closoly related
to the study in this woport is on attempt by Fuhrnan, Lunctta
and Novick {1982) to find out if Sccondary School Laboratory
Toxte roflect thoe ;mala of the "aow" seicnce currieula. To
do this they arpeslysed Tsboratory aandlooks of contenporary
chenistry curricula in ternze of thue Inguiry and problem-—

solvins bchaviours cexpecsed of ptuden* 3. The study in this
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report has been concernod with the supgestions for practical
work at the end of cach chapter of the STAN biclogy text since
thorc is no scparatc laboratory handbook, A very closely
rclated study to the rresont cne is that by Okebukola (1983).
He carried out a comparative task annlytical study of the cld
and revised versions of the Higerian Inteprated Science Projoct
of STAN. The study desceribol and compared tho structurce and
8kill levels of tho tnske in the activities of the o0ld and
reviscdl cditions of the NISy. It particularly focused on
asacssin;: the oxtent to whisrh the activitics students engage
in, in integrated scicnec classos are pointedly enriching
towards the acquisition of science procecse skills., The study
here io concerne? with the biolory progravnme develeped by STAN
and it is assuncd to ho o continuation of work done in the
NIS?. An alalysie sinilar tc the YISy one is relovant to find
out if thc saus objectives and philcsophy is carried through

as stated Ly the writers of the two prograunes.

whilc the objcctives of the studies cited so far are
similar, the differont researchors have enployed different

nethodologics,

while Herron (1771) exaninod toextual naterials and
classified the laboratory activitice on 2 four-point scale of
"opennes" other rescarchors thousht of a2 nore rofined achene,

Tanir (1977) trield to find out by Circe- observation, what kinds
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of éxpcriences the lahoratorics offer in torme of providing
studentc the opportunitiees to inguire about orxr discover
things for theuemolvesz., Whilo these did not provide any
detailed cheeklist fur o fainly objective anslysis, Tanir and

Lunetta (1578) cniw cut with an attenpt at such,

Tanuir & Lunetta (1978} developed a 16-iten instrunent
baeed on task analysis and ~ 4~lten inotrunent that neasures
the degroe of intepration of the laboratory work with other
components of tho course, The 16 task caterories include
the inguiry skillp and actual bohaviours required to porform
the prescriled laboratcry work, With these instrunments thoy
analysed all »f the 70 laboratory inquiries in the 3rd eodition
of the BSCS Yellow version. The vroposed study is sinilar to
this in that it is aleso an analysis of 2 blology toxt, Like
the DBC3 yollow version, the STAN bilology is designed to
integrate the laboratory work with tho text: therefore both
are included in the sane toxtbhook. Thu dlfference however,
ig that the prusent study propcses to use a later edition of
the ingtrunment with 24-itorp inestead of sixteen., Tanir &
Iunetta (1972) canv wp with 24 skills and behaviours culled
fronm the literature, which are related t5 the processes of
gciontific inguiry and problem solving. With thie instrunont
they carriod out ~r analysis of the extenv to which two
commonly usced laboratory investigations (Experinont 12 in

Project Physies and Injuiry -1 in tho BSCS Yellow version)
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call fur thepe stuldontes behaviours. Thoy alsn analysed the
two projects from the peint of view of thoir cxganisation,
The study at hand hag weold thia final form of the ILahoratory
Structure enl Task Analysie Inventory (LAL) to analyse the

practical eoxorecises in the STAN Lioclopy text.

Lunetta & Tauir (1980) reperied a study that analysed
and conpared laboratory activitics in Projset Thysiocs and I'SS8C
Laborztory Guidc, They identified 18 skills or behaviours
fron a variety of statements on the procosases of scieptific
Inquiry and upreblen-solving. 4 task anslysis instrunent was
then propared in tomis of the actual behaviours required to
perforn the nrescribed laboratory work, (Other itens wore
develeoped to identify the intesration of the laboratory work
with other conponents of the ccursc. The methodolosy is the
game with that of tho prescent study oxcept that hero, an
18-iten instruuent is ugsed. Taunir & Lunctta (1981) reported
a study in which they reviewed and compared the rosults of
contont anslysis studicvs of Laborntory handbooks of selected
high school science currioculs using the LAI. The scilence
curricula revicwel are:

{1} ©8CS Yellow version

(2) ©88C rhysics

(3) Project Lhysios

(4) Mpodern Chosoistry

(5) CEBM stwly - Cotton ot al (1573)

O'Connor ot 21 {1373)

varry ot al (1%75)
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(6) Interdisciplinary Approaches te Chenistry.

The analysis involved all the laboratory oxercises inecluded

in the handbooks of the curricuis cited above, Tagk categorics
were Qivided intu 6 gectione of inquiry bLehaviours. In the
proesent study thoey axe Advidod into 4 sub-sectione. The final
forn cf the LAI which thu prresont stuly has cmployod, has only
bhoen previously usoed with the five chenistry curricula. Tha
physice anil Liology curriculs worc analyzoed using earlier

vorsione of the instrunent.

L_cloaely rolated atudy Ly Fuhroan, Iunetts & Novick (1982)
anclyeed lalLorotory hendbooks of contonporary chenistry curricula
using the LAI, The chenistry curriculs analysod ares

(1) CHuY study oditions - Cotton et al

| | Q*Connor ot al
Paryy ot al.
(2) Modorn Choudstry |

(2) Interdisciplinary Lyproaches to Chemistry,

The laboratory oxercisen wepe coxanined ¢ determine thoir
orizanisation andl tho specific izesks required of students, In
the analysis of orpanisation, they sttenpted to determince how
the laboratory work wos inte rated with other parts of the
chenietry coursc. 8pocial analyses c¢f 12 laboroatory
investigations in each of the 5 curricula involving comnon

chcuistyy tonics wore aleo perfornsd,
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The proscnt study intends o o¥anine all the suggestions
for practical wark at the end of osnaehh chapter of the STAN biology
text using tho LAT and to cuxnnino the lahoratory activity/

vractical work orvanisgatlon.

4 study moro clesely relatod to the one in this report
is the one by Ckebukola (1%83) on the WISP., The LAI was used
for dats gathoxing in both the HISY ptudy and the present

gtudy.

In tho first soction ¢f the instrucent, oxauining
laboratory activity crmanisation, sub-saction D was deleted
from the final version of LT ussl in both studies boucause
the behavivur neasured by this catugory was juligaed to be
inappropriate for loezal conlitions. In the aecond soction
analysing laborotory tesks, all 24 ecatogories wore not used in
the HWIZP study. Soue were nerged, leading to a £inal tetal of
20 cateporicz. On the other han®, the present study has used

all 24 caterorics as develosped by Tacir & Lunetta (1978).

In the stwlices cited so far, results of the analyses
have besn wixpresaed inpercentages., The itotal nuoberxr of tallies
for cach behnviour eatupgory was divided by the total nunbor of
activitics, This was thon uxrressed ag a percentage, Tho
prescat study Iintends to finl the percentages and 20 on o

conpare the proportions of the percentagos.
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2.6.3 Rosults ~f Task Anolyticnl Stuliocs

With racard e laboratory activity organisation, the
repults show that thoe 1805 yullow vorsion is dosigned to
intograte the laboratcry work with the toxt, Iaboratory
inquirica are sut to precede and are inteprated with the
text, thercby giving students opportunities to discover
nany thines through inguiry (Tacir & Iumctia, 1978). This
is howover not the crose with the WIS, Acenrding to
Okebukola (1¥8%) a good nunber of thoe activitics follow the
text in both vorsions. Thisg is in spite of the fact that
there are no separate laboretory hanlbocke., The curriocula
with soperate Inboratory handbocks not only reflect o low
lovel of "integration" witih tho text but give littlc assurance
that the laboratery nctivitivs will precede presentation of
the conooepts in the text (Tanir o Lunetta, 1961). On the whole
the narrative surpgests o division of tagks anong groups of
students facilitating nooling of resulis of the enbtire class,
but littic or no specific puidlance is slven reparding poet-
laboratory activitics, Most of the netivities in thae NISP,
it wes found; rcegyuire atudents 4o work individually,

independent «f others (Dkebukola, 1983).

Lesulte of thc taegk annlysis show that in mowt of the
laboratory inguires students acturlly carry out observations,
osasgurenonts and experinents, ote., Eowover, analysis of the
laboratory activities raveal that "In spito of the growing

awarencsg of the inportance of investipative inquiry for
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gcicnce studonte, the laloratory handbooks penerally
exenplify n rathor conventicnnl approach in vhich the
problens and the waye to porforn the investications are
provided rather oxplicitly by the text (Lunetta & Tanir,
1980), The analysie iaplies that students commonly work as
technicigna, follewins oxplicit inetructions and concentrating
on the develcopuent of lower level skills (Lunetts & Tamir,
19795 Tewir & Lunotta, 1981), Detalled guidancc is often
given to cliwinate Aifficulty and to guard against student
"igtakes" that may lead students to ohtain uwnanticipated
regults {(lunctto & Tanir, 1%80). Sinilary, activitics in
both veraions of tho FISY arc highly structured, providing
detailed step.by gtop instructions for students {Okebukcla,
1983).

