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ABSTRACY

Tha thesis is divided into three parts., In Part One, the
literature relating to affective characteristics and science education
is roviewved, In ?art Tﬁo,‘ﬁhe theory and measurement of affective
charazcteristics are discussed. |

Part €hree describes the design and use of 2 questionnaire to

measure the affective development of further education ctudents in the

biclegical sciences. A taxonomic model of affective development forms

the basis of the instrument.

The results provide evidence that supparts'the validity of 2 taxonomic
model of affective development. Stﬁdents studying for GCE A-level in
the blologicel soleuges are shown te have reached higher states of
affective developmsat than GCE O-level students.

'Affective Profiles® nan piovide.a usefui graphic r&?feéentation of
the level of affective deveioﬁment reached by individual students and
such profiles ecan,; in conjunetion with cognitive aatég aid in the
prediction of academic success.

The level of affective developmant reached by groupes of students is

found to be related to gender and voeational grouninge Fomzles obtain
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higher scores at the Iatééf levels of the taxonomy, but males are more
likely to obtain high scores 2t the higher levels. Students tend to
reach higher levels of ai’féét‘ive' development if they are following
courses ‘which are vocationally reiatéd to biology.

' The study has neot identified any clear pattern of relationship
' ‘between affective develorment and cosnitive development, which would
‘allow scademic sucz:ess to bé"fzredibt’eé from a Khowledge of affective
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PART 1

AFFECTIVE CHARAC?ERIQTICS AFD SCIENCE FﬂUCATION

PEVIE? QF THE LITERATURE



CHAPTER ONE
THE AROUSAL AND EARLY DEVELOEMENT OF scxaﬁra INTERUST

There 1s a body of evldcnce, adequutely summarla@d by Ormerod and
Duc warth1 to suggest that upllo begln to develop attltudeo Lo 501ence
at arsund the age of exght years and that thpse att1tudes becomm fl?Cﬁ

at abaut thlrtecn or fourteen years of age. In a study of 117 thlateen
year c]d bcys from an East L§nd;n Grammar ochool, <n11y2 found that the
pupllﬁ who had choﬂen Lo purouc thelr science c:!:uélira-:ss further, had 1ong-
standxng favourableiaptztudes;to‘sc1enge_wh1gh,were formed at least two
years earlier. The ncnfsgientists,ipg thevothgr hand, did not make up
thei;,minds about future studies until nearer the time of choice.

bﬁight years later, Butcher3 was able to support these findings in a
study of 1, 000 Scottish pupils. He found that by the age of thirteen
yearé clear patterns of differential aptitude and interests were evident.
This was while the pupils were still following a general curriculum and
befote they had bepun to specialise. Also, using American instruments to
meagure yersonaiity and interest patterns, it proved possible, at the
same:age, to distinguish potential pure scientisté fronm apvlied

scientists or technologists. It further transpired from this study that

: 10rmerod, ¥.3. sith Ducwkworth,D., Pupils' Attitudes to Science : A
Rev1ez of Research, (Slough @ H.F.E.R., 1975); DP.39-43.

izKelly, P.J. (1961, 'An Investigation of the Factors which Influence
Grammar School Pupils to Prefer Scientific Subjects®, Br.J.Ed.Psy., 31,44.

3Butcher, H.J.(1969), 'An Investigation of the “Swing from Science"',
Res.in Educ.; 1, 38-57.




science students at universities had, in general, when at school,
decided on their future speelglisat1on about a year earlier than students
of arts subjects and two years. earlier than social science students?,

In 1971 the Association for Science Education entered the debate
with a report entitled *Science fér ﬁhe Undef—Thirteens'sa‘ It suggested
‘that sciencé activities between the ages of five and nine should arise
out of the gpontanecous:interests of the childranvand:shoulﬁfnet-bei-’4~
“imposed upon . them withtthe'aim‘6f~laying:down found&tions.;»whatever was
' dohe,:haweverg,should not be dilettanté but should be carried on in the
épitit of the ihitial stageszof.the‘scientifiévprocess.ﬁ The children
shoulﬁ learn the'impoxtance‘of»gocdﬁandxthoroﬁgh:nbservatien'using their
unaided;éenses .‘:Later;un theschildren shouldfbe‘encauragéd'to look for
simplé:patternsvin.their observations,vusinquiscoveiyfméth365¢;'Itrwas,v
suggéétéd:thaﬁ4by-the time they were niuéfyearsrold,»childreh could. have
'been;inéréﬂdcad in a simple but sound way to the three basic notions of
mattq:svénergy;ané life. From-;he;teaching\point-of view no ‘attempt @
should be made atspecialist teaching, although the employment of ‘at
least aﬁé:member of vtaff'wiih qualificétions in science would benefit -
~ the Gevelopment of a curriculume =

.. Beyond the age of eight years the foliowing objectrves were:
suggested ¢ 6
. a.To identify more patterns and to usévthé/generalisatidnsvarising

~out of them for the beginning of explanations of why there is a

. pattern.  This may involve the examination of alternative
explanations(hypotheses).

4Ipid., peS6 .

sAssoczatlon for qc1ence Educatxon, oClenCQ for the Under—Th1rteens,
(Hataleld, Hertse ¢ AS. Eo’ 1971)t . : . RS !

6Ibldo 1D1de s p.13-



botter to call it a rationalisztion) is chosen it makes possible
‘the extension of the pattern, both as it exists in that the more
phenomena are seen te f2ll within the pattern, and as an
tartefact® in the sense that we can now create components of the
pattern to meet our needs and wishes.

e.To give some understanding of the role of science in decision
making, both personal (whether to smoke or not) and corporate
(vhether to farm rather then preserve; whether or not to build
‘& reservoirys

d.To encourage an increasing use of, and also invention and making
of, apparatus and eguipment- the tool-making capability. It is
jmportant that pupils have personal experience of devising and
constructing equipment needed for a planned purpeses This kind of
‘activity will contribute to the linking of science with technology
and thus to an appreciztion of some of the major causes of change -
in humen societies.

e.To give a reasonable familiarity with a range of simple. techniques
(such as timing, weighing, heating, magnifying and measuring
lenpth,volume and area) essential to successful experimentation.

£,To give an appreciation of the need for control experiments in
practical investigations and for nmaking separated observations.

g.Tokgive first hand experience of causality by a study of suitablé
-exemplese

By this stages; where pupils were progressing towards & more formally
stfﬁcture& kind of science, the Assoéiation beiieved it to be essential
tbnhaﬁe a suiiablf qﬁalified science teacher, responsible for pravidiﬁg
2 suitable fouqdation'for later, more advanced study. |

-The‘developments,‘whichfdeSirably would take place in the early

iyea§Sfcf secondary-education,‘were presented in a2 policy statement

“Science and General Education'7. it was:noted‘that-attitudes, which maﬁ
~determine choices atvawlahér stage~of education, ﬁere formed;veryféarly
:in'tﬁe'child’s-life and that therefore,'from the earliest years,

. children should be exposed to the ideas and methods of science. The
best'scienceAteachersrshould have contact with pupils in the early years

jofusecondary education and should not be solely concerned with the

- 7association for Science Bducation, Science and General Hducation,
19719 (Hatfield,, Hertses AoSsEsyp 1971)0




education‘of~thevqlder5(1ﬁ+)‘5tqdeﬁts. -

Fiqally'ﬁﬁé A;Sﬁéiation recomﬁéndéd’thgt‘pﬁpiis_beiow the'age of
fifteen 6rrsix£e9nr&e#fS“should'not be segregated into ‘arts' and |
‘science"grOugs;:ZKeitherigas too:much spécialis;ﬁiﬁﬁ*within”théf’:

‘science subjects Tecommended ‘since it was felt that this could lead =
to the exclusion of a study of biology or,chemiStry,or'phygics.8'

gt

BIbide, pelis



CHAPTER THO
GIDLS AND SCIENCE

: Host research étudies in the affective domain reveal differences in
interests and attitudes that are related to. gender, These differences
are. cuvablashed in the early ypars of Eecondary @nucataon«,;ln their
:etudy of ;hctars,a$scczated with interest in seience, Meyer and Penfoldl
Saﬁplw& ZSG pupils from a large toeoucatieﬂ%? bzlateraﬁ sch007 on the
fringe of Easﬁ»usnﬁena‘ The. campie incluued TOL”hl” eaua1 number of boys
aﬁd girle, vﬁa were. tcnts zn the firvt ”nar a&& then ¢ﬁftnon months
later in the third year., -Thﬁ ,?vdv showead that. tho gzrlv sta“ted w1th
1ess,iﬁterésﬂ,t% an the boys. Butcher in 2 an inveqtipatxon of 1,000
‘Seottish phﬁils h.q shown that a sex dlffewence in axtlnudo towards all
kinds of scientific‘career is.vary marked by the age of thirteen yearu'
with béys showing wmore positive attitudes.

An fAttitude to Sclence’ scale for 12~ié yaér olds; developed by

Browm snd Davis 3

end administered te 3,000 pupile in_Sccttish»saconéary
schools, hzs shown that Loys score significantly higher than girls on
the sub-seale *Interost and Enjoyment in Sciemce'. Brown“xhas found that

this difference incveased over the first two years of secondary education

ihaye vy G.B. end Tenfold, DJML,E.(1961), ‘VFactors Associated with
Interest in Science', Br.J.Ed.Psy., 3L, 1,36.

Zautcher, H.J.(1969), *An Investigation of the “Swing From Science"®,
Bes. in Educs., 1, 28-57.

~,3a:awn; S,A. end Davis, T.N.(1973), *The Developnent of an "Attitude
to Scicnce” Scale for 12-14 Year Clds®, Scottish Iduc.Stud., S, 2, 85,

4rown, S.hey Attitude Goals in Secondary School Science, (Stirling :
Department of Education, University of Stirling, 1976), p.5l.

6




suggésting that chml.sowncm may not only have done 1little to improve
the image of science for girls but mey have added a,furthér antipathetic
elemsnt®, |

In an American study, using the *Scientific Interest Scale! of the
Yuder Preference Record with 325 pupils from junior and senior clagses,
- Wynn and Bledsaes detected this same sex difference and commented that it
‘appeared to be 2 che acterxqtiv of our weste?n culturé;

‘ *hm reasons for the &ifferences 1n znterests and aﬁtxtudes xn the
rly years of veconé 4 school are camblex uﬂd often subtle, In the
l‘prinarf schools the cthog is characteristzcally fcninxne. Men are rarely
enploycd 1n nursery and Lnfant ¢chaals. ln guﬁlor th001u thny form a
mlnorzty¢ Ln,przmary °cﬁnol Ss thareLore, glrls are perccxved by their
teachers as be ing bette& aajusted to ﬁhﬁ valuea ef Lbe school. In a _
| study of 159 prlaary school teachers, abnuz ane thxrd of whom were men,
Cllft and Sexton6 obtained teacher ratlnps of pupils on twenty different
constructsg ”or 51Ytacn of thcse construcus the difference in means
between the scores for boys and girls was signif ant at p< 0,05 or
hmgher. The teachers saw girls as being more sensible, more obedient,
more hard working, marer_co~0perativeg neéding less attention, being
qumete?, more natare, better adgustea to school, more senﬂltlve to
crltznlsmg mnore lzkeable, needing lass upervision, being intellectually
brighﬁer, less exeiﬁablc, less talkative, possessing a greater measureA

of leadership and béing more self-assured than boys.7 It is, therefore,

Siynn, D.C. and Bledsoe, J.C.(1967), °Factors relating to Gain and
Loss of Scientific Interest During High School', Sci,.Edue,, 51, 7C.

601ift, P. 2nd Soxton, B.(1969), '«....And A1l Things Nice',
Educ.Rese s 21, 3 194-199,

7Ibides Pel97.



not oo surprising ‘to find that in reading, writing, Lnrlzsh ‘and
speliingg the aVGrage ‘eleven year old girl is supcriar in abLllty to
the average eleven year cld boy. In the secondary schools girls maintain
“their nperlmrity in these basic subjectu, but fall behind the boys in
many. others; notably‘aézthmeticg ccgr ehy ‘and g01encL Bt
In the secondary schoal, the. Qdds are that the science teacher w111
 be male. This may act as a subtle‘influence, ln:whiCh_scienee is
perceived by pupiis:as beingAé.male,SCti§i§§.,vin terméiofﬂs#affing,
this‘influeneévcan:éenerate a?’viciéusiéirélé'g foffwith‘féwer gifls«
traxn;ng to be science teachers, science becomps even more male domxnated.
A vtudy of somo of the educatienal in‘luences on the chsice of a
science career by gr“mnar schaal gxrls was publlsheé by, Bvovng in 1953,
‘Thg,&nvestzgat;gn‘wasfcccasioned-hy,gn 1ncreas1ng shcr;age;a;,wnmen
science teachersjand’Su:veyed 705.gi?15,from.twelvéngrammar\schools»in‘
Sheffieid, wholwére taking Northern Universities Jéint Matriculation.
Béafé Scheél Certificate Examinations at midsurmer; 1947, The number of
' girls téking up & séience carecr was found to be infivenced by ability
as’ measured by the School Ccrtifioate examznatxonu* Girls who»engaged in
science careers gaznea a ei gn icaatlv gregter propartwcn of marks over
| fiféy.percent in:aliAthéié School Certificatewsubjects than girls who
 ‘engagéé in nonfséiencé careers, Thus,it‘ﬁbpeared to be‘nﬁlyvthe most”
eble giflavﬁhe seught;a;scieaCE;cafeEr. ‘Aihcme,infiﬁénce was also . -
apparent 1n that girls taking up ‘science careers, tended to: have fathers
ﬁwha~had'xntellectua11y demanding jobse:

y Ehe_subtlety_df influence,can'aISO'extendzto teachiﬁg‘aids such 8s

!

. vﬁouglas, J. H.B., The ‘Home and the School, tIonuoq Panther Books,
1967)3 chga

ZBrown, ﬁ¢;.(19“3), tSome Educ tional Tnfluence° on tho Cholice of

‘1 *501énce Carveer By Grarmar School Girls®, Br.J.Ed.Psy.s; 23, 188-195.




textbéoks, in én American study, Gaetanoioconfronted the: problem that,
in spite of a néed for more sclientists, only elaven percent of the
scientists were women. It was felt that this imbalance might be due to
attitude'rather.than aptitude restrictions. The purpose of the' study
was to determine if there was & significant difference between the number
of masculine and feminine figures presented in six science textbook
sgries'publiéhed sincé'1960.:‘The t statistic was computed using the
cambined‘tétals of masculine and,femininé’figures>in thirﬁy—six
text books. Of the:toﬁai numb¢r ofjdiscernabie figures,-'&Sés were male
énd 215S were female. Thé'differencé is significant at p < 0,005, fhe
‘author ccnqludes'§711 “
',"There'is’no émpirica1 evidence to demcnstréteithe infiuence of the
- disproportionate number of male figures in science text books on the
career choice of females, bub on logical grounds one might suspect
that females are not positively reinforced on tne appropnateqesc of

a sclence career for the female sex.”’ :

A similar conclusion is reached by Hutchings»aﬁd Clowsley12 in their
survey of 541 boys and 581 girls, who were in their last week of formal
schgbling in the sixth'form. The sample was drawn from Tepresentative
types of school in_Lanéashire,'Xorkshire,'Gloueestershire, London and
Coventry. It was concluded that giris were being deflected from science
despite ability,and mbtivétionycémparable to boys. A possible
interpretation of this would be that the science that is taught is cast
in masculine interésts“and'is therefore alien to”tﬁe kinds of interests
thét attract“gir1s'in our culture.