In enaral, the laboratery guides woere found to be lacking
in instyuctions ond questions that wigsht sticulate such inguiry
activity &s the foromlation of hypothoses, the définition of
problens, and the degign of experinents. The conscneus of
the iavestigators is that the 1aboratory hanﬂbooks of
contenporary curriculs 4¢ not ﬁrovide gtudente with extended
opportunitios to investigate and to inguire, consistent with
goales of communicating the nethoed and spirit of selentific
inguiry that hovoe Leon espoused Dby sciunce educators and by

curriculu. Jevelopers., (Temir & Iuuetta, 1981).



In sumsnary, the anslysvs of laboratory handbooks and

toxtunl caterislg of the now curricula rovicwed have

identified siuilar leficienclos in the uaterinle. They

have therefore reeoncendoeld that 1f these deficiencies are

corrceted, the full potentinl of the laboratory oxperiences

will be realized with thesc prosrerren. In poneral they found

that:

(1)

(2)

(3)

{(4)

()

Students In not identify and forrwmlate problenma

or hyvotheecs,

Stuconte havo relatively fow opportunities to

deol n vayes -1l nwans fov the conduct of investigations

or work according tc their own design.

stulenta sre not cncournel pufficiontly to discuss
linmitations ond asswiptions underlying thelr

experinents,

Stuicento are ganorally net encourared to share their
efforts in laboratory activitics whoere that mipht

be appropriate.

Bxplicit provisicns do not exist for posi<laboratory
discussions - uvnaurce consolidafion of findingce

ané their veanings, Unless the laboratory

-iastructions explicitly encourajse such discussions

for the proceseing of peneralivations and

alterantive exnlanationes, some 5f the patential
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valuce of incviry-crientod laboratory work nay bo
lost (Tauir & Lunctte, 1578, Lunstta & Tanir,

1980),

The present study shall attenpt to find out if all these
stand true with the STAN Biolosy.,
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CHAVTEL TERER

3.0 PROCEDURR

3.1 THE INSTUUMBNT

The instrunent used for the study was a nodified fowm of
the Laboratory structure and Task Analysis Inventory (LAI)
(Se¢ Appendix 1 Yage 193) developed by Taenir &% Lunctta (3978).
The Ll was found moet appropriate for this study because the ain
of the study waes to analyse the tasks students arv oxpected to.be
engaged in during the practical work phasue of the new STAN
Biology progranns and the LAT was specificelly designed to
facilitate such an analysis (sce Technical keport 14, 1978). The
LAT yields a quantitative picture of the kinds of activities
required of a student in perforoing lahcratory investigations,
The LAT reached its present forn in work reported in Fuhrnan
(1978). The LAI has two priuary eectione. The firet cxaninen
Laboratory fctivity Organisation and consists of 14 categories

in the following 4 sub-scctions:

L.  Structure(High-Low, Inductive, deductive)

B. Relation to text (preccdes, follows, integrated).

C. GCooperation mode (coimon tagk-pool results,
different tasks-pool results, post-lab discuesion
required).

D. Sinulations ("dary" lal, sinulated ta~¥, gathering
deta fron secondary scurces such as filue,

intoractive sicmlation, c.g. with a conputer).



7

Sub-sectlion D above was Geleted from the final forxm of LAIL
used bocause the DLehaviour memssured by this category wase
considerod inappropriate for the Nigorian situation and
particularly for the ot jectives of the study. The ascond -
nejor sectlion analyses Laboratory Taske and oconsista of 24

categorios in 4 sub-sections:

1.  Planning and Design (formulates gquesticns, predicte
resulte, formulates hypothosee, designe oheervations,

desipgns experimonts).

2. Perforuance (ecarries out qualitative obsorvatious,
carriea sut quantitative cbservatlions, manipulates
avparatus, rocords rcesults, porforms calculations,
solects experinental tochnigues, works according

to self-design},

3., Analysis (transforms results intu standard forms,
deterninue quallitative relationshipe, detormines
gquantitative relationshipe, detormines azocuracy
of data, defines voriablos, linmitations and
aeaunptions, ¢energlizes, oxplaine relationshipe,

formulates new questions).

4e Lpplication (predicts on the basis of reeulte,
formlates hypothescs on the basis of ropults,

applice expoerlmontal techniques to new problena).
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PROJECT HATELRTIALS ANALYSED

The Sclence Tenchers hAssociation of Wigeria (8.T.A.N)

*Bilolopy textbook was analysed using the LiI. The biology

text has no laboratory handbook to po with 1t but has

susceptions for practical work at the end of each chaptor.

The book has a total of twonty-twe chopters, as followss

Chapter

1

Wwo @ o~ O W B W

.-.l-l-dd-.\-—t_ln—l..l_é
0 o =1 [+ WY N Y N - [ ]

"

Solence and Life

Claggification of Living things
Beolacy

Exchenge and use of materials
Natrition

Transportation

Lesplration and onersy relesse
Bzcretion

Beological inter-relationships
Eoergy and caterial flow |
Movenent and support in aninals
Regulation anl coordination
Heproducticn

Growth

Boredity and variation
Yopulatlon

Natural selection and evolution
Health and dlscasc

Coumunity hoalth
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Chapter

20 s Lgriculturo

21 : Population and consecrvation

22 ¢t Scionce and superstition

The assucption underlying this analysls is that the
suggoestions for practical work sre leboratory activities as

mentioned in 1.3.

3.3 CODING AND ANALYSIS

The analysis invelved 211 tho suigestions for practical
work included at the end of cach chaptor of the bilology ftext
nentione.. above. linch sugiestion was teken as ome inquiry
and coded usirny the LAI. TFor exanile Chapter 3 - Ecology has
(éj 1) 1i) ii1i); (B) i) ii); {e¢) 1) ii) i11) iv) v) and (Q),

naking o total of 11 lnguiries.

For the ILaboratory Organisation categories (subsectlons
4 throush C), one check was placced in each category according
to the classgification of activities. For the Laboratory Tasks
Categories (subseoticns 1 - 4), & check wza placed in the
appropriato Lehavioural catugory if the inetruction to tho
students called for 1% at least once., If a statenont called
for noroe than one activity, nore than onc check was made, PFor
exanple in Chapter 3, inguiry b) i) reguirecs the stuldents to
carry out quantitative obsorvation cr measurement, manipulate

apparatug, rocord raesulis, an? perforn numeric caleculatione.
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Lecordingly, o total of & checlis were placed for that

activity. To establish eoding roliability, two independent
coders who reached 80% asreenent using the LAT adjudeed the
ticks to he coroect. DBach tasik, not sach statement, in the
"gugpestione for practical work" was coded; = group of statconents
nay be interpreted as one task, The total nunber of talliles

in sach chapter, anl for the wholae hook, was dlvided by the

total nunber of activitics and oxpressed as a percentage.

The tasks expocted to bo carried out by students were

broadly clessified am:
1)  thosc requiring low levol skille and

2}  those requiring higher order ekills,

This classlfication is derxrived froem Iloomt's Taxonony of
Educational Objectives which classifies objcectives in the
cognitive Domain into elx well-dofined levels of learning

which increase in difficulty and eonplexity,

3.4 WHAT ARE LOW LEVEL SKILLS?

According to Blouum (1956), knowledye of apecifics
which nay involve recall of spocific and 1lsclable bits of
infornation, identification or recopgnition of facts, thoories,
ete., repregent the lowest level of learning. The requirement
i the ability to brine to wind the appropriate information.
The noxt level in this taxoroony is conprehension which ie the

ability to grasp +he mesrning of phenovens, translate them,
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and to add uore informotion or material about them. At ikis
lovel thereo is some transfornntlon of the ordipinal material -
or information. Bxacples of this type of learning areo
explaining situetions, sumwmerlzing paesages, interpreting
nunbers or uaps anl ostivating future trends. Comprehonaion

represente tho lowest level of undereteanding:,

3.5 HIGHER OLDBEL SKILLS

The 2bility +0 wtilize learned naterlal or information
in new situations iz considored a higher order skill reolative
to reeall and undergtanding. This way involve tho application
of rulee, formulac, cte. Tt Day aleo involve using learned
naterial %5 solve certain problows, or to explain certaln
ovents or vhenonena. A hishor order than application ise
anglysis which is the ~bility t» separate ur breskdown the
material inte ite conponent partes for better underetanding or
approciation, Then cones synthoesie which is the ablility to
put poarts or conmenents or dateriale topoether to form 2 new
whcle, At this level, innovatiocn, inventions or creation
arising fron insight, ingenuity, ete. are made. Lastly, and
highest in coriplexity is eveluation which is concorned with
the abllity tc judpe the value of materials. Judpgement is
not just personzl oninion but cne that is Lased on clearly

dafined critceria,

In linc with this toxonowy, Fuhrmon et ol (1979) pave
a gradation of the activitice In their Task znalysis into:
{1) Lower urdoer activities, and

(2) Hichor erier cotivitioes.
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The activities in this study were broken down into the
component sub-sections of the task analysis instrument, and further
graded into Lower order activities and Higher order activities

followin; the Fuhrman et al (1978) gradation. (see Table 9 in Chap. 4).

3.6 DATA ANALYSIS PROCEDURE.

There are usually several statistical techniques available for
analysing any given set of data. The decision as to which type of
statistical treatment is nost appropriate for the study was taken
after considering the type of data collected and the kinds of questions

that were asked of the data.

The decision was to sum up the tallies for each organizational
category and express these in percentages or proportions of the total
nunber of practical activities. Sinple proportions were used for
comparison because the data do not come from independent samples,.
Notional conclusions were then arrived at intuitively. To establish
the sipgnificance of the differences between the proportions, the
F-test for analysis of variance was computed. This assumes that the
data give a normal distribution, This was the best that could be

done with the available data,

For the task categories, the bchaviours were clustered according
to the 4 sub-scotions of the instrument. The mean for each cluster
was calculated and = conparison of the neans was done. This was
further subjected to an F-tcst for the analysis of variance to give
an indication of the extont to which these means differe The aim of
the analyses is to conpare two sets of data to see if there is a
difference, The t-test is usuall, appropriate for this purpose.
However, thc t-tcst is nore appropriate to data concerning only 2
variables. Since the variables in the set of data to be analysed

herc are in sonc cases nore than 2, the F-test for the Analysis of

variance was considered nmorc suitable. I
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The ANOVA is a procedurs wvhich zakes 1t possible to conmpare

the offectes of the variables being studled, first independently
of the offcote of =11 othouxr verlablos, and second in ell
posgible cowbingticne with one another. It will tell if a
particular factox has an ¢ffiet ~nd if thie apparent c¢ffeot

is real. In this caso it will tell if the apparent

difforcncee botween the variables are reesl.

The data in Table 2 wore foud inte the conputer to give
the ANOVA with respect 32 the approsch »f the text, relation
to toxt and the ecoperntlveo ucde adopted in thse progranne.

The significance of the F-valu. was reald off fron a table of
P-valuces., The sane waeg done with date in Table 3 to conmpere
the difforent skill levele in the programme, With respect

o structurc of the practical activities in the programmet the
Binomlal %test was carrisd »ut to ascertain the sipnificance

of the differcnce between tho nuaber of activities that are
highly structursd and those thet core “open-ondeld". For this
caleulation, tho rauv figures in Table 1 for structure were
uged. The nnn-Whitney U-teet was usced o find the differancae

between High level and Low lovel activities,

Furthornore, o chi-squarc analysls was carried out to
teet the differcences Lotwoen the Lioloey progremme that i

thoe focus of this stuly, =nl its pr-decosssr, the NISP.
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CHAYTEL FOUL

4.0 LESULYS AND ANLLYSIS OF DATA

4.1 INTRODUCTION

This chapter containe the results obtained from the
research study. Thesa include findings on the Taboratory
aotivity/practical work orsganisation and analysis of the tasks
students are cxpoected to Le enrared in vhen ecarryinr ocut the
practical work in the new STAN Dlology text ae revealed by

entrica in tho twyo scctione of LAI.

Zach 2f thoe 11% practical excrceises in the Look may expsct
students to cerry osut severnl ectivitios or bcehaviours
(at least more then onc). Since those activities fall within
various subacotions, it fallows that the activitios arc neither
matually eoxclusive nor inlependent between subsceticns, It
appears, however, that the fumpetions are autuslly exclusivq,
even thoush their heling indepencunt is not likely. For exanple,
to carry out behavisur catoyory 2.6, that is "Work according
to own design", one is expaected % have perforned 1.4 "Deslgn
observation or weasurceliont procedure" oxr 1.5 "Design
experinsnt"., The mutual excluelvemess of the functione canmuct
be clearly established. However, they nay be assumed to ke
nutually exclugive puraly bt~ facilitate the analysis., Hence
any conparison of subsections would ce deone in terms of

functions or beohaviours rather than a.tivities.
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The pregentetion of the roaults has beon done to show
the orpanization and interzratiocn of the praoticel work in
the programme and the skill lovel of tasks regquirod of the
students by the practical actlivities. Furthormore, a
gradation of the skills roijuired in carrylng out the practical
activities was (one. Winally, a testing of the hypotheses

was 4one.
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Organisation and Integration of the Praotical Activities in the

TABLE 1

STAN Biology ._J.unm-ll

SBUGGESTIONS _FOR

PRACTTICAL _ WORK

ORGANTZATIONAYL ' CATRGCRIES
R A P T R .

o Je D b lsJe o Jafo Tro[ns Tr2 Tos T Ths b Jig Tre Too oo Jor Toz frowmn
L. STRUCPURE, No. of Praotical Activities %

7 7. h1ls b 18 |8 J6 2lolr]lels 2 113
1, Highedogres 6 =[5 (6 L (8|7 Ik Pl=|6[7]7]3 - |74 £5,5
2, Lowedsgres 1,84 Opea vfhlelaBl-hphlafa]-]2]- MEREX]
3+ Induotive apprcach | L (= |8 (8 [T (8|8 _milu__._ 2| 8 h 71613 2 o u..,..r|«
Ly Deauotive approach _w 13l ls|slasl|[|=]1 __I 1 = o 12 10,6
Be RELATION'TD _m_-.qi.. _m
1, Precedesa text = = e = e e e e e =] = = a] - - 0 0.0
2, Pollows text rhrfnfejrielefefu2l9|7[9]3 2 | 131 100
3, Integruted with text 1(11512|23|3V |« =] L] T}|S5]|1 - J2| 28,3
C. COOPSRAITVE VOIS,
1. Htudents wark on common task and

pool u.‘u._.—HﬁI¢ - w | m - - - - - - 1 - - - 2 1.8

2, &Students work in pairs o | lw el e olwe|e| ] «a|] 1| «| = - m; 1,8
J, Studentw wark individually Ty in|7i718)8|6|4)]| 2] 9| 5| 9] 3 2 109 96.4
Le Postelab dimoussion required l_ [=|=]=]=]|=|=]= * |w o] m] =« | = = 0 o.o_
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Table 1 proescuis nun relgoted o Vhe organization and
Intepration of the laboratarr/Dracetical work within the
courec. It prescnts the relative numbers of practical
activitiee givun in oeeh chapter £8 well 28 thelr
organization. It shows that there are more higshly stractured
activities {65.5%) than thery ars low=dogreo or open-ended
ones (34.5%). The table clsc shows that all tho practical
activitics follow the tuxt (1008), while a fow are inteprated
with the text (28.3%). TFor aloost ~2ll the activitics, studente
are oxpeoted to work individually (96.4%), with very little
poolling of resalts or growpy wonik. ALSO, for a pgreator part
af the tiug, students are 2aode €5 adopt an inductive

approach {85,4%) in enrrying cut proffered tasks,
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Orrurdcuption and Integration of the Practical Activities in the STuN Biology Pro.razme
Derived Table of Peroentages.

CEIANIZATIONAL CATEGORIES, SOUGGESTIONS _ FOR wEnﬂnF WOEK J
: C HE A PTE : -

1 f2l 3l ol sT el 71 _ 9] 10l :_ 2 ol w16l T 8l 18] sol ol 25 rota

. ~ No, of Practical dctivities Z

L. STRUCTURE, 2ol vl el 91 8] 8 6 & 2l of 20 ol 3T 5T o[ 5T a1 ol > 32
Te Bigh-degroe 85,7| - L5.5| 75.0 57,1 100 81.5 m.._ 15 - €6.1 100 | 77.8} 100 66.7| S0 - - 50 -1 100 - 2%.7
4 FSI&I“—-.‘ .0, vpen :—.u 100 pom NW.Q PM.Q =t .—Nom UUom M“ 100 Hw.u - NM-N - wwcw mo 100 100 “ﬂ 100 - 100 F—“.u
3. Inductive approsch 5Te? | = | 72,7 100 [ 100 | 100 100 | 100| 100] 100 88,4 100 | 88,9 100 | 66,7| 100 ! 66.7] 100 75.0| 100 | 100 | 100
4+ Dedustive approach L2,9 {100 29.2| = - - = - - = | M - <1333 =333 | 0] - - -

B FELATION 70 TRxe

1e Precddes tuxt

2. Yollows text 100 |700) 100 1100 | 100 | 100 | 100 | 100 | 100| 100 | 100 | 100 | 100 | 100 | 100 | 100 100 | 100 | 106 | 100 | 100 | 100