" The authors also suggest that girls whose scholastic achievements

1CGéetan6, M. A K. (1966), 'A Study to Determine the Distribution of
Male and Temale Figures in Elementary Science Texthooks', J.Res.Sci.Teach.,
é’ 178"’1790 o ’ . o ' .

11ipid., p.179.

12mytchings, D. and Clowsley, J.(1970), ‘Why do Girls Settle for
Less?', Further Education, (Autum), 6-7.
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are comparzble w:th boys® ave worv su5ﬁept1b1c to 9001a1 pressures; vhich
have the effect of making them 1owet tbGlT siahts. ihzs prohlem is_
- related to the prabtgcaiitigs 6€~cateer development,;pérticﬁiarly in
“relation to problems of reédnéilihg,baréef and.fami;y life. |
A 'F@minine\Image‘faétOrfkofﬁenkemergéS’ffom factor analytic studies.
| Hallwotth and Waitel3 sutveved 155 boys éﬁalléa’gifzé iéﬁ“tha‘%bﬁrth ?eér‘
cof seCohdaf& schooling. they uced a serantic dif‘ereqtzal technique for
th1rty—cix concepts, followea by factcr ana1y51s» ‘lﬁ general rhe results
“confirreé e&geetatlons. ThL bcys' att1tudina7 aqedé ti'nw were with.
'ambztlon and study. where s the pxrls"ﬁere Ulth velf and hame, Boys had
a clu ter of ccncepts identified wzth authsrlty, alrls wlth s@curzty
;Less e3 oected ras the gxrls‘ as 001at10n ox school szh men and boys.
'In"adlarger survey an01V1ng 265“bdys'and Zés'giri Sy gped 12-14
' "earg, dravn from seventeea cla ses in nlne secsﬂdary modarn schools in
~.Lancash1re, Sleeia used 2 new Thurstone—type general attitude scale of
twentywazve 1tens, which was subvected to factor analquﬁ. “Again a
: 'Eeminige_;magelractorf emerged, associated with,aAliking for housecraft,
*‘aft,vﬁnglishband mﬁéié,‘ﬁhich wés parﬁicularl? SKfang‘ambnp the older girls.
‘In a factor analytic ctudy 05‘2‘1 boys“and’ZG& girlt from seventeen
schools stratifzed ‘according to type; Orﬂeroé15 found that P *Social
Impliéations'?actor' afase‘by thé‘third\year of seconéary”educatian.,
Although ‘social;;ibpics'héd bééﬁraﬁpééring in scme m@defn'ééience
"syllabuses;'there“héd been 1i£t1é reason'to believe they should be

“studied in the 11-14 age range. Ormerod suggests theat teachers of this

- L3Hallworth, H.J. and Waite, G.(1966), 'A Comparative Study of the
: Value Judgement s af Adolescents®, Br.J.Ed.Psy., 36, 202~209.v

l4giee, FWW.(1968), *The Feminine Image Factor in Girls® Attitudes to
QChOU'i Suo;;@c‘ts' BreJ. dulsyog 389 ?16‘!"2}.&&

: 15&rmercd, M.B.(1971), "The "Soeial Implications Factor” in
Attitudes to Science', Br.J.Ed.Psy., 41, 3, 335-338.
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:ugc ranﬁg'ﬁcu1&1be juStiﬁied in experimeﬁting‘witﬁ courses waich bad &
'balaics& view of tho social impii cations of science as a najor objective
#nd 'Lat;ﬁg the effect on the cﬁuzce of sc ience'optieds LYy gifls.
Htucstion has for a long time promoted the male-female image

ulehstamy, ﬁy'proviéing a'cufricui&m'iﬁ whiéh the girls‘Study the arts,
domestic science 5n& ngédlewaik whxlst the bays etudy the ‘iﬁées,
husdna“” ans cnrznec “nﬁa Th*s is further rriaforced by the old divisions
of labour, nh-ch have resnltea 1n prevax ing athtLdas iﬁ the adulz
papula ion aga“ns» the nmniavnent of };r*s Cand bn}s} in cerﬁain jqbs&léj
_Hﬁn&VQt, roccntlv the raza adpaﬁtatian dfvthe‘twa pexres ére'bécdmingA
inereésingly éiffuse &nd are mav;ng from 3 mgle{famalg ﬁistincticn‘tg

Gﬁe tailored to tha,;ndivgﬁualfs in£arast ifréspective éf sexfl?

| ‘ﬂ*an one ﬁoﬁ iﬂprs seience in tafms.df itg‘méjéé'compenenﬁg of
b?ﬁlﬁ&v, Pﬂxﬂ 151 ry and phyeacb it is'faunﬁ that girls_turn in their
_grn“taht ﬁumbcrs ?avurd biology., The usual reaéén aﬁvanéed'to éxplain
fthﬁs is that blolopy ies concerned with pa@ple, uheréas-the nthér sciences
~é?$ ﬁﬁnpafneﬁ with inanimate ﬁattqr. Ho&ever, Meiiyﬂg'b s showm this view

to be too simpligtie. It is true that girls dé exhiﬁit'a grester desire

ﬂ

to work thr peapze than do baya, but this de"irc manifest tsplf nct

only when they are contraste& in the bLologieal s&ieﬁées; hut,alsa_the

2}

physicel sciences, soolal ucicn‘as and artse
Other factors may be that giris are ;ﬂt aduceu to the sub;ec* s
content of biology in the primary sahaol, erteﬁ in thﬁ-guise.cf‘°§ature

Stuay*; vhereas they ave unlikely to make such an early contaet with theé

e

L6xeuton, D.P.(1675), 'Attitudes to Science', Sch.Sci.Reve, 57, 199,

368,

= -»77 gich, B, and Adcotiyy C., Values Attitudes ond Behwvlcur Chanece,
 Essential Feychelopy Series, ed. UnrrLoL9 Fe (London ¢ Hothuen,i9767, 46,

18ielly, A.(i??S)g ‘Lhy do Girls Study Biology?', Sch.Sci.Rev., 56,
156, 628-632, ©
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physical sciences. By v the tine the oy Teach S“CGQ@&?T schwol they may

[l

prefer te remain with a suhjent hey feel 1s Tamiliar to them rather

~than to try out a new subject whicz thﬂy ﬁay feel hag dubious socizal

Incle an hﬁyofig 1¢ Shag crzﬁ’&l 22 pave shown that the esrly years

.

cf the wuffieldvchemiv vy aaé phVV‘ =] svllabuses ars az B eaac&ntual

-

level bayond that of hmssraapxlsQ whereas hiolozy tends ta be more

aescrxwtzve and less abs tv&ct in the carly years. It mey be that girls

are more suseoptible tc anticipa&ﬁd diffi?ljtitu in the physical sciences.

I AR A A SR

191nglcg ReBe and shaver, M, (1971}, 'Concentual Demands in Nuffield
O-level ChG‘fﬁiStry’ ‘EdUCn in Chom., 8y 5 182“'183»

20gha Ver, n,(197@>, 'Hoa to Asuevs Sciencc Coursc » Edue, in Chem.,.
?; 5; 1521286, ’ . : .

Zlsnayers M.{1972), 'Conceptual Demands in Nuffield O-laovel
Fhysics Com:se' ‘ich.bchiev., 186, SL;, 26~34,

zzwh“"cr, M. (L974), ‘Loﬂceptual Denando in huf 1e1ﬂ O-lovel
Biolopy Course®, ScheSci.Reve, 195, 55, 381-388,




CHAPTER THREE
SCIENCE IMAGE AND CAREER ASPIRATIONS

Tﬁeéecisi&n‘ﬁa tékg séiéﬁéeysuﬁjecté in,the scthl or college and
to pursue-caieéfs ih ;ciéncé‘is-véry‘ﬁﬁch‘tiéd up‘with:the.image the
Fubils,have of science and scientists, Uvér the years this image has
»beccme“tarnishedwwithva fair amount’ of myth and‘ignoraﬁce;*.Pupils who
opt fof5seience*coursesfbecause'they are attracteé-by the nedia image
of thé sciqntist mé&:experieﬁce'genuine disillﬁsianment'in‘their science

- lessons,

- Using an open-ended response technique, Mead and‘Metrauxl attempted

' to discover the image of the scientist among American high school
'1student5.i 35,000 students completed statements, which were analysed
. and synthesised into pen pertraits.: The following picture emerged

"The scientist is & man. who wears a white coat and works in a
laboratory. He is elderly or middle aged and wears glasses.
~ He is small, sometimes small and stout, or tall and thin. He
- may be bald. He‘ggz wear & beard, may be unshaven and unkempt,
He may be stooped and tired.- S R '
‘He is surrounded by equipment : test tubes, bunsen burners, flasks
and bottles, a jungle gym of blown glass tubes and weird machines
with dials. The sparkling white laboratory is full of sounds : the
bubbling of liquids in test tubes and flasks, the squeaks and sgqueals
of laboratory animals, the muttering voice of the scientist.
lie spends his days doing experiments. He pours chemicals from one
test tube into another. He peers raptly through microscopes. He
scans ﬁhexheavens'threugh“a‘telesccpe[or a'microscope!]. He
experiments with plants and animals, cutting them apart, ingecting
serum inte animals. He writes neatly in blaek note books.
L S ‘ [1ink words underlined]

-
S C—————————c—

1Head, i and Metraux, R.(1957), °Iﬁage of the EBelientist among
High~8chool Students®, Science, 126, 384-390,

21bid., p.386-387.
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The imege then diverges. Gn the pasztive 31de t

.. MHe is 2 very inte11igent MaN=-8 . genlus or alnost a genius. lie has
~ long years of expensive training~in hlgh schoel, college, or
rechnical school, or perhaps even beyond-during which he studied
very hard. He is interested in his work and takes it seriously.
He is careful, patient, devoted, courageocus, open~minded. He
_knows ‘his subject. ‘He records his experiments carefully, does not
jump to conclusions, and stands up for his ideas even when attacked.
He works for long hpurs in the laboratory, sometimes day and night
. .going without food and sleep. He is prepared ‘to work for years
' without getting results and face the passxbllity of failure without
. . discouragement; he will try as2in. He wants to Imow the answer.
' One ‘day he may atraighten up and shout :("I've found it! I've fbund
' ét!ﬁ L
f He is a dedicated man wha worls nnt for maney or fame or self«glory
. but-like Madam Curie, znvtein, Oppenheiner, Salk=-for the benefit of
" mankind and the welfare of his country. . Through his work people will
' be healthier and live longer, they will have new and better products
.. to make life easier and pleasanter at home, and our country will be
. protected from enemwes abroad.  He will. qoon make_possible travel
' to outer space..
-.The secientist is a truly wonderful nane. khere would we be without
 hin? The future rests on his s culders."3 [linP words underlxned]

: The negatrve Slde cf the rmage uboundu Vith a 1ack of realisn H

“The scientist is a bralnc He spends his days 1ndoors, sitting in
2 laboratory, pouring things from one test tube into another. His
" work is uninteresting, dull, monotonous, tedious, time consuning

Av,and, thaugh he worke for years, he may see no results or may.fail,
and he is 11kely to receive neither adequate recompense nor recognition.
~ He may live in a cold-water flat; his laboratory may be. dingv.

If he works by himself, he ic alone and has Heavy expenses. If he

.. works for a big company, he has to do as he is told, and his . .

' discoveries must be turned over to the company ‘and may not be used;

_ he is just a cog in a2 machine. If he works for the povernment he
has to keep dangeraus secrets; he is endangered by what he does and
by constant surveillance and by continual. investigations. .If he .
loses touch with people, he may lose the public’s confidence-as did
Oppenheimer. If he works for money or self-glory he may take credit
for the work of others-as some tried to do with Salk. He ‘may sell
secrets to the enemy. &

C His work may be dangerouSa Chemicals n&y explode. He may be hurt
by radiation, or may dies If he does medical research, he may bring
home dlsease, or nmay use himself as a gu1nea pig, or may acexdentally
kill sameone‘ _

He may not believe in God or may leose his religion. st belzef that
man has descended from animals is disgusting. :
ile is a brain: he is so involved in his work that he doesn*t hnaw
what is going on in the world. He has no other interests and
neglects his body for his mind. He can only talk, eat, breathe,

and sleep science.

RTINS R LA I

3Ibide, Pe387e¢



He neglects his family-pays no attention to his wife, never plays
with his children. He has no social life, no other intellectual
interest; no hobbies or relaxations. He bores his wife, his children
and their friends-for he has no friends of his own or knows only
. other scientists-with incessant talk that no-one ean understand, or
. else he yays no attentionugg has secrets hz camnot shares He is never
.. home. He is always reading 2 book. He brings home work and also
bmgs‘and.creepv uhangea -He is ‘always running off to work in his
lzboratory. - He may force his children to become scientists alsoc.
A scientist should not merry. ko»one wants to be such a scientist
9T to marry. hxm."é‘ : [1ink vords underlined]

any of the sentiments expresse& 1n thlo study ere echoed in more

3 recent eorh. In 1967, Hudsons used a eemantzc dlfferentzal technlane on

'Af 39& Englieh schoelboys of high academmc abilzty 1n the age range 13«17

years. Pe fbund that “adult scientlsts afe seen by beth future arts and

4:‘science spe01elists as, 1eading dull personal Tzves,", The same stereotyped

:

. ,image wes es eesy to elicit frem an anspeczeli eﬁ thzrteen year old as a

’ﬁ: speciaBised eeventeen year Oldu One can eniy specula e on the origin of
:.these imewes. ,’ | o | o e |

- Selres6 tape recerded responses of 12/13 year old puplls, who were

?eeeeuraoeeg zn sﬁall groupsp to talk ebout Lheir reactnons to science and

scientzete, The tapes were then enalysed for recurr1ng phrases and

v epree ons, the frequencies of which were. converted to a percentage.
,The fbl}ew1ng stereotype o; the sczentist emerged t |

“Sczent;sts spcnd thezr tlne 1nvent1ng things oT mess ine about with

- chemicals(8%). Thoy may invent good things like new drugs andesses
well, other things I can't name but aleo things that’ are not very
good{8%) 1ike H-boumbs and other weapons, giving discases to animals;
and the thousands of scientists breeding germs. They are usually men
ceesswell, there's more scope for then and anyway ladies aren't
wanted(8%). They have to be very brainy or clever(7 ) but I think
they're nad or cecentric because of it or because they don't care
what they de(?/)..epoln fact thny have to devete thexr ehole iife

|

6Ib1dt iD10e o Do 387

: Sﬁudson, L.(1967),"The Stereotyp1ca1 Scientist', Hature, 213,
| '228-229, ‘ '

6Se1nes, C.(1969),'The Attitudes of 12/13~year-01d Pupils*, Sch.Sci.
?8\"69 51, 174; 7=14.
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to it(7%) and do nothing elseseess iL mugt be grim to be disconnected
fram the world. Ko, I don’t read mamazxnes ahout sclence..ao.tbey re
too cemplex and’ dlfricult to understund. fie aren't given enough
1mxormat10n or programmes about’ scientists but I°ve enjoyed the T.V.
progremmes I'Ve secen out of school. (10%2) 1 suppose we never see fﬁﬁ
scientists doing normal kind of work but I think they do too much

- as they like(7%Z) and thprp ought to be more control over them by ‘a

nom—sozentifxc body,; or they could be limited to s peciflc problenms,
ev.cur%ng of cancer. ha, I’m not ﬁhzn ing of’ bacamlng sci&ntzst

' (n‘x)‘ve : -

Iar“a sz thn sterectype bear & strlkzng resemb?ence ﬁo che Aner
Etudy 1n the sixth fbrm, NIQCQHCQWﬁlﬁnE stzla uf&SEo  Asbton «nd
‘i'hercaith“ analysed the answarb Lo a questian sct in Lhﬂ Gcneral Studzcv
' ‘pape; of a b.c.u. Eyamlnatlon Boara @c Awlevel. The questzon avked

'candidateo tc “try to account 1or the fact that the numLer of students
.wishlng to study arts and soclal'sczences at unlversxtxeﬁ 13 1ncreaszng“
; morn rapzdly tnan the number wmshing tc atuay the naturax sczencesnﬁ The

‘papular 1mage of the sc1eatzst aas of - dxab, bcspcct cled, overalled
'figure bend:ng over a bunsen burner 1n a back raon or of a “dishcvelled
anu W11u1y>excztca man dancin& around, waving test Lube und tglkxng to
' hzmve¢f,?‘ e was al*O'“egarded as ﬂnculturea, lackxng in tle abi11ty to
eanverse socxally, mhere?s a trazninn Ln arts or secxal uezances(partlf
”because they sere seen &g the stuay nz people raﬁber tham thzngs) enabled
-one t0 ccnver e wzth anyaﬁe(except a scientist) in any situutzon, and in
gencral, ilﬁted one much better {br l ie( Therm was also a disenchantment
w1th socmety imnlicxt in many esvays.' One candidate wrete'“The tventzeth,
vcentury h“s seen many aevelopments in acleﬂce whlch are not anly hslr fic

Cin thezr pawers of destruction but in th Lt gbzl;;y‘to‘reduce fhumgn life!

to the level af,mere existences”

?Ibidts pnllo )

! . ! I T

iead, H. and Hetraux, R., on.cit., p,387‘

9Asntms BeG. ‘and Meredith;: n.h.(1969),‘Tha Attitudes of Sixth .
Formers®, Sche.Sci.Rev., 51, 174, 15-19.
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Tn Amerxca the number of ngh Schocl students »gkinﬂ Physies had
ﬁhiareﬁ and Lalbergio

declined from. 25 in 1950 to undcr ZOA in 1970.
devised a methed of rating high school physxcs °tudenus usxng a series
of semantic differential scales ‘the res ults of vnich were subjected to
;he image ofh‘phyéicist‘_was‘féund to be the most .
~The

féctor analysisa T
remota of a number of yrafe sions fram ‘me',mesphyaic« student‘

ratlngs are shmwn in 1igure 1i
l’. t 1‘,,';"‘;
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13&1. R&tlﬁgo of mean positions of eight professions and Yself? from
' data suppliea by 96 H1§h Schoo? Thysics tudents.(Adapted from
N Ahlgren ‘and ”alberfu
Aty T A~art1st, B»piumbcr, Cmbxnlopist. D-bnrlnossnan, F~physzcist,
F*SanOtarjg G~Lcachcr, H~doctor. N
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19&h10ren, A. aud Valberg, H.J (1973),'Changing Attltudes to Science
uranb Adoleacent » Yature, 2&5, 187~190. C
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Tﬁe ﬁsqociarion fer Science f’duceﬂiicn was obvzou 1y cognisant of
v Lhe pasr imape of the scientist vhen p“cparan Tits pol;cy statement on

Sglence and General haucatlon'¢32 In referring to the functions of the
science teécher\ the»Aqéobiation referﬂ'tO‘thé need to “help the majority
of paﬁlls and parents to ‘overcoms:. any e}zstlng prejudice against science’
~and to "balp puﬁil* to understgnd thp thﬂrhznp of tﬁe‘scientist end to
provide some knowlcdee of the Iind of problems which aranagab1é of
solution by cxuntiflc means, thereby avoiéihg miscaﬁceptions prevalent
»amanglnonwseientists'today;“13,'~

A more reéiiétié imége of tﬁe scientist was detected by Bradley and

Hgtchin531¢ inja\récent study of tw£~£hbﬁsénd,th1rd»year pupils, drawn

from seventecen secondary schools in Englend ‘and Wales. They used a

-

QueStiannaixa designed as a sémaﬁtic»diffcfential with a four-point
scale, with four sub-sections, one of which related to the character of
the SCienﬁisﬁa: ?heﬁfolibwing picture emerged 1

. "Dur findings have tended to present a much more encouraging picture
of the scientist as a quietly efficient.person who ig more in the o
,cantre of things than locked away in the back roem. He is not the
eccentrie, solitary figure devoting hzﬂsel; to his work but much
more society-orientated, working in a team and dezling with the world
- of politics and blg busxnbss that we have cone ta recegnlse through
“the medize
The °sbsent-minded professor‘ is'certainly becoming outdated. Only
18 percent of the overall sample described the scientist as very or
quite absent-~minded and only 24 percent of those least interested
in science as & subject. Similerly, arnund 50 percent of the sample
described him as enjoying company, being a family man and being
kindly and cheerful‘ He was alse described as an interesting person
end was not/seen as especially dowdy and unfashionables"15

i2pss0ciation for Science Fducation, Scicnce and General Education,
(Patfleld, Hlorts. 1 A.S.E., 1971)

Llnide, peVe

L83ragley, J. and Hutchings, D.(1972), *Concepts of Science and
Scientists as Factors Affecting Subject Cheice in fecondary Schools®,
. Sch.Sci.teve, 55, 190, 8-15. ‘ o o '

157bides pPel2e



Two 93551ble sources can be uggested'fof a ﬁéfe”énlightened image
~of the 3?13331§Q~, One 1s a p0551b1y nore rea1 stic presentation of the
‘seientist in the media;'partiCularlv télévision,‘and‘éhildren's

literature, The.secpnd is the lntroductloa of new teachxnv style°, in
the vake oF the currzculum pro3ects founded by the Nuffzeld Foundatlon,
which may glve the puplls a more accurate nodel of the scientist thhn
can be ach1eved by a more rzgid, didactmc .approach.

The school performe many functions. une of wﬁlch 1s to prepare
fpupils fmr the wurld cf wcrk., H.M inepectorate»drew attentlon to this
' aspect 01 the currlculum in a recent warslng paver.lﬁ In a section
'tltled E: chocls and Preparation for work Pupils AttltLaes', they said s

"The development of a seﬂse of value ﬂd o; rewpanvlble attitudes to
" work itself and touards 1n&1v1duals with whom. they deal are as
_ important to. yeung enployees as the develcpment of skills. It is
~essential that pupils have experience at school of what it is to
" work indmvzdnaLly and in groups, to work sometimes individually
and sometimes under supervision.. HMany attitudes traditionally
valued in schools, such as the appreciation of quality, & pride in
. wotk, a concern.for accuracy, a willingness to co-operate, to take
responsibility and to sustain the effort needed to complete a task
are egually relevant to the world of work. The links must be self-~

evident. Similarly schools can educate pupils to value punetuallty
.. and neatness and to be scngltlve to safety requlremoqt

Although ali schcal subjects ‘can play & part in mmeting this ideal,
ﬁhe sciences are partlcularly znpart“nt because of their dlrnct |
vacatzona? significance. If a pvpll :isheq to pursue 2 °c1ence career
there 18 evldeace that the precess begzns before or durxn “the early '
years cf(sepag;ary’edppatzgn,w Meyep and Penfoldl® refer to the

4;1mp01? ance of parents in the matlng of career deciqlono and to .the need

to make such deczs;pns at an early age :

1f‘Departmmt of Pducation and Science, Curriculum 11-16, Working
" Papers by H.lls Inspectorate . a Contrlbutlon to the Current Debate,
(Laﬂaon : h.uasgﬂ., 1977) T T LD

171331(1&) 1)016. ,‘:J-f v - , , [

1°i*zeyer, G.R. and Penfold, D.M.E.(1961), 'Factors Associated with
Interest in Scienceé®; Br.J.Ed.Psy., 31, 1, 37.
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Yeeweoif the home is demccratic,; and the parents give an impression
of their own interest in science, the child will probably respond
with an interest. Anmbition for prosperity on the part of the
parents will probably act as a stimlent. If the parents are to
take a part in deciding what carcors their children are to follow,
they should be encouraged to discover their interests and to
realise that the age of 14, «eedesy may be quite late encughg"

cIvis ?attlcularly‘lmpertantvgh rezcre, Bhat in the early years of

od ‘to evelol an authentic image
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- of the scientist's job for there is &

-

cneral assumption that boys znd

&3

giflé who choosé scicnee subjeéts~will,$io§ably ept for a career in
4ci¢nceg19.'lt,ié‘also;imﬁurtané'ﬁ§ iﬁ¢u1cate<éuiﬁéb1é attitudes to
.édiﬁﬁee before speéiéiisatién begiﬁégifér'as Laughton and Wilkinson20O
_ﬁéve shown in & study of Ziﬁ‘pupils drawvm at T‘..ndmz: from the first three
vaars of & G.Cofs ;ouﬁse inftﬁrégfgizfcrent cChOOl¢g attzuuda ﬁlaf an
Timpgitant role in pgpils"seieéﬁiqn of seience umgeetg fbr ‘u*thar
stuéy”, ’ - R ‘,‘ ‘ 2 N . o 'i" Lo \  t: | -

The context of>the Situation in whicﬁis~iantific subjemts are
‘cho sen is also importnnt. ln his survay 0; thixtecq 3ear old pramar
séheol'bays in E&st*icndon, Aelly*I fﬁuﬁu that there were three msin
erétureé : | | , | |
‘1.The choice w the pmpil‘s,swn.Thgré was little évide#ce that
;3yone glse had. &ny diree ilinfluenéeé
Z2.Tha ﬁupil°s chaice was a pradact of the schaol envirénmantc
fi uences outside Lhe school were vague znd few. The hoﬁe
- was neutrala‘ |
Bﬁﬁithinkﬁh@ gchool envifénment it was the nature of the subjects
rather than teachers or fellovlpupils that had the greatest effect.
i ———
: 19§rad1e;, J. and Hutchinga, Des QDaCItap ‘mlaﬁ

ZOLvumhton, UGH. and Vilkineen, “.J (1970), 'The ac1enre Opznnon
Poll?, Educ. in Sci., VIII, 37, 25-27,

21gelly, Pedos OPeCites Pebilie -
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The general ethcs of the cchoel is scen to beaﬂ importantv S
~vdetermimamt cf aa“ecr aspiratinn. Thlu v*ew is suppartgd by the work of
Sum&eg;and garburtcnzz 19 tkezr study of the fbur mOﬂt hnd £our 1chs£‘
industrlous pﬂpllq crgvn fron tveﬁty~e19ht scaaols of flve tvpes, Tbeyk
found thut thc "nnre aﬂbltLOLS and educa&xcaally re11ant vocational
asplratlens Tun parallel to favourable‘outlacks;onfsehool,1it5n ;“~ Prinoe
qrgénisatiOn,:thetwnrkzit;generateé»and;the=t&achar57ﬁhc~étaff~it BT
| In a. °tudy of 1?0 boyb and girls in a Coanty Durham Grammar: School,
Angas ¥a s concerned wvth the advxco,given to ﬂupxls 1n the middle forms
abqgt spegzalisiﬁg}inAﬁcienceg;fmhpzdilemma;wagjthaé{thé:mcsttintelligent
vpupiié'were eQuallyagaodvat~mmrt:schoolwsubjectéééﬁd'tﬁerefbfe internal.
.1'examknatlenc had: llttTe predlctive value. Angus therefore»GQV1 sed:a o
aue°t1oqqu1re cf oCleace ;ntere t and ob?alnné v teachera' inperest
cstlmute» Vnzch, tovethcr vxth Lsgnitive measu*és;:geré used in an effort :
'.to detaimine nhether a pupll's interest in a subgect cauld predict future
'saccess in that vubgect. He conclude thmt ""lthéﬁgﬁvthn 1nvest1gatlon
uhowad that fnrther research is neadea to establish a really relxﬁble |
crltorLoﬁ of c*c:n.ern‘:‘i.f:is: 1nﬁercbt, it also showed that tests of sc1entif=c

1ntere t shoula be 1ncluﬁeq in’ un battely‘og tests used isr predicting

ciﬂntzflc dchievement 1nd thuo fbr cducatlonal guldance¢....".-

7 Vﬁl'f‘yzls aeund tﬁa tne perfcrmance of h-lcvel stuaenio related to

th91L career aspi fetloﬁs and vaP Jn vteﬁ With the ?evel of entrv

requarerent The studcnts performnd best when thﬂmr chomcc requlred

:

?“Sumner, R. anﬂ warbu*ton, Felia, Achleveﬂeﬂt in Secondary School X
Attitudes, Yersonality and School Success, (Slough : NuFeReR., 1972).

'““Ansa 3y h.(l?;ﬂ), YA Compnratzve Study of the Methods of Measuring
‘Interest in. bczenbe and its, Ralation Lo Ablllty and. Achlevement'
.SP:’I.“Ja uch‘EVe, »k)y GQ“’{)Ja : :

o 7“Le;1"9 AQJ.gf'Currlculum De*elopncn -&nd Currxcuxum Mechanlsr'
(Unpubl‘sh@& Ph.D, thesis, Chelsea Colle 8% 1971;.
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university education. Thie was-thought’tc be due in part to motivation
and also. to s»udenﬁcﬂ accuracv in sens 1ng-tﬁeir cwn,cépabilities,L
uuteum”*s att emptcd EQ dc»@rmlnn at an early age and before
spéciali?a tion, which punllr ware rnLLntlﬁl university gra duateé,, L
rangé of c¢riteria were used on a sample cf 1;15G thifteen~year old

child:ea from tﬁenty-Scottish'schaols; vho were likely te go to either

Edinburg h ot Heriot~Hatt . unlver ity.i:Using.factor;analysis,vtenimajsr

~ factors wereeidentified:aS»havinv:strcng predictivé value ¢

-Temperanental vtabllwty
Interest in and aptitude sor scmenoe
 Practical-mechanical interest :
General scholastic achiavement
Introversion~ Lraverﬂion
Verbal rzasening R ‘
: Lathcmat1cal—c0nputational aptltude
Literary interest ‘
- Interest in social work . . .,
ﬁestnetlc interest

' ;he ASSOCluﬁth fcr bcleqcn aducaticn ir ce”t nl} awvare of the need

to mak t oaﬁler aor pup*xs tO re’aue thelr cience Paucatlon to

.