3. Tntegrated with text el |100| L5.5 | 25.0| 28.5| 37.5 37.5) 16.7] - = | Lok 1423 {55.6) 33.3|66.7 ) - - - 25| - - -

C. COOFERATIVE wODE

o et e ek f ol el o b ) ) <} ol sl Sl = abasl o] D3] =] =] =] ~t <] <l = | 4.0
2. Students work in julre - - = 12,5 - - - - - = = W3) - - - - - - - - - - 1.8
?. Students vork (ndividually 100 {10} 100 |87.5 100 | 100 | 100 |100 | 100 | 100 | 100 | 1a oo 100 66.7 1100 1100 |100 | 100 100 |100 | 100 | 9L.k

“e Postelab discusslon required )
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\
Tablz 2 pregente derived porcontacss of the data related
to the laboratory structure anl oroanizetion. It shows
the percontaies of practical nctivitics in each chaptor
of the book anldl tho poercentase ~f actlvitics per
chaptexr that o2occur in sach orpanizational category.
Thia z2ffordes an opportunity $o conpare the chapters and

sec how each calls for tho different organizational

categories,
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Tablce 3 presents the reeults of the task analyels of She
practical activitiss which students are expecteld tu carry
out, It shows that for a2 sreater pert of the tine in tho
practical seseions, students are roquired to nanipulate
apparatus (91 out of a total of 446 talliecs i.e. 20.4%),

and caxry out qualitative cbservation (90 out of 446

i.e. 20%). They quite often record resulte and deseribe
obgervations 1.z, in (75 out of 446 i,e. 16.8% of the
activities), A look at the 4 sub=secetlions shows that students
nore often carry out activities in the perfornance zone

(342 out of 346 i.e. T6.6%) and in 93 cut of 446 tines

l.c. 21.0%, they earry out activitics in the Analysis and
Interprotdtion Aciain, Thoy purforn fewer activities
requiring planning and design (10 cut of 446 i.e. 2.2%), and
raxely any in the Application level (Just one activity).

The table also shuws the cccurrence of these behaviours

chapter by chaptor.
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Teble 4 prescnts dorived percoentagcs of the resulta of +the
tagk analyesis of the practical activities. It ¢ives a
pleture of the percentape cecurronco of the different
behaviours per chapter. This tells what kinde of

bohaviours aro eamphapizel in sach chaptor.
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TABLE 5

Laboratory Task Analysis Summary Percent of

Tutal

"Experiments" in which The Activity Ocours.

TACK C/OUCORIES No. of Activities Percent
Planminz & Design
A, suggested practical work
. U
i, Pormulates a question or problem to be
investigated
ii} Ircdicts experimental results 0
iii) Iormulates hypothesis to be tested in
this investigation. N ;
iv) Designs obsegvation or measurements 10 2.2
procedure o
V, Zesigms experif¥nt 0
e 10
-{)_E:‘.S;I:lh JCE b —— ===
. : ; 4.2
B. The Suggested practioal work ===
expcects students to
Y . : 0 2042
L. caxry out qualitative observatiun ? s
ii. carry ocut quantitative servation = 8.7
Wy
Lr measurement. o 3
iii. Manipulate apparatus, develop technique 91 20 .4
iv) Ilecord results, describe cbservation 15 16,0
v} Terform numeric calculations 29 6.5
vi) Expl dn or make I-iul:i;si;:r.:; bout 18 L.0
cverimental technique
o ) ) 0 0
vil) ___--.f‘k according to oswn _f("_:'ilg'n L
. . ; 2
LYCIS & INTERPRETATION - B -
76.6
i) Tr:nsform results into standard fomm 19 e k3
(other than graphs) ‘ o
ii Graphs data 2 1,1
iii) Determine qualitative relationships 37 8.3
iv) Detcrmine quantitative rclotionships 6 1.3
v, Detemmine accurzcy of experimental data 0 0
Ji" Define or discuss limit-tions -"‘H(VOI‘ 0 0
asgumptions that und«rline the '
ciperiment. _
vii) Yormulate or propuse a generalization 0 0
T model,
PrE Y . - = n >
iii) Explein a relationship [ 2h 540
fion) (T x = - s
ix) Formulate new questions or define problem | !
Dosed upon result of investigntion, ] H
APPLICATION | I > - +g=_’40 .

i)

ii)

iii)

redict based upon result of this
investigetion

Formulnte hypothesis brscd upon results
of this investigation.

Luply experimental tochnique to new
Dbroblem or variable.

MDD AYTTY myn
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Takle 5 presvnts a Tagk Analysies Bunpary. It presents
the percent »f teotal "oxuerinente" in which a particular
behaviour occurs., The Table shows that for 76.6% of the
activitics, students carry cut pourformance activities.
Of this total, 20.4% requires nanipulation »f apparatus,
and 28.9% requires theu o carry out qualitative/quantitative
cbaervation, Of the renainin: 23.49% of the activities,
21.0% of the activitiocs requixe then to function in the
Analysis and Interpretation level., For oaly 2.2% of the
activitics arc thoy expectcl to carry out any task that
will requlre then to engege in any form of plamning and
deslgn. 4 neclicdblo 0.2% roguires then 4o perforu in the

Avnlication lovel.
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TABLE 6

i e

Al mre

Freskdown of Skills in the STAN Bielogy Projramm

II‘A‘.‘.:"J!. adabzl ll]-l'-uo iy -I .- 3
—ttr Acsivities

i.'.' Pl :...:I:_u & Design.

e o S  ——— T _————

i) lormulates a question or j roblem to be investigated

redicts experimental resulis

\
4

i i \ ‘orrrmal t;-‘l ‘!’ "’i ( t‘?'jt'ﬁ-':;. 3 1 ] L€ E.tt".} il‘ ‘-']"-.‘L
] 18 g I}

investigation,

iv) Designme observation or mecsurements procedure

——

pegirmg experiment

Yl e ca— —

.0 Teriormanae

e s e, T s

%) The S‘uggested practical work expests students to
!\' ( rry out l'}l\";jt ‘t,i'-".. L -'--r".'.':.ti'lr.
s e - - -

ii)carry out gquantitative cbservation or measurement.
iii) anipulate apparatus, develoop teechnique
iv) fecord results, descrit servation
v) Perform numeric calculations
vi) Explein or make decisions about experimental
chniguse

3,0 [nclysis & Interpretation = ======
Obsgervatiogal

i) Trensform results into strndard form (other than

———— e

iii) Letermine qualitative rcelationships
i Determine quantitative relatior

v) Detcmm juant tive relationships
v) Determine accuracy of ¢xperimentel data

| e
' | - s

rpretationa

% . . o'k - 5 . / .
Y2, beiinc or disouss limitations and/or assumptiuns

ot underline the experiment.

vii \f T propuge 2 neralization or model
~in a relationship
mulaote new questions or define problem based
upon regult of investignation
heO 2pplicetione. = = e eessceus
i) is investigation
T + £ 2
1l results of this
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Table & shows o breakdown of tho skills that tho students
are oxpected tc Cevelop while cenxrying cut the practical
work (sae Tochnical lieusrt pu.30), Of 2 total of 446
tallics, only 10 requirc studeants to perform activities in
the planning and dosigm zone, L1110 roquire then to design
oheervation or mensursuent srocélure, and hone in the other
behaviour catesories. 4L total of 342 activities require
studente to earry out porformnence activities, 1In the
Analyeis and Interpretation subsection 93 activities are

recorded. Of thess, 67 coculd be classifled as coheorvational

activities and 26 activities eall for performance that

raquires interonretine. Only one setivity calls for performance

in the Application reelz. This one activity requires students
to formulate hypothugls besed upon resulte of this particular
investication and novhere are thoey cxpected to apply a

leoarned “%echnigue to a new problem,
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Table 8, 10, 11 and 12 are ANQVA pumnery tables with
resgpect to the skill levels reqguided, the Arproach,
Relation of Lahoratory activitive to toxt and the
cooperative node roquired of the zetivities in the JTAN
Biology programne, The first esluwm pives the source of
variation, the next thc sum of s~uares, Desreos of freodon,

nean syuaros, F-value and the significance lovel,
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TABLE_7

- ) - = -

———— S e e R e e e S ————————————————

the STAN Biology Programme
Treatment Variable Chapters Means
1. Planning & Design 22 1.545
2. Performance 22 23
3. Analysis & Inter=
pretation e 343
4, Application 22 .09

- w - - e

Table 7 shows o comparison of the means of activities
in the various skill levels, There is apparently not
much difference botween the means for level ‘
(1) Planning & Yesign, (3) Analysis & Interpretation,
and (4) Applic Lion, The difference is between

these three levels rnd (2) Performance level, This
accounts for the significant difference found in

the Anova summary t-ble below,
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TABLE 8
Anove Jumniry_Table Comparing the Means
‘of Skills.
Source of  oua of Df Mean o Si@nifich;e
- variation squares - sguares - Level
Between 606,13 . - 3 2535,38 42,827 0.0071
groups .
_ - ~ L. 0,0001
Within a7 :
groups 4972.77 84 59,199
==£g2'&_—é===:l222%:‘:2:3::::@2:3:
*p\cl: 0.0'l.