Gz.lpl(} fment op,a“tunli.ﬁ QS In a recent c'snsult TlVG dQCU"ﬁGﬁtZG the

,assoc;atlcn urges science eduwatorg to "inoludp in Lh@lr rchemes of work

and syll&buses a 9reater Wareness. uf ;ndustry' nd lcoxzn~ to the future.
pamnte to the "urgent nced to scrutln ze science currzcula in arder to

consider their Lelevamce in the chﬁnaxng 1nduatf1a1 d secial.

" contexts."27

ASButchar, ﬁ J.(1969), *The StrucLure nf Ab litie g,. Interests and
rer601 11ty in 1,000 Scottish School Children', Br.J.Ed.Psy., 39, 2, 154~

165,

20pgscciation for Science Edueation, Alternatives for Science

Educaulonp (Hatfield, Herts. ¢ AsS.L.y 1979).

27Tbid., p.36.



CRAFTER FOUR
THE °®SWING ”FOﬂ SCIENCE® -

Y

in the LQ”G*S'there was 8 ﬂalﬁCﬁ 1ncrca~~ in the proportion of

tudying pure sczence courses in ﬁha sxxﬁ form. During the

'(f“

pupils
1860%s this proportion decltngd and genﬁrated an officisl concern which
led to the setting up cf_the:Eain;agvc¢mmittea; Iﬁ‘reparted in 1968.1
The committes coined the temn ‘swing' to ¢eacte the p rocess whereby fewer
’vpapils were following. a pure science course in the sixth form and an
inereasing nunber were x&llswing eirhcx mixed course, csntaxniﬂg bsth
~arts and seience suhjects,yarya‘pure arte céursga‘ Theirﬁin:&rpretaticn of
this was that 3tuden§$ who would Tormerly have bgen expected ﬁq take &
Pure science course in thelsixth formy wére in fact opting for courses

- with zn a:ts bias. A& number of explanaﬁioﬁs,af the ‘vwiag' were offered.
- Une was that the children were having to specialisa in biology, chemistry
or physics too early, with little opportunity for opting in at & latér
stage in their educatiqga Eallzpuin 1962, advanced the argument that
separéte sciences chould not be kaught prier to O-level, bhut instead
General Science shgulﬁ_be & compulsory sﬁhject for 2il pupils. A séccnd
raaéenawas that science teaching was éiaiﬁed té_be,fﬂr too formel and too
re1ated to historieal tradition. At the time the Dainton Report was |

R 9 A S s

“Council for Scientific Yolicy, Inguiry into the Flow of Candidates
i in Science and Technolegy into 41vher uQqutIOuu Dainton Reportje,
{iondon ¢ Beliu3.0.5 LB68)

™

. “Hall, W.C.{1969): "Ceneral Science to {-level?!, Sch.Sci.Rove,
515 175 433-037.

e
£
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was being produced however, major science curriculum projects‘were'

being intreduced_undar,the auspices of the Nuffield Foundation. = The main
reasen advanced for the swing from science thoug h, was alleged changes in
pupils® atéitudes to seclence. .

Following the.publiaation ax the Dzinton Report, the Ass ociation for
Seience Bducation had the opportunity to. él”CUes tbe xatzon at itc
r196é £d ucat1on Coqference in. bottznghan,3 bThP m?in reason advanced to
nxplazn the sw;ng was - gzven ia terme oF subTent com%ié" ¥, and th; use of
syllabuses which;had their oripins in the 1930'0 ;-Thé-matter af subject;
cémple tv wag aPtlY d crzbmd b headm?ster ln a letter to the A.S.Es

“Tno boys Leturreﬂ tn ;chool for 2, day Iaqt veek aftgr tﬁezr fzrst
term.at. the same wmivers ity. One is doing phy31cs, mﬂthemat¢cs and
chemistry and iq "killed” by ha*d ‘mathematics and lengthy afternoon

cand cvening labs. The other is d01nr Italian, averages one or two
lectures a day and an agreesble Italian club session'on one evening

-

a wesk. . The rest of the time he has avail ahle fb* all that London . -

offers, Is it any wander that the one is alr@ady thanklng of
Jltchlﬁg over to social.science and an easier 1ife so that he can
enjoy a little time with th& other?r

f At‘ the same tzme the A.S.E. published twa studles on attztudeo to
séiéﬁcQQS?ﬁ Se clmas calTe»teﬁ ape_recordings of groups 0f children, whéf
ﬁéfe'encééfécéd\té'ééikwfréei& about Eﬁéir'ééfitﬁdés?ﬁo'ééienéé¢‘ Thé”:
‘fecoréiﬁg were then ana&yscd ﬁbx recurrlng phra,es and expresszons.
Ffééuaﬁsies_; ‘ xﬁres»ed as percentaress‘ By u51ng 011y 1tems wzth a
fiééiéﬁcy‘iﬁ ezcessyof five peﬁcent, the fcllowing pictﬁre ‘of school
bmolc~y ‘ar '12/13 year olds éﬁefgédri ’ . '

"Some ra'ts af bio 1oay are 1ntereotvng(7/), egavarh on an;npls, bLt a

B Eﬁwllg A.B, (1?69;, 'The Views of Science Teachers', ScheSci.Rev..
5&5 1743 20"72 . e

(A DN ' . Vit

.élbldiﬁ‘PaZIO;“'

.5 cimes, C.(1969); ’Tha Attltude* of 32;1”*"ear«old 1upzis'

s

Seln
ASChau 1. EGch 51’ 1/49.7”L4t S

Gishton, B.C. ond Mevedith, H.M.(1969), "The Attitudes of Sizth-
Formers®, Sch.Sci.Reves 5L, 174, 15-19,
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_iot of it is boring cnd‘ﬂanotoq040(15%),~eg.all that stuff we've

do ing on broad beans and onions. There is little practical work
(&%) but we enjoy it and would like te have more of ie(204),
.ﬁafi7cu1uriy ;ork wiich involves keeping and studying aninals.

Hueh ef the work &6 & waste of bime or guite us elcss(iu&}, €ge
1@nd1n¢ out things we alreddy Xnow, ov learning aboub photosynthesise
There is 2 lot of writing in bicl 0&3&?&), pages and pages of ity as
well as a 1ot of draalnpina), but it is possible to learn it. -
without understanding iv(g 9iJs ie s parrot-fashion. 7 N

This is hardly o de&cr;yt;sn Lhat wnald a?law Da COﬂpiaCGFCY on the
part sz'blalcgv teachers. Taheu tegether with the uacr image these
kpugils”haﬁ of clentzstsw tne ‘imave iaLﬁOT’ is one 3 Ch'almsst

certainly playe a puzt Ln ;nflt¢n0¢ng 1atar sﬁbscct cheiceﬂe

by

The ‘second irvesyﬂgatlonf;"f gii;a formezs useé tha'ansgers’to!a"'
G C.ag L-level &cncral ot d e§ questio i, which as dicandiéatééjtﬁg
;uccaant for ahe fact thht thc nunbcr of stuuen s wégﬁiﬁg to study arts
aﬂd saa¢&1 qc&tnces at univer i’"‘Vas'?néﬁéasigg mre rapidiy than thé
nuﬂmcr wi 1ing tofstuuy na tural scicncese' Ca 1d1éate degé“‘ﬁéd theA_ﬁ:;
'aciemaes oe Iac 1ng in the cpyortunlty for freedom of thaught, (e eludzng
cruatxvc ubzlztv an& being & 'slog's A dlatﬂ@hﬂﬂthﬁt wzzh soulcty wgs
blhmeu on sciencéa 80¢ence lessons We e de¢cr1beﬁ as "Luring |
uaiatc1e¢hzn? in Lne ewtremeg wzth l&ttle to do ChCEpt amass ﬂotes and
1earﬁ xnnumerablcg incon wrahenulble 1at and 10:&;1&&".v Career

OPPOTLUﬁLflP8 for the seaenca graduate vere also reg cd as 1xm1ted,

unattruct ive, often with paor pay and unrkin& fucziitles

In iadﬁp ﬁu*cherlg e$uﬁucbeé an 1ﬂf§5tlfablﬁﬁ on tha 'wanJ hram

Science! us ing measurQQ on 1,15G Scnttish pupzls, He'found that'thav'”

s

pugiis' 1&?0re*‘a and aptituda° in science had crystallis ed by tﬁa a\a

?

.

'¢Q1ues, 059 op.cit., p.?.

- Ssee nages 15-16.

Yy

";g“ﬁ&h 04,‘BPC. and Meredith, HeM., 1oc.cit.

- 10uteher, H,J,(L969), AN In r ion of the "”wzug from Scicnce®?,
Régéiﬂ Eéuflw » 1 - ,.31’.‘3"757@ : .




of th*tcun 3 ars; before any specizlisation had GCCQrEGa Butcher found
,ﬁ%at »ne aim iang,we:e_mcz¢ :caéily assosségle thén'had hr:vi@usly been
sup@ased and that bésiges seneral i t.~sciﬁﬁee~orientaéicn it was .
3ﬁéssib16'ta~§btaﬁ#ﬁéfcieééviﬁegtiiicéii§n'ofjﬁaﬁﬁiéﬁlx*' GL;tioL al
interests. A4Awﬁ~n¢nb éociai :acucro; 16 a‘ sopliation’ :aﬁ-icudﬁ between .

.

»1ﬂt€r€au and Lalxc, mea surQS‘anu ”OLiQ"PCGﬁﬂﬂlc aiatu5g .although this
- may hav Gperated aurilcr Lﬂ ctermlnln& cnt Y. *0‘*elect1vb ncccndary‘r
schoois, There was sameievidqncg th 3t ehildrens’ intefeﬁt_in science
. was: &elatca to tha nuﬁaea of 1r re&atlveg who » reva sclentists. - This
~ g¢cprds wlth the no&k 01 nrowqil, wha - Ln a stuaj~ f 705 girls from ‘
‘twelve Sheffield Cramma; Scuaolo; iehnd that glr1s taVIag up & &éiance
caresr roze of ca had Lath@ﬁ” who werv engured in 1ntc1¢ectLu11y
;aemandin§ gareer¢.‘ Er@n »ac ratvospﬁctive accounts of students it
‘,ﬁppﬁéreé;th?t ezpectation of bﬁg ar Qarnings $1$ysfsome‘par§ iﬁ the
~decision to spgmi&lésé in sclcntli éjsubje¢ts¢; The'career of seience
teaqhervwgé’fbuné tg be not at allfhighi? regardeg; gither by the nost
, scientifically afiented pupils,qr_girls;'wha are asually attraétéd to
teaching in generals v o |

'TLQ importangg of intere t hus becn st" ed by Louahy0u~? in.a

i

questionnaire survey of 34 boys and‘sa girlé from a Hest Riﬁimgtgrammar_

~school, the caacluarﬁ ‘that &ﬂLCIﬁSuS were very inpartant, ToTe 50 than

uﬂuleVGmEﬁt, in urnzng thé buSlS on ahlch eh¢1ﬁren muhw deczslons about

the subge¢ts nay will rtudy at schocl.

et

dore receatly, the whole phenciencn of the *swing from secience' has

e o S S R Y

nrowun, H.M. (1953), 'Some Educational Influences on the Choice of
a Sci-ﬁce Career by Grarmav Schaol' Ciris?, Br.Jd. Ld.Posa, 235, 194,

ZZﬁO&FﬁLOﬂ' Yeli, ﬁttxtudes to »iolo e2y°s CUnpublished .4, thesis,
Unzvcvvxty of leeds; 1072) :
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been sarutzz sed by Puckuorth and Entwist 12,13 They define the swing in

e ™
fere
;_g. .

(5]

terms of the 9rcp0ttian of paases~obt vined spwcific A~level subject

compared with the total number of passes in all subjects. In these terms

u’)

»

~the swing is nat:just uwzy from ierce, but.also the fo:o gi;;anguaﬂes.

The .ainc);vnnzr to be nudc hv ”agSLQF Titp rature aﬂd tng.s eial, sciences.
The authors point to L&vae major changes in. the "lﬁtﬁ forn whilch may have
}'3&(3. an (3:5:’5&1::?. ﬁ:‘.'_ ; R , - ,l,,-fs;n .

1. idening Lhn cnn*cc of vhbject optlﬁnr in. uhc sixzth form has the
effeét,ﬁf drawing fless comeitted studants® éya; fram.a;pnxe\ 
‘selence currlce VLum«

2.4 increasing. pro} rﬁienief girls:eutered ﬁhe»siithgfezx between
-1?53 and 197§vand they weré 1@35.1ikelybté{fbllav 2 heavily
SCiéﬁC@“b&Sﬁd‘Cﬁ??icéluma» |

- 3.Hith more. tuﬁentﬁ'stayzﬂs on at sora 1, pupils of lox Prtability
- entered the sinth form and were 1eés.likc1y ta.optlforasciﬁnCG.'
subjects. | |

?MLQ in real term: there may not have been 2 swing from science,

prl

“at the new catega:y’cL ”apiT Lﬁt ‘i g the rzmkh form aftsr 1963 may
‘have been less likely to;cheﬁse selence ruhjegtg,

,fséuckwwrth1&< has ﬁrarw at t..tﬁan also to *H@ fact that h@ sciences
b;xeﬁplifE a sroup of ’ubJGQL° w:'oh Teq uire cumu«atlve TPa:nﬂﬁr.v»Hith}
less‘rigid Gwlevél ré iT mnnt~ o enaqr the qi Lh form, mora 3upils were
likely to enter‘without'aﬁ'0~1ev,1,scifn oo bavkrrauﬂd aﬁd thu° A“&Q’eq

'sc1ence'wasf§realuded for them, A furthpr “ctor was that students who.

had a scienec biased course in the fifth form could turn to the avris and

o 133bc\iﬁrth, D. znd Enthstle, N J.(1°7é), ‘Thc Sw1ng from Scx.e“zca :
& Perrvectlve £rom Hlnd"iyht°‘ fuc.Res., 175 4; 4853,

14Cau~es of the Swing from Science; review of The Continuing Swing?
Pupils lieluctance to Study Science by Duc*worthg «p Bducation,
March 30, 1979, p.373.
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: hﬁméﬁitie§ in thé,éi;thp wﬁetéas & ALuéénL‘w;th aﬁ qus bhizsed course
in the 71~tk forn would erpnm*vnce eat”nﬂo cifficulti@s‘ln turnlng to
vécleﬁc- that 0tngea o