Table 8 displnys: on ANOVA summary comparing the me-ns
of the skills. There is apparently no significant
difference in the mesrns of activities in levels

(1) Planning »nd Design, (3) Analysis and Interpretation,
and {(4) Appliciion. There is however a remarkable
difference in the merns of activities in these threco

levels and (2) the Ferformance level,

The analysis ol wvirisnce gives an F-value of 42,827
(P=<0.07)., This vrlue is slgnificant at the
0.1% level,
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Table of Gradation of Skills in the STAN Biology Programme

. No. of
HowLs S : e Axtivities

:1a,Corry out qualitative obgervation 90

.10 Car obgervation 39
:2 Man develop technigue 91

2+3 Record results describe obsgervation 75

2.4 Perform nmumeric calculations 29

2e5 Vork accnrding to own design 0

se=boeowragrasss
y TMETVETE 2 AT IR T AT OV M
2 al A.u.r',l-'[ wd D OO .ll.-.a!.ifl..x.Lu..lI. L

Jelz. Transform results into standard form 19
L;t‘r:-'-r than graphs)

3410 Graphs data [

3:22 Determine gualitative relationships 6
3.3 Detemrmine accuracy of experimental data 0

i —— —

Higher Order Skills/Activities =t‘?‘—9%:=====---‘;

140 Flanning & Design

1:1 Formulates a guesticn or problem to be investigated 0

le3 Formulates hypethesis to be tested in this Investigation

1ih Designs observation or measurement procedure 10

2> Explain or make decisicns about experimental technique 18

ine ‘wr s limitations and/or assumptions
t underlie the experiment.

eneralization or model 0

L Explain a rela

r define problem based upsn

o2 TFormulate hypothesis based upon results of this
investigation

4e3 Lrply experimental technique to new problem or variable

294202
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Table 9 nresonig o rrondatisn £ the skille rogquired of
students in the bhislony practiecals into Lower Qrder and
Higher order skillas/activitica (Se¢ Tochnieal Ligport,

Pr. 30). It shows that, of a total of 446 bechaviours
checkoed, 391 gqualify oo lower order activities while

only 55 can bo rearded asg Higher order sctivitics. It

1s obvious from this that the prectical activities require

nore of lower ordor ekills from the studonts.
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4.2 TESTING OF THY HYiOTHESES

In order to test the roscerch hypothogew siated in
pection 2 of Chanter 1 of this xroport, the total munbor of
tallies for each organizational category and behaviour
catosory were swxned up anc thelr Lropoxtions or peorcontoges
calculated. PFor tho orgmnizaticnzl c=2tescries the
proportions were calculated out of the total nuober of 113
actlvities. To eetalblish whother thoe differences between
these caloulated proportions arwe signifilcant, the F-~test for
the Anslysis «f varisncc was cououted for Hypotheses 2, and 3,
The FP-test was coneidorsd oore sultable than o t-{test because
it is applicable to mors than twe vnriables. For hypothesig 1
the Binonial test was done. The F=tust could not boe copputed
for Hypothesers 4 and 5 boeeczuse the Jdata hero could not be
subjected to such trentiont. Hypothesis 4 was tested using the
Mann-Whitneyr U-test., Hypothosia 5 was tested intultively aftorx

conparing with the stated objectives of the progranme.
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EYYOTHSSIO 1

To test the hypothesis tﬁat there is no significant
dfferonce in the proporticn of laboratory or practical
expericnces that are highly structursd and thosce that are
opuen-anded as neapured by the Inhoratory Structure and
Tapk Analypis Inventory (L4I), the dota in Tadbles 1
(agoe 86) and 2 (Pacc 88) wers considered. The proportions
showed that 65.5¢ of the activitios are highly structured
while 34.5) are open—ended. Proa those it is clear that
thore is sonc difforence between the .nroportions of highly
structured activities anl lower-atructured ones. A Binomial
Tcet was carrlel out to test thoe lifference between the
minber of sctivitles thaet are hishly structured and those
that arce “open-endedt., The binomlel test assumes that the
two proups of figures are not differcnt 1.,

P under Ho = 0.5 "'"'—"’\ q = 0.5

prd

¥ = 213
le = ? .*'_J:.
Xy = 32

In view of the size of H 1.¢. 113 the binocial distxibution
could nct tu used directly. Using tho noraal distribution

approxiaeticn to the binoulal, and Continuity Correction;
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xl + 5 - No T4.5 - 11% x 0.5
H = -
NS Y113 x 5 % .5
a2 = 3,20

This value was checked in 2 nornal distribution table.
rrob, = ¢.0007 -

This waolue is higzh.

Prom the Linomial tust result and the data in Table 1 we can
conclude that there ie a gi nificant differonce between
high=gtructursd and low-structurcd activitics in the STLN
Biclogy. There are wore highly styuveured activities in the

DPLOETAILIC,

To test whether the programtie encouragoeg students to
generalize fgym data gatherod in an sxperimont (inductive._
approach) or to verify principles already presented (deductive
approach), the data in Tablce 1 and 2 wore considered, The
proportions show that etudonts axre askoed to generalize fron
experizental data in 89.44 (101 out of 113) of the mctivities
according to criteria waed in this study. Studense follow a
doductive approach in portions of 10,63 of their investigations.
An analysis of variance (shown in Table 10) indicates an F=-value
of 105.39, This value is pignificant at 0.01 (p <J0.01)
level, ¥ron these reosults ard the lasa in Tadble 1 we can
coneludce thet the 8TAN Biliology proy~umne hog adopted an

Inductive approach,
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TABLE 10

T

ey U 5 e e e e i —— - —

-

Source of rSum'of Df i Mean Slgnliicance
Variation sgueres ! Sguares level
' | TN { ' fm'
Between groupyg ©60539.8 1 i 60539,81105.48 0,0001%1
b S
Within groups | 24014,61 42 }\ 573,776
TOTAL 84554 ,41 43

* P 0,01

R —
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HYLOTHESIS 2

To test thie hypethesis that the pruportion of laboratory
experiences that zru intesrated with the text anl those that
follow text discussion of the ecncoptes is the same, the data in.
Tablese 1 and 2 vore considered, Theo proporftions showed that all
the activitice (100/4) follow the text, 20.3% ore inbtegrated with
the toxt and none precedes the toxt, This is so because vwhile |
catezory b.l (Preccles Text) and b.2 {Follows Text) are
nutually exclusive, catogory be.3 (Integrated with Text) may be
checkeld with eithoer catepory b.1l or H.2 (See Teehnicol Repornt
P.14). 8o, while 2ll the activitics in the text fcllow the
text, some arc inberrated with it. Table 11 displays the
analysis of variance suumary for this rolaticnghip. The
snalysis indicated an P~rontic of 176,963, This value was
interpreted as indicating a2 significant daifference in the
rolation of practical activities to the toxt (p-L 0.01).
Congidering the zanalyeis of variance result and the data in
Table 1, we rejoct the null hypothesis and conclude that the
proportion of laboratory experiemccs that =zre intograted with
tho text and those that follow the text are not the sane.

We can thoreforo conclude that more of the practical activities
follow the Hext discussion of the concepts in the STAN

Biclogy prorramia,
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EXYOTHESIS 3

This hypothoolis states that the proportion of individual
and group practical anctivitiae are the scue. To test this
hypothesla the data in Tables 1 and 2 werc used, The
propoxrticns showed that 96.5% of the activitios regquirc etudents
to work individunlly, a wneapgre 1,2% require then: to.work on &
conmon task and pool thelr rosulte, while ancther 1.8 require
then to work in pairs., It is obvivus fron these fipures that
the ptudents work individually in nmost of the activities. The
analyais of variance (Soc Tablec 12) oave an P-value of 1235.47.
Thie difference is signiflennt at 0.1% lovel of significance
(B=70,01), We thoraeforc reject the mull hypothesis and
conclude that the proportiovn of iIndividual and group practical

activities are not the saue,



A St Y e sin a0 Wt e e T v -

m

TLRLE 12

g,y p——

S B B i e e el sl S

P

; : 3 TAL L=
st [imet, [or || P iciea
Botween groups{132174,05] 2 | 66087 1255,47%) 00,0001
Within groups [3369,95 63 | 53.497 X
TOTAL 2135544 | ’

¥p=" 0,01

I |
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EYPOTHERSIS 4

To teat «the hypotherls thot there is no significant
differvnce in tho propertion of laboratory tasks demanding
hirh level skills and thoge dennnding low level skills, the
£#kille were praded into Higher order activities and lower order.
activities (8cc Tadle 3, Iage 101). The total for each group
wag celouleted and the proportions deternined. The Mann-
Whitney U=-test (a non=-parametric becst) was cpplied to the data
(Sce Table 13). The U-value was found to be 24, This is
slgnificant at 1! lowel » (U< 24) :ji 0.01. From the results
of the U=tout and the data in Table 3, tho null hypothesis is
rejectod and conclude that there are nmore of lowor order
activities than highoer order cctivities in the STAN biology

progcyannig analyscd,
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Mann-Whitnoy U-test (Non-parametric test)

n, = 11
; FL.I = 115
n, = i i
n,(n, + 1)
_ 1Y B i

P(u A 24) 0,07

More of low order cctivities then high order

activities (3izne. level 1%)
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HYPOTIBSIS 5

This hypothesis could not Le sudbjected to statietical
treatnent by the critoeria ¢f the atudy sc the expected
hehaviours in the 113 activitios were checked with the
obdectives of tho prograure og gtated in the teaching

syllabus. Thegoe sbjectives were orouped as

(1) Cormitive
(2) Affective

2) Haninulative or psychonotor,
& * J’

Cognitive activities include the f£o1lowing:

(1) levolop an ewaroness »f the varioty
of living thin s,

{2) doveluy en unlerstending of the
interactione between living and

non-livings things,
Affective:—

(1) fdevelop an ewaroness (of historieal
and sune blological cuncepts and skills),
(2) cevelop awarenees of aesthetlc qualities

in nature.

»

Monipulotive: -
(1) develop ability to us» and, when neccssary,
inprovise tools and sgu.apuent do solve

biolopical problens.
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TABLE 14

Distribution of the practical activities

fcund in the STAN Biology

intc cosmitive, affective and psychromotor d-mains.

R —

C H P T E R & R |
3 L 5 _u 8 ]9 110 Rr1 ph2 |3 fL pS 6 17 .un_,w 20 J21 T&.m.# a
Nc, =f Activities “
..... N 1118 8 18 16 |4 2 1917 .19 13 83 _12.¢3 A4 13 13 1t < )
Crgnitive -2 - |- |- |1 1 13 |~ 12 }= §2 |1 |3 2 |2 = 21 10.6
Affective - |~ - = |= |- - === |- |- |- |- - |- |- 3 AT
Manipulative , \
& 116 8 {6 |3 T 11717 13 |1 |1 ]~ 2 |1 |3 39 34
Psychomotor L




116

ut of 2 total of 113 practical activities in the text
21 (18.6:)) aro within tho ¢ nitive lowsin, 3(2.6/) in the
affective domain, and a wajority of 29 (73.3%) arc in the
manipulative or psychomotor domain, With these findings one
can coneclude that tho behaviours denanded of students in this
 PTOSTAG refloct the 2oals and objectives snunciated by the

developera »f the programe,



117

SHLVIER FITE

5.0 SIB2¥8810X

5.1 Introluctivn

The nein purponsce of this stud& wag to examine tho
laboratory activity/practical work oxrgcanizaticn and analyee
the structurc and akill lovels of the tasks ptulents are
expected o Lo wnrarred in during the practical work phases of
the new STAN Iiirlogy preogreume. This chapter contains a
discussion ¢f the study's findingg in rclation to the results
of other related studles. The STAN Riology prograunc, like
the B8C8 Liclogy, has no soparate laboratory handbook. This
reacarcher asewics that this is & dvliberate attempt by the
writers of the programue to integrete the laboratory/practical
werk ipto the body of the tuxt, This, hopefully, will ensure
e hich level of "intesration” of practical activities within

tha toxt,.

The pattern of the discusslon of the resultas ia ns

followa:

5.2 Laboratory Structure and Ursanization;
5.2.1 Structure
5.2.2 A4Approach
5.2.3 Lolation to Moxt

Be244 Cooperative Mole

5.% Task Lnalyeis
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5.2.1 Structurc

Tables 1 (Page 86) and 2 (face 88) prusuat doto related to the
organization and inte;ration of the practical work within the course.
They show that a greater percente e of the sucpested practical
activities arc highly structurcd (05.5,%), providing detailed step by
step instructions for stuldents, Iloetniled /midance is often givoen to
students to elinineote difficulty and to suard against students naking
"migtakes" that may lead to unanticiprted results. Low-structure
excrcises designed to oncourcrse extended etudent exploration are fewer
(34.5%) in comparison., It is consolins however, to note that this is
a better picturc than that of the NISF (See Table 15 Page 123 and Fig.
2). It shows 96,2/ high structure, and 3.8/ low-structure oxercises
for the NISv¥. Firure 2 gives o pictorial conparison of the two sets
of data, Onc nay justify this situaticn by the fact that the users
of the NISP arc fresh fron the primary school and 2 ¢ood measurc of
guidance is appropriate to groon the students in the skills necessary
for solo experiences in later years (Okebukola, 1%¢3). The STAN
biology progracne is howevoer, for students who have Leen exposed

to the NISP unaterials in the Junior Secondary Scheol,
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Fig.2 Comparative presentation of Laboratory
activity organization of the NISP and
STAN Biology.
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It is reasonnblc to expect that nt the Senicr Secondary

School these studente woulld have had znouch experience to be
able to explore on their own unuided. No asscrtion is however
bein: nade here that the biolo y prosrsime provides enough low-
structured activities. Theo picture is just better than that

presented by the NISS.

These findinge are sinilar tc thoee by Tandr & Lunctta
(1981). In their roview of analysos of inquiry - related
tasks in Hish School Science Laboratory Handbooks, they found
that alnost all investigantions arc wiqhly atructured. In
their opinion, the laboratory hancbhooks of contenporary
curricula do not provide students with extended opportunities
to investisatc and to inquire, Thie runs counter to the goals
of communicatin: the nethod and spirit of scientific inquiry
that have been espoused by eciecnce educators and curriculun
developers., Fuhrman, Lunetta & Noviek (1362), in their
analysis of laboratory handbooke of contenporery chenistry
curriocula using the LAI, found that the laboratory investigations
in general, are higchly structured, providing detailed step-
by-step instructions for students. Low-structure exercises
designed to encourapre extended stulent exploraticn are not
provided in the¢ laboratcry handbooks, even in suall nuabers.
They found 1004 Hiyh structurc fuor »ll five chenistry progranmes.
A comparison of the IAC anl CEENMS-Cotvon with the BSCS8 Yellow
version reveals a stronger ingquiry oriontation in the biology

curriculum., The STAN biclosy can te said to have a stronger



121

inquiry orientation then tho cheinistry programncs mentioned,
However, no data on this rcspect is available for the BSCS to
enable a quantitative coumparison of the 1LSCS with the STAN

Biology.

5+2.2 Lpproach.

It is apparont fron the data presentced in Table 1 that
students arc concouragod to cdopt the inductive approech in
sclving proffered tasks in their practicel work i.c. to
generalizec froiz data sathercd in an r ariment cr a particular
investigation, Students arc asked to generalize fron
experinental date in £5..4, of tho activities (101 out of 113)
according to criteria usel in this study. They follow a
deductive apprcach in 1C.5,/ of their investigations., A sinilar
analyeis of the NISY (Okebukola, 1353) revealed that students
connmonly follow a deluwctive srproach in 86,7/ of their
invostigations., Vhile no case will be nade for the superiority
or otherwisc of cither the inductive or deductive apprcach,
one wigsht presune that there is a2 deliberate shift fron the
deductive to inductive approach by STAN from the NISK to the
Biology programne, The greater euphasis on deduction in the
NISF, according to Okebukola (1383). "is ad contra to tho
objectives of the project as gpelt out in the Curriculum
Developuent Nowslotter Noc. 1 and the Core Curriculun on
Integrated Scionce on which the NISP i, based". This is

presunably being rectified in the new 3iology programne.
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The chi-squarc analysis aprlicd to the data in this
organizetional catogory (8ce Table 15) showed a significant

difforeonce botween the twd> programnes at 0,01 lovel (P o 0.001).
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Laboratory Orgenization Analysis Comparison
Between 1 1ol & BloJlOgy: rercent ol

Investigations.