}')uckwarth and Entw»stlelf' thus found it ’Varguablle-’ that the sciences
had lost recruits because of a chaﬁpe,iﬁ puﬁiis’vaﬁfiigdas'to science,
ﬁ y round.*t rucﬁ ”an p ebucle thdt " ﬁa!evhz§9lbepn:étffaeted-away
b the 'elcome dxversiiic tiap af =1Vth~¢orm co¢r Qs thlé othera, the
°net 1&th«&c“m i’; havebn ever begn er:ous Cand ies far scicnce(cr

A 1anbu age) ccufseskﬁcééusé thé§ fiﬂé théée sﬁgjéﬁgs partidélarly :
dhficult.” S B

‘,Pelllﬁ in & stwd) of the swznﬁ frmm 9bysics, bseé‘é qﬁéétionnéire
to mhle the ttltudeﬂ of fifth fb*mers, ho were ctuévlng physmcs and

As&xth formers, soma of dhom wer& s*uuying hyéics,énd'écmé of whon had
’viven up physics after O~19vel. Tha u*vey <Lr’eﬁtéd four méin’factors

‘:whioh aé' have b"en pro eing & nﬁbqtiVP physins swiﬁg ¢ |

E.Lhﬂ poot %rage af 0~1eve1 phy icsm
ZchE ccnsvdc -able difficultv of the 0~i§vei subject;

RLie ‘tractmve teachln? ﬁ@LhOd

(o]

&gfhekexﬁanezon of the range of availabla A-leve sébjééis.
| The pe*cexvea 61 f culty of cherisL“v and phy51cs as & factor in
deczdzng A«levcl subgecta, was also remarked upen by G¢ek9111’ in 2 study
of 1280 secandary sch001 pupilse ‘ . | |
At ﬁniversity_éheré appears to be very little bppoféunity to change’
A'épaciaiigms after métriculatibﬁ. Keéle Uﬁivéféity is uniéue in offering

‘2 Foundation Year, which sllows students to sample a number of subject

' 15guckwgrth, D, and,ﬁﬁtvisﬁlé, Wode, ODecCits, Da53s
169611, AJY. (1Q77), *Subject Swzngs at A~1eve] t ﬁtLitudes to
. Physies?®, Sch.Sci.Rev., 58, 265, 763-770, R

17gaskell, D.C.(1975), 'The Flow of Chenmists', Bduc.in Sci., 62, 23.
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. aa
discxylzne% and 5&1&&» ‘their honours subjects subseguentlye 11ifretd

areduccu evidence to 5uppert the h}potha $is that the weaker sclicice

students vere nsre likely to chanpge their intenéeﬁ specialisms ‘to the

arts side. Tha¢5uhjects mostvlixely to attract such students were '
ecano 5 polzticsg p ycho;aby Amerxumn utUﬁlQ“”Shbjﬁﬂuﬁ which were.

»

not‘ii»e£; to have »enu &audiea at scruahw‘rU
The balief that mlance L*~r&eé are ore zﬂiellectugl 1y demanding
than arts courses, howover i {adnéad; til1l prevn;iﬂ at-university

level.

18113 ffe, AuH., The Foundation Year in the University of Keelo-
A Reports Socelevilonograph 12, (Keele University : 1968), p«10l.




CHAPTER FIVE
TEACHING STYLES

In_tﬁéir rev;ew.df research connected with the teaahing of affective
responses,{Khan,and-weissl'end-wi;h.the)statement that education cannot
afford the luxury of bhaving its most impa:cant:affectiyg,edtcomes occur.
as aécidénts-or]uniatenﬁedjeffeqts of the curriculum and of school life
in geae#al.‘ Evgnsz'has_ppia;ed‘out_:hat”we can arrange for our children
to acquire particular information(and to 1éarn.patticu1ar‘skills, so in
| ;he.same way_wé eén:arrange for them to acquire particular attitudes and

intereséé, | |

| An imga:tant factor in bringing about affective development within

the géhéol or college is the teaching method or style. Within the sphere
lof higher education Horﬁsbthmith3 has shown that, at the University of
Surrey, students taking the Human and Physical Sciences degree shbw‘a
good deal of dissatisfaction with the Physical Science part of the degree,
largely bééause 6f its expository teaching style. 'Thé.Physical Science
component is taught in a didactic stYle. _The human ideas énd social
-science oﬁAphilgsophy optioﬁ, on the'éther hand, are taught heuristically
with no rigid»stratifieation between the teacher and the taught. The . . ..
students,claimed more interest, enjoyment and involvement in the part

of the course which used heuristic methods, whereas the didactic

, than, S.B. and Heiss, Jv, 'The Teaching of Affective Responses',; in
Second Haendbook of Research on Teaching, ed.Travers, R.M.W.{(Chicago
American Educational Research Association, 1973), p.789.

2Evans, KolMop Attitudes and Interests in Education, (London ¢
Poutlcdge and Kegan Paul, 1965), p.1l4l.

SHornsby~-Smith, M.P.(1973), *Styles of Teaching and their Influence
on the Interestsof Students in Sczence, Duxhan. Boseavch. Reyve, 7, 31, 807
815 2



approach of the physical sciénce course produced unfavourzble attitudes.
Indeed, the study suggested;thae 2 possible reason for higher wastage

. rates in the sciences than the humanities may be the didactic teaching
style.

A useful technique; which'éncempaéseé affective as well as copnitive
quulitzeu in the student, is the method of small group discussion. . .
Groug are 3mpartmnt zn af‘ectrve develap?antg b@ﬂmﬂue thcy eerve as.an
;lmgartant refereace for the student prav;dzng a set ef social rcleu.
-nsrmw, values and attltudes for thezr members.; In grazp dnscuquion thn
:tehcher ean wltheraw osme guthority and allew Otudcnts ta be exyased to
a varzety uf vxeze from. their poersc Bea«._z:d‘5 ha noted thwt a new «;ir'
:axperzeace conbﬁned with fres discussien is cruciul ‘in che ﬁgznr attitudea,
:p»rﬁmeuiariy hhere prejﬁdice and misc01ceptxon are inVOlveac When }
Saudeqtv e“pﬂrzence ccgniLiVQ dissonancas they like to be. anure of hawir‘
:ather nﬁmbers of the group are re"ponﬁing a én assurance‘that-thelr =
.tesponse is agproprlate.‘ Indeed, thnre is evidcncc6 to sugwest that
_ndLV1dLa?s in a alass are influeﬂced 1n thezr rencticno to the 1
persuaszve nessage by clues as to ‘how athers are. res pond&ng.4 |

|  Part ef the task of asszsting the attxtude devulopment cf _ 
findzviduul S therefbre, has to do w1th mangging the 'e»hss° of the group
to which they beleagn‘réverglsn tenaenc1e=7 are ﬂﬁnh easzer to rever*e
~in in@iviéualsgthan in groﬁbs;; it is a most d1fflcult tnSh for a teacher

‘tc,prgpetly,teashﬂaygfoupsiﬁhich has developed a hostility’to the subjecta

éﬂeardgﬁep Teaching and Learning in Hicher Educatiung (Harmondsworth,
'hlﬁ&lesew Penguin, 1970); Pa127¢

5 %en pare Sﬁe‘,'~; “ ‘ : v ,f,f¢

5Nevconbp T.n., Turner, RoHe ,and Converse, P.E., Soczal PSYChOlO?Yg
rev.eunu, (LOﬂdon t Fouuledye and &epun Paul, 1966), paiOQ. =

see page 59.
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snother wﬁy of promoting the development of a particular attitude
is‘to'get‘the student toAactively suppért it or to behave in such a way
as to endorse it. Some of the'evidence vﬁpparting the validity ef such
-2 method is cited in Bem.8 To prorote positive attitudes towards the
importance of - f0110w1ng safe procedures in 1aboratory work, for example,
| an essay nght be set on ’Ehe 1mnortance of safety rules fur p*accical
work® or a pupil nght be asked to talk to the class on the same topic. .
Din?ele~ has remarked up@n the value of siwulated role-playing exerclses
in Geagraphy Iessens for helping to reveal value systems and philosophies
‘of lmfa. ralewplayzng exerciseo have been less 1mportant as teaching .
.strateﬂies in scxence in the last decade, since they are, in many.
respects, tha antztheszs of the more fashlonable dlSCOVGfY*lGafﬂlng
; appraacheq. |

‘Dgsqovery methods can’a1§é be impoitant'in promoting_positive
_attitﬁaésy This is particularly the case in thg:sqiencesg where practical
work 1ends itéelf t§ this,sﬁrategy,; In the United States,,Charenm»l1
- has described the use of a set of onen~ended chemistry expariments
‘ preduce& by the Hgnufacturing Chemists‘ Assoczatlnn in developing
positive attztudes; He fbund that the majority of <tudents preferred
the open»enécd experimcntc to the tradztzonai 'closed' experimentu.
,VThe chemistry teachers repnrtnd that Lhe HCA 9xper1nents uere a useful

toc] 1n provzdzng rotivatlon and the deve opment oF pnszt1ve czentific

o attltudeou s

o Sﬁemy D.J.(1967), 'Self-Perception ¢ An Altérﬂativé Interpretation
‘ef'Cognitive‘Dissonanae Phenomena®, Psy.Reve, 74, 188-200.

9Bmkele, G., *The Affective Domain®, T.E. s., Jun.il, 1975, Ps30.
1OChzren, G¢(1963), *The LEffect of Open~Inded Eyperimentv in

\Chemistry on the Achievement of Certain Objectives in ScLence Teaching®,
»J.l\eScdﬂlc Teache, 1, 184-190,

' 1lCharen, G.(1966), 'Laboratory Methods Build Attitudes®, Sci.Educe,
50, 1, 54557,
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Pleves'?, investigating the attitudes and intevests generated by the
intToduction of;fhe‘Scdﬁtiéﬁ Iﬁtégréteé Science scheme at a British
Foféés'ééhdbl in Germany, found that ghé'ﬁdpgistﬁéfé iafgéiy in favour
of discovery methods and that 947 of his sample ehjoyed the individuel
practical ﬁérk; o EA . “ B e
Howaver, it should net be assumed that dxscovery nethcd are
vkagprop:;atevfgr g}; gtudents.‘ Bunh 13 has shawn that ibr some of the
‘bug§?6fsi£y studénté he_iﬁvésfxgated;ldlscovery mntheds led to confusion,
| apathyg antaganism aﬁé faiiﬁfé;‘ Lhe students perfcrmed be t i teaching
‘situdtzcﬂs nhere they were direeted and organised. .:_vi. |
e It is possible that Lhe succesv of a part:cular teaehing style may
,,be related to Lhe personalxty nf the studente Entwistlélé used scales '
‘deVeloyeﬁ by Eysenck and Cattell to inVeStigate the relatxonshlp between
_”1nﬁreversxaniextravexsxon and academzc success at school and univers&tyg
“_The results sugges*ed that the sLyle of-teuchlng mxght affect the
.relatlenshlps betvecn perscnallty and attalnment. " ‘

Meyer and Egnibldis_zn their StudY_9f_¥50 pupiis:frbﬁ,a iargé
co-educational bilateral school on the fringe of East London offer
suggestions about maigtgining intergst in sciencé: In the first year
at secondary school interéstvis’pﬁéséﬁt ih’mbst pﬁbiié; but nesds to be
fostéréd if it is not to deﬁefioréﬁé;_ Théy s&ggeétbtﬁaﬁ intéresi can be

. Lz?lewes, J,A.(197J), *An Attempt to Evaluate Attltudes and Interest
Towards the End of a Modémn Lntroductory Course in a British Forces
Sﬁhaol 1n Germany', ScheSci.Rave , 55, 197, 796~800.

13Dunham, 3.5 "Attitudes énd Motivation', in New Movements in the
Study and Teaching of Biology, ede Selmes, C., (London : Temple Smith,
L97£})g paZZ;&n

e 142ntw1otxe, H.J (1971), “?ersonalltf and Academxc Attainment'
BranLﬁePSYtp L';Z, 29 131:

15Heyer, G.Re &nd ?enfold, D.u;E.(IQGI), ‘Factors Associated wzth
Interest in Science'; DBreJ.Ed.Psy., 31; 36.
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zncreaseé by - allcw1nw vuvils to voru with sultable cla smates and that
.p&pils tﬁo ‘are encouraged to look up thzngs for them e;vésawill’probably.
‘bgcome msre 1ntetnated than hhca: "no merely receive’ 1nformatzon ;rom
-[the »eacheru; Thxs raiseﬂ the ques»zon of the 1mnortance of anczllary
Vequzpncnu in pramnt1ng affeetive de¢elopment'_,

"Lae As acaatacn €or cheﬁﬁe Pducah on15 in dts, polzcy btatement on
’SQLLﬁLC and General Education®, ‘nakes the parnt that- gooa scxence teaching
,,makes:qucialjdehands OnnSUPPﬁrLIVGwprOVLSLOnSa':&hﬁn and- WLzsﬁL"comment

,that Min aadltien te the teacher and . the clagsroon. ch1ronmevL, other najor
‘”SQHACEu of 1nf1uaﬁce on. the eevelopment of akfectlve behavxeurs are |
icammunlcatxan materials(such as tex tboakq and othnr softw re)a...."=
Luplls Ulll only be mot:vated to us teztbouks wblch they {1nd
attractxve. .In,h;qlogy,thg,msgg‘Sucdessfpl,bpoks,;egd”tg_have'a large

format, enabling the use of large diagrams and type.  Pages are made

.4a@trééﬁive“by,béla§cingnplogksécf.tyﬁeQWith;di&staﬁs and_ photographs.

- Beaggeiiéil:;t 735 also an ,.imz‘mrta;;tf factor. ._I,n‘.faﬂé‘zirvéy,of\ Physics bocks
intended for use with.C.S.E, and G.C.E., O-level pupils, Johnsonl8 found
thgé_ihelmajq;ipy,required.reading gggs.ip ex@ess,pf thgvchéonological
age. of the»yuﬁil‘and,ﬂarxick;?,hgs found thgt_éimilar,problgms’can exist

- for. blnlopv‘ba@ks‘ ,uig?,},}'-i - ‘,‘ ; ' v' ‘
4o al;grgat@vgﬁggthcé gﬁfg:gsgnginf 1nfcrn ticﬂ 1v pr cgrammed
,lgga:nﬁnb, whlch permlts a 1u1 ratio between 'inﬂtructcr and instructed.