L Reviscd | oTAN e
ORGANIZATIONAL CATEGORIES NISP % | Biology d 5 p
of 155 |% of 113} | X
A. STRUCTURE L
| o | *
1. High Structurc } 96.2 65.5 13.;144.,4 F 0,00
2. Low Structure 5.8 34,5
3. Inductive aoprocch 14,3 89.4
4, Deductive aporozch 85.7 10.6
B. RELATION_TQ 1T
*
1. Precedes toxt 25,8 0.0 2 |27.9 | F 0,001
2., Follows toxt 54,8 61.7
3. Integratcd with tcxt 19.3 28.3
C. CQOPERATIVZ MCDI
1. Students wor! on a
common tasl: ond i
pool results 2eb j 1.8 B 0.3 P 0.5
! X i
2. Students worik on 1 1 b3 ¢
different t sks and ' 5 b
pool results 2.6 . 1.8 = )
! | Lo
3. Students work |
individually 14.8 96.4

#  Siznificant
#* ot significant
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5.2.5 aﬁlatéug to Text.

The investigation shows that 2ll the suzgested practical
work (1004) follow the tuxt, This wocns that the topic is
presonted and discusged and all the relatod practical activities
arc presented at the ond -f the chapter, This, in this
rescarchor's opinion, is contrary to what ie expected of an
inquiry-oriented proraunnc, as it dces not give students
opportunitics to discovexr things through inquiry. This
arrangencnt, norcover, does not agrce with the inductive
approach encouraged by nany of the investigations, This,
however, is in linoc with the expository nature of scionce
teaching in nany Nigorian claseroons, Some of the investigations
are however, intograted with the toxt (25.34). This enhances
the possibility of an inte rated lecarning experience, and nore

of thie kind of integration would be desirable.

An analysie of tho 5SCS Yellow version by Tanir & Lunetta
(1978) in contrast, showod that tho Leboratory inquiries are
set to procode the text, thercby iviag students opportunities
to discover nany things throuch inquiry. lMoreover, because nost
of these inquirioce 2re coordinated with the text, they enhance

the posesibility of an inte:reatel learning; expericnce,
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Fig. 3. Comparative presentation of Laboratory
activity organization of the NISP and

STAN Biology.
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4 poud number of the activitics in the NISP, it was found
(Ckobukola, 1303) folluws tho toxt (54.8/%). Soue are intorrated
within the toxt (19.%%), while vory few precodo the text
(25.0%) (Sce Table 15 and ¥i.. %). In couparison, it would
be said that thoe FISy wives students more opportunities to
discover than the BTAN Jioloy Wooaunse there aroe sone
activitics in the NISL that precedc the text and less
follow, <Ono would have thought theot the Bislogy, with its
slant towaxds tho inductive approach would have had a2 ¢oed
nunbor of investisations preceding the text., The chi-square
analysis appiled 45 the Zats in this catesory (8ee Table 15)
showed a si;mificant {iffercncs at ©,01 lovel (i*<0,001),
One could intervrcte this to wesan that the NISY is nore
inquiry-oriontel than the Liology. In eimilar research,
Iunetta & Pacir (1977) elzo found that fow laboratory

activitles neceppgardlly precete textlhook discussion of concepts.

5.2.4 Qooperativo 2iide

The data from this study showed that for o greater part
of the practical sessions {36.4/), studente aroc required to
work individually, indcpoendent of others. Only in very few
cages (1.0% i.e. 2 oub of 113) are students required to
work in pairs. An equal nunuver of cases (2 out of 113)
require students to work on comaon *aska and pool the results

of the wholc class for analysis anl iutorpretation.
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Fig. 4. Comparative presentation of Laboratory

activity organization of the NISP and
STAN Biology.
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Coneidering the porennicl probleus of poor laboratory facilities
and meagre regsources in I'i; vrian schools, cne questions the
desirability of euch an arrangement. Sinilar findings were
made by Okebuwiola (1983) in his gtuly of the NISF. A look at
his data {See Tatlo 15) shows thet for 94.8% of tho activities
in the roviased NIBY, students aze regulred t: work individually,
Only very fow activiitles rcquire students to work cooperatively
on the task, The chi-squerce snalysis for this category showed
no significant differenecs betwoen the twos programucs {See Fig.
4 for a pletorial prosontaticn of this closcness). This
interacticon pattorn is characicrietic of the Niporian culture

which encourarmee individuanligtic and ccopetitive endoenvours,

Theae findings ore in dirccf oﬁpoaifion to e¢laims by
rogoarchers (sue Ukebukolan, 15€4) that the cocperative
interaction pattern ig hetiter for provnoting mcehievenent in
gtudente than toth the sompotitive and individualistie
‘interaction patterns (Sco Chapter 1, pere 11), In the light
of findings of contunmorazny studies (Sec Huuphreys, Johnson &
Johngon, 1982; Johnson, 13765 anc Tjosvold, Marino & Johnson,
1977), one wonders whether Genanding students to work
individually ie the best internction pattern to propose 1f as

we clain, we rerlly want to proucte achlesvement in Biclogy.



In sdditicn, no suildencoe is iven ropaxrdins post-
laboratory discussicne., There ieB no referonce to such
dimscussione at a2ll cvon in the fow cases where students are
gxpected tc pocl thelr rosults. Simllar finlings were wade
by Panir & Lunottz {137%) and Iunctbta & Tamir (1980), 'They
¢lain that although nieny teachers uso the results of
leboratory work for discussion, wany othoers nay assume that
the ptudeonts! written responses 4o the nany questiome in the
laboratory sxercisee mfo gpufficiont, According to then,
teachors ofton feel too presseld for tine to conduet pogt-
laboratory discussions. TUnless the laboratory instructicnas
explicitly encourage such disocussicns for the procesaing of
goneralizations and alternstive explanntions, some of the
potential valuce of inguiry-criented laboratory work nay be

lost.
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TASK ANALYSTS.

Table 3 and 4 prescent date cencorning the nature of tho
tasks that studonts are oxpocted to bte engnged in when carrying
out the practical work., Table C displeys an ANOVA sunumary
betwecn the sub-scciicons, Souae iuportant inferences based on

tho data in thes¢ tables can be doducod.

In n large preportion of the practical activitices students
are actually requireld to carry out gqualitative/quantitative
observations or neasurcoent (22.%)), nanipulnte npparatus
(20.4%4), rocord results anl duscribs cbscrvations (16.8/). A
look at Teble 4 reveels that the prectice of these skills is
distributed ovoer the various investiratione in the text. It
is gladdenin,s to note that ppurtunitice for the acquisition
of theso process skills like obLsexrvings, moeasuring, nanipulating,

recording are provided for the stulents.

Howovor, few activitice require studentas to perfom
nuneric calculaticns (6.5}). ¥Foewer still expect students to
wake decisions about experiuental technique (4.0}%) and
practically no opportunitice to work accordin;: to their own
design. A4 locok at Teblue ? ond 6 show that of tho grand total
of 446 tallice for the wholc toxt, 342 (l.e. 76.64) of tho

behaviours checkel fall within sul--scction 2.0 performance,
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Thesc arc activitics requiring watly lower-order skills.

The perconta ¢ »f cctivitice rosuwirin; hicher order
skille in tho inalysis, Inteorvrototicn and Lppliceation
catesorics are rovarkably low, =and in this rescarcher's
Judgenent, insufficiontly rerresontel, 4 total of 21,04 of
the activitics fall within the Lnnlyeis and Intorpretation
subsection. Of thesc, 4.3,) 2f the activities require students
to transforc results into stanlard forms e.7. ddagrams., A
token 1,1, of the activitics regquire students to transform
rosults into graphs. While U.., of tuc activities require
students to doternine gualitetive relationships, only 1,3
requirc them tou deteruine guantitative relationships,
Yractically no opportunitics are provided for students to
deternine accuracy of experinental latn, define/discuss
linitations and/sr assunptions underlyin: experiments,
foroulate or propuse & soeneralization or nodel while 5.8%
requirce thou to oxplain o relaticnship., In the Application
sub~soction, thurc are no cppecrtunitics for students to apply
experinental tuchnique bo new problen or variable, and only
in one instence (U,2;) arc the studcnts required to formulate

hypothesce basel uper rasults of investi ations.

The purcenta;e of nctivitics eallin: for hehaviour in the
hisher oxder caterorice of [lenning L Desiyn is not any better.
Not even one of the 113 yracticen) ~cti itics requires students

to formulate a protlen tc Lo investipated, Thus, in practically
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2ll of the laborctory/pzancticnl sotivitics the text provides

the probloas anl the Licans to pexrforn the investigations., Out
of the 113 prectical nctivitice only 10 (2.2 of total tallies)
require studonts tc dosign obsorvation or ccasurcnent procedures.
No opportunitios arc zroviled for students to predict
expericental reculta, formlate hypctheses to be tosted and

desiicn expericcnte.

A breakdown of the skills reguired of students (Sce Table
6, Pace 96 ) shows that of the 446 tallies of behaviour, 10
(2.2%) fall undor PYlanning and besiim, 342 (76.6%) under
Performance, 73 (21.0) unicr Anelyeis & Intorrretation, Of
these 93, €7 coull Lo claegsific as observational skills and
26 of theii are of truly intorpretational type. Of the
Application typc of bohaviour, only 1 (0.2/) activity calls
for it.