Suchva_deszpaplgvratga cap,pnly‘be achieved for br;eaypcriods‘in a

15Assoc1atlon for Science Education, uCleﬂCG and Gene"al Education,
© (Hatfield,Herts 's AcS.Esy 1971), Pelis ™

*17khan, S.Bs and Heiss, Je, 0Dscite, D770

. 183olmson, R.K.(1979), *Readability', Sch.Sci.Rev.; 60, 212, 562-568

19arriek, T.(i078), *Problems of Assessing Readability of BDiology
Textbooks for First Examinations', J.Biol.Ed., 12, 2, 113-122,
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cbnveﬂtibnaliclassrﬁbmiieésdn;‘ Thes apparent ebsence of the human element,
'7‘ﬁdﬁeVer;;iéy be iﬁhﬁﬁiﬁiﬁg‘ﬁﬁr‘sama'pupiis;* Gkunrorifa?® nas investigated
the‘efféCﬁiveness’df provramr a 1earninb $n ‘Geopraphy for Nigeri
secbﬁéary»school.pupii and fbund that ptog ammms can prcauac more
 favourable attztuces towards nap readlng in Gecgraphy than conventional
‘ftexte R
Therﬂ is no regl “ubgtlthteg bswever, €or a gacd teanher, who' prav1des
;:Lor h1° pupvls a madel, that theyywaulé wish to emulateo »MaceZI ‘has

‘.stbtea the szmple trut& Lhat,7"Lik1ngs for sabge Ls are often derived

= fram izllmgs,far paa§1e;ghc';gacn_tpgse;subqects¢ﬁA o

- 20pxunrotifa, F.0.(1975), Attitudes of Wigerisn Sccondary School
. Children to Programmed Instruction 1n Geography » Educ.Res., 17, 2y 110~
114. . .

21Mace, C.A., The Psyéhology 6f Study; (Harmondsworth ¢ Penguin, 1968)
p.103.




. CHAPTER SIX
| OFFICIAL STATEWINTS

" ‘In the last ten years 2 number of official bodies with
- responsibilities for ‘the ‘curriculum in ’_S'chéblé »" héve ineluded: stotenents

acut the affective. dcm%xn 1n ‘their. ﬂbjeﬁtiVEui

In 10?0, thc Scuools Caunci11 defiﬁed tne scient fﬁc netnsd, ‘ot in
terms of‘a;fbrmaljset:af}pxacedqres§wh1ch{canabeasysyemgﬁicaily applled
- to solve a ﬁrobiém;.Eut‘in‘affdétiVefterms,é‘Jf§q‘z”fﬁt.’

"hethods of inquiry used in s cxence, ccnmanly called ”snlentafzc

method”, are intrin31ca11y elusive and difficult for the layman
- to grasps It is a method neither in the sense of a fo"mal ‘

,procedure nor &n infallible prescrxption; tather, it is a set of
. attitudes [xtahzcs mine]y springing from the phﬁlosaphy of the
"dzscxplxne, which provide a basis for actlono" :

| To assess whether pupils had deV¢lopeé such a s»t éf attztudes was a
'declared functlon of the ‘Assessment of Performance Unzt‘ set up by the
'Department cf Edueatlon and Science in 19”&.» The A.P.U.'s terms of
:.refereace are ta'"promete the developmenu ai methods of asgesqlng and
‘monataaang ﬁhe achievement 0& children at schnol, and to ee& to  :
.1dcnt&f§ the inczdence of under»achievemcnt.“z To msnlter developnent ,
 in eczencep two teams haVe been set up based at the Univers ity of Leeds
| and Chelsea College, University nf Londana' Thc ain of the' teams zs to
':ﬁevelop assass ment 1nstruments ﬂhlch Wlll provide xnexght into. ccxentific

developmcnu at e’even, thirteen and fzfteen years of ages " The teams will

| ,:,,;.1Scﬁools Couqczl Bulletin No¢3, Changes in uGhOO Sei cuce Teachings.
‘(Londoq s Tvans/Methnea BaucatiOﬂ, 1910}, p.

{ 2pepartment of Education’ énd SCzenca,(197a), 7A°sesszn9 ‘the -
Perfo Tmanee Qf Eupils, D.L.S. Repo;t on Education, Mos93s; Pels

ey

36



(55
~3

" focus their range of test instruments on the relevant processes and
skills such as observation, selection, pattern seeking, explanation(or

_hypothesis construction), experimentation, communication; and on

attitudes to science;and'its applicati ons[ztal cs mlneT, in the context
not'only of the subject matter commﬁnly dealt with in science but also

in other Veuqans ”’,

5-

Similariaims ave to be found in other subjects. The mathematics '
 team; for exanple, ‘a’.revd@elopiﬂg instruments to assess  the "power of
generalisation and prco;, C&D&Clty for investigation -and’ 'CfEathE

tnougnt’p and tltudes~towaras'and abbutVtﬁéésubjecz;c=¢;[ita1ics Mine]wé

Thn attltudes tb@t one r expect. to find developing in & sclence

r

'~ﬂtudcna were elabor ated in a DiE.Sy ?oncultative p «J-on assessing

,scienti“ia devalopment. Thu papﬁv suggects vix mazn quglitles s
1.0pe pzxn&eanesv~ pay 1ng ‘attention to several points of vzéw;"
o considering all evidence, chenging cne's ideas
if eviacnce iu COﬁViﬂClﬂ?o N -

“.aolf~crxyic1am~ appraising one's own work and 1ceas, pa;nting out’
i stréngths and weaknesses, making suggestlens for
imprcvemaﬁt and actzng on then.

a.Indcpeuaence of Thﬁught~ naking up cn"’s o mind and pr oducznc
evidence for one’s own Judgemcnta '

: LehégﬂsnuLbLllty* woLklnp wzthaut supervismen, acccra:ng te the
~ demands of the tasks not allowing personal
preference to be the criterion of actione

S.Perseverenoé« péfsisting deSpite difﬁicultiess whilst" seeing the
' need to try different ways rather than pcr zist in
a fruitiess waye ' Lo

véccc*ope;ation~ working with others; contributing ideac and accepting
counter-suggestions and criticism.

3Ibide, Pede

a":'n

Hardc*am, T., ‘Patience Rewarded®, Ten.h., dctober 14, 1977, Pe2o

e

: SAssessment of P€rforr ance Unit, *Assessment of Scientific Development'
D.E. 8. Consultative Paper, October 1877. '

Ly
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In addition to measuring these 'scientific attitudes®' the monitoring
team was also recommended te consider producing assessment items on
attitudes towards science, exploring the development of interest,
enjoyment and commitment, The main theme of this thesis is to explore
the development of interest, enjoymant; commitment and related affective
qualities, using a taxonomic approach.

The most recent curriculum development project, which has included
the éxpression of affective objecti?es is that of ﬁhe'Schoels Council
184 Researcﬁ Programme';6 A number 6f bodies With strong educational
links were comnissioned to prepare syllabuses in the main subject areas
of séience'andbto include statements of aims and objectives, details of
assessment material and procedures.

Tﬁe Institute of Biology Commissioned Groub on biology did not
produce'anvihspiring‘set of affective objeétives and confined itself
to the affective aspect of the scientifid method alréady referred to.7_
Amcngst‘the bbjectives,cited was the need to apply the scientific method
to the investigation of biology by :

i. developing a critical approach to all evidences

2. the recognition and appreciation of patterns and relationships

" within biology as & whole,S ~

Some of the other groups were more explicit in stating their
affective objectives, The Welsh Joint Education Committee Commissioned
Groupvcanhysics,_for example, referred to the need :

1. To enable students to derive interest, enjoyment and some sense

AR T AN

6schools Council, Schools Council 18+ Research Propramme : Studies
Based on the N and T Proposals i Report of the Science Syllabus Steering
Group to the Joint Examinations Sub-Committee of the Schools Council,
(Schools Council, April 1977). . o

7Schools Council Bulletin Noo3e, locecit.

8scheols Coﬁncil, op.cit.,kRepart of the Biology Commissioned Group
Based on the Institute of LEiology, pe2.
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ot

of arhievenant from thoir stud
2:Te appreciete ths way Dhysics
in everyday 1ife.9 :

r of vhysics. o L -
s used to sclve practical problems

el &

4 sznllar &tatenmnt was made by the Association for Seience
Fducetion Cammissisned Group on physiess wh&ch hﬂe amongst its aims 3

1.To create an avareness of the applications of physé end of,
“the influonces and consaguances ¢f seiantific and tecuqicc
development on sotlety and the envivonmmt. ,

2.To develop an interest in physies as a satisfying intellectual
dis ¢p11nea . [ L , .

The fﬂllest staten .t of affectivn @bjecrivaughwzuver, was given by
“the Joint hatrlauxntzox &oard Ccmmissienoé Craup on ch&m str yp.which
devotad 2 special sectzcn to this aspeet : .

Attitudes, interests and values
Courses develeped fronm the s syliabus ¢h@ulﬂ help rhc studaat tc :
‘1.velue chemistry both for its intrvinsic value and for its
" contributien to ﬁacietys a :
2edovelop and meintein a continuing curiosity and desire to knows
2.enjoy generating knowledge which is new teo the students
4.rvecognise and conduct honest end unbissed eveaiuaticn of data
, end theoriesy
. S.vespect and concider the fdeas of otherss
Gsbe flexible and open-minded and willing to seek infarmatlon;
7erecognise the applications and implications of the chemist's
knowledge in society, thereby helping the student to an
understonding of 1ife in a2 technolagieal sociabys
S.realise that many everyday decisions are at best a compromise
between eonflicting intereste and alse that sony decisions ave
neca ssarily talken on incomyletc vvmdeﬁceail

R I AP SAN RSN LIS

“SCuﬁ§1° Cauncz;, op.ci»‘,RCﬁs*t e{ £he “h&sies Cn m&s~icned‘ﬁrnup
basad on the Welsh Joint Fducation Committeﬁg Pele

1Q€cb sols Council, op.cite., Report of the Physics Comissicned Group
besed en tha &Asso ooiation for aClLﬂC& Educations Pels

11“@3“313 Cguncix, awec tes Roport of the Chemistry Commissioned Group
based on the Joint Matriculation Boardes Pe3e
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nxfm' IR SEVEN .

THE NATURE OF ATTITUDES

in =c1ence thore are a. nuwbcr of terms thicﬁ are common to everyday
speech and specialist cexmmnicationﬁ..The wéré"frﬁit', for example,
in ROy ulqr parlunpe dcnetes a:part cf th o) aaf which is‘fleShyvand
edible, . Hhenvtha botanist uses the wﬁrd;*fruit'#‘itvencoﬁﬂasses 2

-wlder range 0'c struct ureg, tthh nay or m gay'not‘be'fleshy"and which nay

sy

or. muy not ha edlblae
The tcrn ‘autztuée‘ pGSﬂnv‘q."imiléz” Gitufés‘whlﬂh have been
iéuﬁma& sed by Selmes.l It was derivvd frnﬁ @vez day ?aw puage § it is
.Sbill ﬂharud betwaen thm tecnnical 1unruage o” ocla? 001cntlsts and
tha e eé'day lanpuaae of common qense* 1a bot lanauageg it has & long
"hlstorv cf useugh and has underpone chaﬁges in nmanlnu, and it‘has_
‘éeveloped;as_an znterdmsclp;znarw term,:equally acceptable to‘batﬁ
éé?éhﬁla gists and’ aoc¢010g ts.. ‘ ‘ | NI
However,‘unlike mnstascientifié‘térm‘, the word 'attitude’ is
capable of dmrferent definitions %ﬁthxﬂ di fer tvere ' the fie;d of
sociél psycholavvt' A71portz snmmarzsnd the literature in 19?5 and |
proposed hlS omn dﬂfinitzoq : TAn attitude is a mental gnd neural state
of readines s, oryanised throuph e: per;eqcb, xertiﬁg a directiwe or

ﬂamlc 1nfluence upov thn 1ndiv1dual’“ response to all cbjects and

A 1Selmas, C.,'Attitudes Towards Science« The Design, Construction,
Validation and Use of an Attitude Scale ,(UnpublisheJ Ph.D. thesis,
Universit" of Bath, i??l}z pe8e

‘ «A11pmrt, u.&., ’xttltude » in Attitudes znd Behaviour,; ed.Thomas, K
(Hnrnand*wcrtn, Middlesex : Penguin, 1971), p.17-20,

41
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situztions with which it is related.® This definition is still highly
tinfluentialq
& more recent review of definitions by DeFleur and Westie3, places
then into ene_ef two:catggeries.
1; ?rababilityfcancepticﬁs
Definitions within this category tend to emphasise the consistency
of attitudinal response. If en individual is presented with an
atﬁitudg.stimulug;:it would be pcsSible;to predict the subseguent
response with a high probability of success.
ZoyLatent prc;essvccnceptions
| This type of definition extends beyondAréspange‘cénsistency and
ryastul ates a *hidden® or 'latent' variable, within the individual,
_producing pgrticglar responsgs to particular stimuli. Allport's
elassic definition, quoted above, is Qf this second type s?nce it
refers to an aﬁtitude ésv"exerting,a éirective or dynamic influence®.
It is 2 fashion amongst social psychologists to produce personal
definitioné of terms, but such a practice is not desirable since it can
introduce diffi culties of commmication. Brown® has commented that, in
general, the study of attitudes‘ig “characterised by diverse theories,
complex concepts ggda frequently, ill~defined terminology.® Khan and
Weiss® have attempted to express the commmality amongst the various
defigitions by nating that "attitudes are selectively acquired and

1ntegrated thtsu h learning and experience; that they are enduring

 3peFleur, M.L. 2nd Wes tie, F.R., ‘Attitude as & Scientific Concept',

Jin Attitudes and Behaviour, ed. Thomas,¥., (Harmondsworth, Middlesex 3
‘ ngui!}p ‘E.Gi.i )9 Dcza "‘3110 ' ’ ’

4B“ang Sos Attitude Goals in Secondary School Scicnce, (Stirling s
Department of Educatzon, Un1VQrsity cf Stirling, 1976), P-5e

Sthan, S.D. and Weiss,Jo, *The Teaching of Affective Responses?,
in Second Handbook of Research on Teaching, ed. Travers, R.M.W.,(Chicage @
American Educaticnal Research Association, 1973), p.759-804,
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dispcoltlons iﬁdzcatzng reanonSQ canuzstech° ‘and EhuL po itive and
»negative gfrect taward a sacza; or. psycha;oglcal ebgeet “epresents the

salient eha*acterx tle oF an’ attltudea" i

Comnonentq of Attltndos

In gen ttitudcs can, be shswn\to p se§S‘thr¢e compancnts L

1 A C itd ive ucmvanenu.,gi ,fbw.g,¢;;~; ‘

A persen muvt hold aome belinf abcat or, have some knowledge of
an attltﬂd@ obgpeta It is claar thwt a student who doee net %ave

the ccncept of conﬂervatioﬁg for ewanple, wnuld ngt be able to

oo

SRR T

 bove anyzattitu&es;;eggydg,gqyservagipn;;uiN , a
/?..Afv;‘éffe;étivé: c:mp:menm I
‘A'ggrsgg ﬁustthavé gamg fecling er emotlon towardm the attztude -
cb;ecta I‘ thﬂ coﬁcept of consorvatlan daes 1et rei¢; an;
4 imelxnbv or emotions“;n the qtudent, then no &t*itudea w1?1 havei_nu
kbeenvfbrmgdgb | o o i
L B Behﬂvzoural Ccmponenu.
| A person must be nreéisposeﬁ to respand 1n 2 psrtlcular aay te
an attztuﬁe ebgectal Thuq a qtudent muy s@ek to inform himself
abﬁut ccnservatlan ﬂatters bv readzng bonks .on the tepic or, -
, alternatively, a atudcnt may delibe"atply uVDié baeks on . convervation.
Tflaﬂd‘SG hus claimud that anv bphavaour can. be concpzved

1nva1V1nw a certain amounu of veen1ng T . avoidxng conuact &ﬂd a certain

amount of positive or negattve affect, as shown in Figure 2.

.............

L 5”51«nd155 H.C., Atizruap ann Attmtnd@ Chgnge, (NEL Ybrﬁ John
{ileys 1971), pel2. . .
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PGSITIVE AFFECT NEGATIVE AYFECT

SEEX CONTACT | Going toward Going against
AVOID CONTACT |  Revering 1 Going away

FigeZs The ‘two mein dimensions of behavzaur,
(Nodlfled fron Triandls) S

Properties of Attitudes '

 §ﬁ¢ﬁg7thé mény ca@pl?x'éfépettiég i?h?ﬁent ih;éptitudegfit is

' p@séiﬁlﬁ #QZdéﬁbriﬁe tﬁa,jﬁhich'are bf‘majbr importance. These are

the éireatien of'ihe attitd§é‘épd itsﬂdegreé ?f,gentrality{  ,

1. Direction of the attitudé;
By ‘dzrectlon' of an attztude, is meant whether the feelzngo and
emotions towards the attitude object can be deqcrlbed as p031t1ve
or negative. If positive, the attltude cbject would engender
feelings af:pleasuié and gratification and the person would be
predisposed>to seek some kind of contact with it. If negative,
the attitude object would engender feelihgs ef displeasure,and
frustration,»which‘would.lead to avoidance.
In the present study a‘Likert scale technique is used to

>measure attituée‘direction.l Thel§ubject is asgked to respond to
an attitude statement by mérking a;position on a scale, from

which the attitude direction can be irmediately inferred.

STRONGLY DISAGREE | DISAGREE | UNCERTAIN { AGREE | STRONGLY AGREE

Fig. 3. An atlltude continuun indicating attitude direction.
2, Centrality of the attltude object
The centraLity of the attitude object 'is a measure of the

importance of the attitude object to the individual. Objects
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that confront the persen freqﬁently are likely'to show & high
‘degrae of éentrality ahﬁimure’rem;ﬁe ObJGCtL a ?ower éegree of
centraiiﬁy. Thus a perSen‘prepafing for an exanin t§cn shsuld
,shéw‘a hithQQgréejof centraiitV’fof aLtztude to study and 2
lower degree, of eentrallty for, say, att;:g@eglte the fortunes
of the 1ocq1 football el Wb -
kThe:gggpra}ity oflan attitude bbject fer‘the individual has

impbrtant;imﬁlipaﬁi@ns~§Qr;uttitndejfo:mationhand‘gt@bi}itj;
’Eewcom&, Tﬁrner a§d‘Conver§e7,§ﬁa¢étthat fﬁhevggqeralirulgvié.
that we are morelliﬁelyvtd fqrmiattitudgs;towards}pbjects thaﬁ
'have.ssme‘centrality,fbr us, and are less 1ikély to form attitudes

towards objects that are peripheral Or‘psyCholcgically¢xeg¢tea",

Functions of Attitudes
-« . Perhaps the mast 1n~1ueﬂtia1 *econt study of attxtude functmcﬂs is

i

thaﬁ'df Katvgg who ascribes them to four classes L
_i.?he ing twumeqtal, adguatlve or utilltarlan funct;an.
. This funntioq deacribes thn tenﬁencv to maximize th@ rewards in
_the external-envzrcnment nd ?o mlniﬂz the penalties; This
class zs tht €1 eL ﬁa be devoloped by the cnild, wﬁa deveiopa
favauranle attluhdi towazd objects thg; support hls needsvand‘
.unfavourable'attitudes towafdvth9se théﬁidppose'them;"ﬁﬁjéCtS
o a%ﬁk@é attain Té utiliﬁéﬁiaﬁ'status, iﬁ'the'sense that'théy are
aséociatéd“wiéh'sucéess'oi‘failufe_iﬁ satisfying needs. The

" behavioural component is reflected in the development of approach

toweomb, TeMe, Turner, RiH, and Converse, P. E., Sacial Psychologys

reveedn; (London t ROutledae and Kegan Pa xlu 1966), p:él.

. SBatz, 1.(1960} *The Iunctlona; a“pro?ch to th 5t ud’ of Attltudcs'
I’ub.ODm.OLzmtc, 24, 163-204, : : LT
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»andvavoidance habits.

2.The ego~defensi?e function.
Many attitudes are dirccted towards the defence of a person's
self-image as: he attempts to protect hlmself from seeing basic
truthe about hincelf or the realities of the externel world.

¢

A student'who has been brought up as a fundamentalist Christian’
‘may, for example, have strong negative:attitudes towards a study
«of the theory of evolution. |

.B.Thé knowlédge function.
The 1nd1v;dua1 nepdq to he sble to peroelve Stmblllth
org nisatzon and structure in the world or 1t would & Mpﬁoar to be
chaotlc. Knowledge and related dtthudes help to provxae stanéards
and franes of reference fo; undorst.ndlng the world.

é.Ihr vslue—ovpreou)ve function. | R
Atﬁztuder may be the vohlcle by whlcn an 1nd1v1d4a1 reveals his
values and eelf—identmty to otheru. In so doing, the person
derives & nmeasure nf qatisffctiOﬂ, since he is able to control

the projection of 2 SSSiuiVé self-image,

Attitudés and the Affective Domzin

In the present study zn attempt ié made to measufe the'developmental
stage reached by fufther.education studente in the affective domain as
delineated by Krathwohl, Bloom and Masia.® The domain encompasses not
only attitudes, but other constructs such as interests and values. These
terms suffer from the same problems of definition as do attitudes and
thrbﬁghsut this work the suggestions of Krathwohl, Bloom and Masia will

-be used.

D S

®see page 69,
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Stanley and HopkinslO have adapted a diagram from Krathwohl, et.ale,
te show the relationship between the neaning of common affective terms

and the affective domein: It is reproduced as Figure 4.

5:0 T
plob S
o 5.2 Characterisation
SR R :
;ﬁ»y >
g o v
S0 Gt Bel Generalised get
4.0 ;
g 4¢2 Organisation of a value system
. :f‘é'?ﬁ , — . - . ‘
B Conceptualisation ‘
S o 41 0 of a value
3.0 :
! R o 43
| 3.3 Commitment g
T e gl
. . . . (0]
el | 362 Preference for a valueg g o
og » omi - J‘j - -q’
<R F T el =
paci B - + - ﬁ :
&1 3.1 Acceptance of a value & =
2“;{} ; N . . : Lo <
g 2.3 Satisfaction in tfesponse
) P o . . )
"ﬁ , y ’3 2 ‘ 0 “ L b
@i 1262 Willingmess to respead o
3 . H
£ , .
%) . E’
¢ 2.1 Acquiescence in responding = 5|
1.0 : e —
1.3 Controlled attention . -
8 | 1.2 Willingness to receive
ot . !
5 |
81 1.1 Avareness - - W
£ :

Fige4. The range of meaning of common affective terms as defined
by the texonomy of educdtional objectives.
(Adapted from Stonier and Hopkins)

iaﬂtmle‘v,c}.c. azié Hopkins,K.D., Educational and Psycholcrical
Measurement and evaluation, (New Jersey : Prentice-Hall, 1972), p.283.




CHAFTER EIGHT
THE IMPORTANCE OF ATTITUDES

Education shotld be ‘concerned with the affedtive, copnitive and
‘psychom5f6t'éebéi0ﬁmeﬁt‘6f‘ﬁbbiig., However; wheress ‘cognitive ‘and
psychomotor skills are Gsually developed within 'the highly structured
franework of & ‘curriculum, affective development is often allowed to

jh'apﬁéwc‘éns’éciﬁéﬁtia;ﬁ}n ft'fs'a'céﬁﬁfaiitéﬁét'bf‘fhis;pﬁéséhtjéfﬂdy

that affectzve developnent should be ‘accorded 2 similar status to
,kcagnltlve ‘and psynhomator development thhln the currlculum ‘of ‘the schaol
‘and that affective obJectlves should he gursued in a systematlc manner.
”he 1mportance of attltudes is st«ted sinply but potently by Allenlﬁ

"Puplls must be tilllng as ‘well as able 1f we are to expect ‘then to
succeed in ‘school work. Whether they are willing or not depends a
:lqt on their attitude to school work; putting it bluntly, on
whether they are favourably inclined or not. ' :

Why should it matter so much whether pupils are favourably
inclined? The answer is that of the two things, ability and
wlllingness, willingness is what you can do more about. And it
is remarkable how able people become once they are willing. If
pupils have wrong attitudes, this can easily persist, anyway,
until you do do something about it. Putting it another way, a
reason for studying attitudes is that you can give the customer
what he wants. In business this is essential. In education it is

- not very different."

For older adolescents, exemplified by students in further and
higher education, there is evidence of the importance of positive

attitudes in academic achievement. Vernon? has said that "a g~factor

, 14llen, E.A., ‘A New Look at Adolescents® Attitudes to Schbol','in
~ The Psycholoey of Adolescence. Nine Lectures. (Swansea t Faculty of
Lducation, University College of Swansea, 1966), Pe7.

ZVernan, P.E., The Measurement of Abilities, 2nd edn., (London :
- University of London Press, 1956), D.l46.

48
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caﬁ étill Be éxtracted from their mental test resulﬁs,'bﬁt it seems to
piay.a decreasingly important part in educational or vpcatiqnal
acnievemgnt, and'interests,iyork at;i;udgs,_and temperamgqtalxtraits
become more influential." |
Hore receptlyifaowgtree?:hag gxam;ngdvﬁhe ¢g§relat?ons bétWeen

G,§ﬁ$. &-level results and SQ???%%,in fiQ§;‘qqiversi§}‘egamingtionsa He
_hes found that less than eleven pgrqengacftyariance_ig:unifetgity success
,?33:59 egpiaineﬁ‘by'Yériat}pn‘iqAacadeéiq:achievgmegtngtfthg time of entry
and tﬁat‘“péfhaps suchafactérs 55'99?59F311t3 and motivation may have as
much or more‘influence in higher education.”

| However, attitﬁdés’éhodid”nqt merely Be“ééén'as'a’pcssibie factor
"in’cognitive sﬁcééés Eut{shbuld:be priégd in theif_oﬁn right., Any
"educational'eétablishménté'which‘attacﬁGS‘ho imﬁortanée té_tbe development
of positive’in;éresté, attitUdéS'anq'Values, does its‘studeuts a |

disservice.

',3Rowntree, D;, Assessing Studentss How Shall we Know Then?,
(London : Harper and Row, 1977); Del7.




. CHAPTER NINE
ATTITUDE ACQUISITION AND CHANGE

Few social psychologists:wéuld-hold theiview‘that we ere born with
' attiﬁudes or that they may be %ttrlbuted to phy31910pica1 maturatzon.1
,vPather, attztudes are acquired or learnt. .

v © Soon aL;er'bzrth an,lnfant is.capablezof maﬁiﬁé éffectivé responses
in~thé-senee-thatuit‘will'aﬁproaéh'objecté, persenS*add situations that
.provmde interest or: amusement end avoid objects, persons. and situations
| that appear threanenlng.z By the time the child enteru schocl it will
~ therefore navetacquzredra;repertoirefcf:attitudes, some,educatlonally and
soczally desirable and some undesirable. Dne of the roles of the school
,shauld be to strengthen desirable attitudes, redncp the strength of
undesifable_attxtudesvand prov;de anvapproprlate environment for the
develcpment of new, positive attitﬁdes¢ Such a process should occur
throughout £he education of the 1ndxv1dual, but if it is to be effcctzve
.',it should beiproperly;structuredqz Khan . and inss3_make a’clear‘statement
, nf the c¢ase ¢
"Tho belief that a student will develop positlve attitudes towards

subject matter, school, education, the teacher and others just by
... coming to school and interacting with the curriculum materials,

1hcuu1re3 HeJe, *Innate-and Physiological Aspects of Attmtudes' in
Attitudes, ed.Varren, Ne. and Jahoda, Me, 2ndeedn., (Harmondsworth,
Middlesex ¢ Fenguin Books, 1973), p.49-58.

zsee,page 45,

.. 3Khan, S.B. and Heiss, J; *The Teaching of Affective Responses®, in
Second Handbook of Research on Teaching, ed. Travers, R.M.W., (Chicago
- American Educational Research Association, 1973), p.760,

50
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. other. students, etCe, is an untenable assumptioneseessIf desirable
. affective goals are to be realised as 2 result of the educational
process, relevant formal. learning 31tuatlons have to be developeé
“nnd sygtematically appraxsed."’
| Tho development af attztude to 1earn1ng is dzscussed in a separate
chaptereé The remainéeL of thi’ chapter is devoted to thn theoretical

'ijbasas cf attitude acquisition and change.