A grolation of the skills required in the bioloiy text
analyscd (Sze Table 3, Ya;¢ 101) shows that of the 446
behaviours checked, 331 (£7.7,%) eall for lower order skills

while only 55 (12.3%4) ecall for hi _her ordcer skills,

The data in this section were comparedl with those of
sinilar analysis of the NISY Ly Ckcebukola (1J¢3). A chi-
square analyeis was apulicd to the lzte to sce the difference

betweon thce two Lro;roimes (Soe Talle 16 rage 133).
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T4BLE 16

Tagk Analysis Comparison Between NISP & Biology:

Percent ol Investigations .
- I Revised | STAN | ¥ o
iew _iq:‘ﬁ-amc & DES;GH. : HISP % b E,I, .‘L:'-g:' % ' d.f 43 \‘-P
EVELCETTE | S —
1., ’roblem to be investigated is l 19.1 } 0.9
formulated in the activity. _ ° N, o olbalmmmrismn
2, Dxporimental result fa pre- | 4 o | g9 P
dicted in the investigation, ' 7 ! "7 i 1 ) .
e Procedures for abservation, i ! i S5 )
nersurement and calovlations hos ' 334 s D11 | PLaO,0 02
2xe opelt out in the activity l_____ | S
!
B: PITTORMINCE
1, Cmxry out qualitative and/or
guontitative nbservation and 39:3 274
messurement . .
2. lieninulete apparatus 6L | 21.7
— — B —— - ame e o} -
3, Record results, describe ot 6.~
cbgervations_ 97 +) ¥ | .
he Pexfoma numeric caliulations 8.3 | 5. l
i I i o o .
5. Bxplain or make decisions (.9 + €.8
about experimental techrigue | ' | 7 |
6. ork according to their cwn ! .~ | o~ g T .
- - Cn
b | 0.6 | 0.6 5 120.99 | P4)0.001
]
Co MMALYSIS & INTERPRETATION I | ] |
> .3 q
1. Transform results {(e.g. into i
.'ro.r.;_l_x_s_:) . Ohj___' ".2. = -..! -
2, Deteruine. gualitative/quanti-. I | '
totive relationship i _ 1.2 1 10.° P
Je gi';z:r!r.ine accuracy «f u};purlmeuital 1.9 0.0
4. Doiinc/aiscuss limitations or | 4 7
assumptions undzrlying 0,6 0.0
erperinent,
=3 il - "
5 Pormmlate or proprse a 1.3 0.0
genexrolization or model | iladdll: RS o
6. formilate new questions bascd ! '
on the results of the 0,6 | 0.6 | 5 13.74] PO 2™
investigation __i____ - Lt
D FPLIC.TION ! !
1. Predict based upim results of l |
Zhe investigation _3.8 ' 0.0
7. Pormulate hypothescs bascd upor
results of the investigution 3.2 G.2
3. Aunly cxperimevtal techninuc o S
to ruw problem or variablc _3',_g_~l___.q,.§___ 2 .31 PQO.S

+*

s

Significant
Not significwnt,




The chi~sguarev znalysie for the Vlsanning & Design sub-
secticn sives a x2 -valuc >f 9,11 (P_r_C,002), This value is
significant at the ,01 level meanings that the NISP provides
norc activitics in this leovol than the 3islory programne., For

%_veluo 18 20.99 (P=0-0.001), This

the perforuance lovel, the X
is pifgmificant 2t the .01 lovel and we can conclude that the
NISP provides nore activities that require the students to
aongace in poerformance sctivitics than the Diolegy. For the
Analyeis an® Interprotation level the X2 -value is 13.74
(*n.0.02). This valuc is not significant at the .01 level.

The Xz-value for the noxt lovel i,c,. Application is .31
(P-n0.5). This value ie elsc not el nificant at the .01 level,
It could be conclulag’ frou this analysis that the two prograomes
are siuiler in the provision of activities for these two
scctions. The IIS: anl Jiology do not nrovide adequate
opportunities for stulents %~ cnracc in activities in the

higher ccpgnitive dcuains,

Advancin: o reason for this ;oncral senblance of the STAN
biology eni the NISF is not Jifficult, DHoth progrannes were
written Ly comparable teans of lligorian science teachers drawn
fron the nembership of STLN. The twe teams invariably have
ginilar back rounis and jencrzl oricntation. They have sinilar
ideas of what science is nnl this deterninee how they think it
should be taw nt.
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It is ovident froro tha data available that only limited
opportunitics arc providel in the nov biology ourriculun for
students to on:nge in higher-lovel cetivities. The analysis
leads cne to conclude that in a2 zajority of the practical
activitics that studente will perforu in this new STAN
Diology course, the problen is desismed for them and speocific
instructions on how to perfor: the practical work arc
provided, Nonc »f these qualifics for levels 3 or 4 of the
four lovels of "cponness" in the teachin; of inquiry sugpgested
by Herron (1971) (soc chapter 2.5). This analysis inplies
thet students norc often than not arc required to work as
technicians, followin, ocxplicit instructions and concentrating
on the develcprient of lower lovel skills, It is very doubtful
if this will successfully prepare thon "to solve probleuns
throurh application of the intcllect" which this prograone

aspires to do.

These findinse are not very differont fron those of
ginilar analyses of other scicnce curriculu: progrannes.,
Results of tesk analysis studies of sone of the new curriculum
prosramies like thae:

38CS8

vroject rhyeics
P88C rhysice
liodern Cherdistry
CHEM Stuly

L.C,
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have coue ocut with siuilar findin:s (Sce 2.5.3). This nay
bo due to the fect that the biclosy prograumoe undor study,
a8 already menticned (8cc¢ 2.3.2) has o sinilar orientetion

to these programncs developed in the U.S.A. and Dritain,
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CILAPTEL 81X

6.0 CUNCLUSIONS & RECOIDINIDATIONS
6.1 INTRODUCTIUN,

This chapter contains the conclusions that have been
nade from tho results and the discussion on then, the
recomnicndations nade rogarding 2 revised phasc of the Biology
programne and certain inplieations of the study that would

neod looking into by further rescarch.
6,2 SUMMLLY.

The ain of this study wae tu ascortain whother the STAN
TPiology programnic is achiovin. the objectives for which it was
desiimed, Since the progrance has nct actually been tried out
in the schoole, it was not possible to find out how the
progranue oporates in the classrooi, Therefore, it was

®considered nost appropriats to lock at the text and ascertain
the relationship botweon the actusl nateriale and the stated
@oels ¢f the curriculun developers and others., This was to
help doternine the extont tc which the objcctives of the
programne are incorporated in the actual structurc of the
textusl naterials, To do this, the study attenpted to analyse
the tasks students are expocted tc be engapged in during the
prectical work phases ¢f tho prosuainic and to examine the
laboratory activity/practic~l work or;anisation., The study
tried to descrile che stiucturc and gk 11 levels of the tasks

in the sugrested uracticel activities of the biology text.
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The study specifically ascusht to answer the following

questions.

(1)

(2)

how "opun-ended" arc the suggested

practical activitices?

erc students encouraged ty Jeneralizoe from data
rathorel in an oxperinent (inductive approach)
or tu verify principles already presented

(Geductive approach)?

How well are the practical exorcises integrated

with the developnent of ideas found in the text?

How often nre students asked to work together

or pool resulta?

What tasks are stulents askod to enrage in during
those practical work thasee, What are the skill
levcle of these tasks? LAre they expected to carry
out activitics domanding higher order skills like
formulating hypotheses, designing observations ete.
or d&o the tasks ocuphasize lower ordoxr skills

like observation, ucasurcuent, apparatus nanipulation,

ete.

T5 answer these cuestions, tno Laboratory Structure and

Task Analysis Inventory (Lil) develoved by Tenir & Lunetta

(1978) was uscd for data pgethering., 471 the suggestions for

practical werk at the ¢nld of each chapter of the Diclogy text

was analysced usin: the LAI.
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The resulte showel that there are nore highly-structured
exercises than cpen-endcd or low-ntructure cnes, Students are
encouraged to adopt an inductive epproach in solving proffered
tasks (i.0. toc ;eneralize frou dnta yathored) in the progranmne,
It was also found thnat all the practical activities follow the
text discussion of the concepts and in only a few cases are the
practical activities intosratod within the text. On no instance
do the practical activities precelc the text. The prograome elsc
requires students to werk individuelly and only in very fow cases
arc they roquired to work in peirs, never in groups. There are
very few opportunities provided for thoz to pool their findings

ani no pre= ur gust-laboratory oup Ziscussicns are encouraged,

For the tagks stulents arv expected to ongzage in, the
prograune generally expocts stulonts to pexrform a variety of
observational, weasurcusnt, avparatus nanipulation and
roportings procedures. Hovever, rarely are thoy asked to predict
experinental rceulte, tc dosi;m observation, coasurenent, and
experinental procedures, to work accordins to their own design,
or to formulate o new guestion or apply an experinental technique
besed on the investigation they performed. In none of the
susgested exercisces are studonts required to fommlate a
question to be investigated or to forculate 2 hypothesis to be

testad,