~33~u~~wu=;ny%5'g 9.1 . Attitude Acquisitmoﬂ

: Allvorts has postulated four cnndxtxoﬂs fbr th@ fbrnatlon of
1~attitudesra'r;5 T _ffi“’tfﬁ SRS RN LA PRAN PR
y,,=1,&ttitu§es.grg-dgyelcpédﬁfzam;ﬁhgtg¢gumulatiqn_and integration of
\’.1'tne:gxge:iencesgoﬁxchildhocdc,ﬁxgusﬁphexghildjbuilds up a pattern
,,}pf;apprbaqh_andJavoi@g@ge.tgannqies-nlBy“this,metho¢~tha child
y w%d;m3Y,éiﬁﬁﬁﬂll?»d€V€;ﬂﬁ.§¢$t?Gngilikiﬁﬁ1fQ?.bi010$y $3Ya bﬁt,a5 Co
| 11ke for geography;A;- ‘
Zgéttztudes may be develgped throubh élfferentlatiox. A child whb
..ghaQ'a geaeral‘dlslzke:o;,practical.investlgatlonsﬁln,bielogy, mays
over 2. period of time, refzne his attitude and just. have a dislike
-;ﬁef those 1nvestlgutlan° whzch use 11ve animals.. The_attltuae has
,glbecome more sgeaifxc as. the 1nd1vidua1 has.matured,‘  v
S;Attltudes may be fbrm@d in reeponse to é éingle dramaﬁic or
~traumatic expgricﬁge. 1f the chzld experxences revulsion on
';_seging;an,agima}vgisggqteﬁ, this may develop intp_ag_aver81on for
211 biclegical investigations.
,né.éttiﬁudes.may be adopted ready-made from others by imitation or

identification, Children may model their affective responses on

'&b'nee page 53,

5A11p0rt, G.W., *Attitudes?; in A Handbook of Scc1a1 Psychology

" ‘eds Murchison, C., (Horcester, Mass. & Clarke University Press, 1935),
p-SleE%lZn, : S
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= ”ﬁitheié'paféﬁgég éea¢ﬁ§rs éﬁé,fgién&s.'-Aiiﬁgﬁgﬁiéﬁis §1a6es a strong
responsibility on the teacher to portray the'gtgndard of behaviour
expected of his pupils, Hright® found, in 2 study of secondary
'*?;:madérﬁv$chbbl:adelesgeﬁts;uthat parentsawéte~m@re‘influéntia1
'z;ﬁodezs thaﬁ'tedchérs;  Figure'sishcwé how$§apils{fateé:themselves

relative to their teachers, parents and ’ideal self's

LR T T T

| Teachers Qr*f*€5,~mé,s"fff4>uZEafentS,ﬁ**ﬁ-€>'~1d¢al self

f;lfFi5§5, Pupﬁls' rating of three flgures: relatlvc to *ideal self’.
B {Adapted frﬂm Wrzght)a

E&m furﬁhec suggebtzons have been ﬁade by Bunh3m°7\ |
Saﬁttztudes may be fbrmed as a result of beﬁavlcur belnv réiﬁéogééd
:‘hfby apptayriate rewards u ﬁunzshmento If a deszred response is
:Z?relﬁforce& by‘fe%ards wﬁen it 1s made, ﬁhe behav;our ef the pupllv’
‘“b caﬂ gradually be shaped in a speCLfieé ﬁlrectionﬁ COntrollea use
| of verbai praise can, fbr eyampleg act as strong reznfbrcement.
| 6~Att1tudea may be developed in the pup11 'search fbr self--ldentlty.8
| Thu 1f a pupil is consistently ngen classwark beyond his ccnceptual
1eve1, th1s may lead to thm self%concept ‘I am no good at biology'

| and lead to avoidance behaviour. L

ﬁttltudes have ccgnltive, affectzve and behavioural or conayive

canponentsag‘ Generally the cognitive and affe tive components are

acquired ac a result ef some direct emperzence wzth the attitude obJect,

GWrzghtﬁ ﬁ,a.,<1952>, A Ccmparative Study of the Adole scent®s

Goneept of his Parents and TEaCherS’ Educ.Reva , 1&, 226-232,

' 7Dunhhm,'J.,i’Attitudes and ﬁotlvatlan', in Hew VMovements in the

' Study and Teaching of Blology.ed' Selmes, C, (London : Temple Smith,

19785 - 234«245.;‘6

L 8see nage 46,

9 see page 43.



whereas the behavioural component is learned as a result of interaction

wi;h peoble, who bear some relevance to the attitude object.

9.2 Attitude Chaﬂpe

Students ent@r schoels and colleges w1th vast: repéricire of
attitudes,.ébme‘déSirable’and some not; -Part of thp ‘affective education
of the student therefbre becomes concerned,not 50 wuch with the
"develoument of new attatude as. wzth the nodl 1cation of exzsting ones
. and thc elzmznation of undesirable oness  =. .

Of the many theorzes in sccial psychology on how attltudes chungé,
:kthe ﬁost fzrnly est blished 1s tha 'Theory of Co~n;tive Blssonance'
develcped by ;evtlnger.lo At*itude change depends generally on the :‘
recelpt of new 1nfbrmatzon, ahich to the holder of Lhe attztude is
.relevant te the attltude object. Compared with the cegnit1ve cemponents
koL attltudes already held, the new 1nfcrm t1on may be consonent,
aissonant or 1rre1evant. If the nev 1nfornat10n iu dzssonant with
respect to an attxtude already held, then the 1nd1v1dual wzll eyperlencek
& ften81on’ r"frustratlon', which w111 motivate him to Teduce ‘the
' diésohance. The mapnitude of the dissonance is a functlcn of the
following varxables é~ e | ’
 :K1;Tﬁe ceﬁtralit?fof gﬁéiaiiitudevobjéct»fér the‘haidg:,11:7”
‘Disaénant iﬁfoiméﬁioﬁ'ié IQSSVI{kely to éreaté tension if it
- éélétes to;ahﬁaﬁﬁitudetﬁffloﬁ 6éﬁtiai{ty for the holder.
1fDiséonanée"ié'érehtést‘for aétitude objects which have 2 high
:{ degree of centraiuty for the holder or are related to the seli-

7 1dent1ty of the holder.

10Festinger, L., A Theory of Cognltlve Dissonance, (Stanford 3
Stanforé Universzty Press, 1957)

‘??1 see page 4b.
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2.The ratio of consomant to dissonant elements.

If an individual is pr@SEﬁted-wiﬁh-an array 0* 1nr0rnation reluting
to an attitude object, the amount of diSQOnance will be a fgactzgn
of the ratza of dlvsanant to con onant elemantg‘

'» 3 The communality 0; the elementu represented by each cognltion»
More dlesonance wnuld be or eated, fbr example, 1f 2 student hﬂd to
choose between stadyzng biolcgv or chenirtry than if he had te

-chcose betveen unlmal or plant bi ology'

‘Supnss1ng thgt a studenﬁ experzenced dlssonancevhs a result of
expasare te new inform@tzon, there are three maxn meys in whlc% thls may
be reduced. : o | o | |

' FI S? éhﬂngiﬁéxdné'ér’maiézaf’tﬁe’eleménts‘in§;1§éd.iﬁ th@'dissonanﬁ

| relaﬁzonshipo.'- U

2 By *e@zlng further iﬁformﬁtiaﬁ whlch is conson&nt Uith the'

attitude held, | S o

’ B;By deereasing thé'importancn of ﬁhé diééahaﬁé eléméﬁts;

; Tbe tﬁeory ha¢ many carollurmes o; 1rnortance to eduohtzcn. Oné 6f
these is forced complzance o coercion._ quppose, for exam@‘e, that &
stuéent is averse to anznal dxssectiana I; rorced to perform a disscctzon

by the teacher dlsscnance is created.v The student nay rationulise ‘I
, dcn’t agree w*th nhat I am. d01ng, baL I am 3uet1f1ed in behavzng this
vay because they are fbrcing mw‘, which has the effecL of dlmlnzshxng f’
 the alvsonance and thau the 111elihood of attitude change.

Hith respect to the methodology of attltude chanpe, Hovlana, Janis

12

and &@Llez suggest that three elements are important.These are

12Hov1and,c I., Janis, I.L. and Kelley, H.H., *A Summary of
Experimental Studies of Opinion Change®; in Attitudes, ed.Warren, N. and
Jehoda; ., 2nd.edn., (Harmondsworth, Middlesex ¢ Penguin Books, 1973),
pdiS-? 28, :
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1« The Commmicaters
© 2, The Communication.
3. The Audiences
To:these may be added the *channel® through wnichrthezcammuniéatien

iv dellve red, 13

The Commmicator

The charécteristics of the parsan_wishiﬂg‘t0’hring about the
 attitude chan&e are an impertant variable in achieving the chaﬂgec Thé
usual nnarac»erisﬁics m&atiened in the 1itcraturc are the eypertise, or
competance ofvthe cqmmanlcatﬁr znd his credibilztyg' Hoviand, eteal.lﬁ
| have_investigaﬁéd théfimpaxtance of’ﬁhe credibiliﬁy of the source and
present four wain resulis
& ' i, Lcmmuniedtleﬁs mktrzbuteﬁ ﬁc 1ow credihvlaty sau“cev tended to be
cansidezed‘mpre biased and unfair in presentatzou than 5deﬁﬁlCu1
kAoanvaﬁL ibuted to high credibility sources.
lﬁfﬁigh eredibility scurces had a substantially greater immediate
impact mn‘th94audiences opinions than low eredibility sources.
3.The positive effect of high aﬁd‘negat‘ve effect of J?W credibility
‘sources tended to disappear after a few weeks.
Tri&ndiazE ﬁas’triéd to‘émalyse the characteristics ofithe sources
vhich determine the aSSessment-gf credibility and proposes five main
FVariéhles. Sources méy differ in the degree of cempetence arrexpartise

shown towards thavsubjectu. They differ in their degree of familiority,

lifrxandis, H.Co, Attitude and Attitude Ghanse, (Hew York : Jolm
wg ICJ ‘371); pnlli.ﬁ'c

{?"Bﬁﬂdg G‘t-eulwg: 0D 03 ‘Loy ?éliS"liﬁ

L57riondis, HeCep OPiCites Ch.VII,
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Spurees differ ‘in their gttractivencss (appearance and personality)s

In cextéiﬁisitu&tioas”saurces may show hostility. Tisally, sources

differ in the extent of thelr power of pers 2sion.

‘Thp Camﬁunlcﬂtman

Ccmmaﬂlcatzun teﬁhnzquas are very. 1mpar»ant in brxnginv abaut'
fatﬁitude;changee Some pf;the ms:g impqrtanﬁ“strategies_are’mentzpned‘
‘below t SN E

~: “1 Fear qppeal fblloved‘by geas*urunce.‘
‘=If ane U1°he§ to develep pcuitive attxtudcs towards lgbaratar}
:'Safet}g for znstanceg ‘one might inﬁuce a mila state of fear abeut
»1assrato&t’ c:c::.cien‘c‘~ fbl;sw&d by reassurunce that no accident would
'océur,if 1abnrauory‘safeﬁy rules were always fbllowed.
gy S =ﬁil&vfear‘appeals*are more effective 'than ‘severe ones, Wﬁérﬁ
= iéasSuranée=may‘nbt ccuntéract”ﬁhé*initial“effecta |
- 2.Conclusion draw1n5 - ‘k‘jk*f;’j k?’rl**f“
Whun dmalxng thh complez 1ssues 1t 13 batter ‘to be eqpllclt about
_cenclusianéa' i h lcs* comp11cateé 1ssues, hnwever, Lhe 1na1vidua1
is best left to draw hzs ‘oun CGﬁClUblOﬂSof‘ |
3.57easan£ csmmanicationv flrst.
If the pleGSﬂﬁﬁ elemenue of Lhe communicatlon are. presenﬁeé first
the indiviéual'is_reinforced“fyr‘IiStening to the-subsequent
’ L e '~'  elements. |
ok éeGne ‘ot Lwo sxdes of an issues
in ganeraly if the 1ud1v1dva1 is intelligent and 11koly to favour
the pasztion advocated, it i° best to pre ent beth szdee of an
agumeﬁta Dtherwise it is best to present only 1nformatzon

_supvar,an the positxan advocated.

- : The Auvdlience

The student has attitudes which relate to him as an individual
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together i chlattiﬁﬁdés shich ere related tb_his‘mémbérShip'of a specific
graupgiégabiﬁleg??cZaSSg3 it is'g aerally essier to change &ttitudes which
afe’heid‘as’aﬂ’inﬁi?idual tﬁ&n,attitudesfhald.byuvi:tue of group
menbership. In the latter case the attitudes of the group as a whole
st o changa, s

o It ig, for e“g.plc; msrl dif cult to hﬂ&p‘studenus xna have a B
'p§§ uiﬁad; ta vurk if the class the“ belong to haola ncar attitude to -
1&0;35 ghag if they wer varhxng as 1nd1vaduala and did nat belang to such

i

a classe

The Chennel -
"Géﬁerally face~to~xace comwunicatzonq are most lzkely to be
effectxve in’ brznging qbout attltude change.  They allow the source to
monztar'the progress heiﬁg’made“and'&d&pt”if‘ﬁéaéss&ry;” The audience
'aISO'hgs‘thé>éppdrtunityit0’fréel?”quéstiéﬂ:the'SOurceiand opeﬁvdialegue
’is'péssible;'i |
Other channels, such as teléviSiGﬁ_and films, do not wsuzlly allow
iree éLalogue LUL can provzae strong visual persuasion. For example,
local televzslon news filfis on the gasszng of badgérs on Dartnworg shown
in the summer of 1972, ¢id more to deVelbp negative agtitudes towards the
-method, then a long period of discussions
A cambination:cfvvisuél présentation and'facé«to~face communication

provides a very potcnt opportunity for bringing zbout ettitude change.
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CHAPTER TEN
mvum)zm ATTITUDE TO LE ARIING

“We | the Lnspectoraﬁej see the common curriculum as 2. body of skills,
Lonceatsg attitiudes and knowledge, to be pursued, to a depth appropriate

to their ability, by &ll pupils “in the compulsory years of secondary

eAUCAtion. ces oL

s

. "ibOVC ulle the [eo 1&1] QbJECtZVQo must be reJl sed thréugh‘the
general ethos of the school, through the nature of the personai

- relaticnships in the classroom, thrcugh 2 match between the 2ims of the

school and its orgaazoatlon and through the daily example of 21l adults
with whom the pupile are in’ contact. Attitudes cannot be taught; but

' tbachbrs who are both caring and Chmll@ﬂéiﬂ?, uoleraﬁt of ervor but

consicstent in sstting high standards, and skilful in getting pupils to
perticipdte in thelr learning, will, whatever their specialisms,
substantially contribute to all the soc1a1 objectzves tha ﬁ are 2 proper
part of cf&cat&ﬂn."o ‘

ihe above statements ave taken from a recent working paper of Her

Mejesty's Inspectorate and represent explicitly the view that attitude

&evelapment is an appropriate concern of,the secondary school curriculum.

Qne of Lne early currlcula ﬁc include attitude ob;ectzvca was the

Scottish Education Department's *Curriculum Paper 7°.%, which has been

.

studied extensively by Brown.?

ipepartment of Lducat;on and Sc1unce, Curriculum t'm?é, Horking
Favers by H.W. Iaspectorate ¢ a Contribution to the Current Debate,

(LQYIQUZQ g HeMeB.0 ‘0g 1977); pro

-~
ALY 2 “
“T11Cep Polle

422

Seottish Education Department, Consultative Committee on the
Curriculum, Curriculun Parer 7. 3 Science for Ganeral uducatlon,

(E&mbm: Tt -..;1050009 1969).

Brrowng Schey s Attitude Coals in Secendary School Science, (Stiriing @

Ty S
Depa&tm-ﬁL of Eéucﬂﬁ ons Unxver,Ltv of qti ling, 1976).
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Havingvrecagniseé,that-it;is a proper concern of education to
éssigthin_the afféétiﬁe dgvelcpment_ef tudeptu, itais‘ﬁecessary,co
exyress such aim in spetdtlonal form._ In. thl° respect, the most
ilmvertaqt Pu1d~11n9u hwve been eug*estpd by 1 ager5‘aﬂdrthe following
exypgiﬁiqn-is‘iaxgely based on his.wprk.

Ig order to ;ssessythg’agtitudekqf a gtuﬁég;;ﬁitv;s.negessary‘toyuse
;Ta;paragetek bése&ioﬁ,&iéiﬁlétbehétiéﬁt.f.Sﬁﬁh a parametngm§y:be;£o>

'apprOach’ or ‘avoid’ partlcular subject metter, Thus 2 student with
9931t1Ve attltudes to blology wnuld tend to dis pltv fsubject matter
.approach tendencv', wnereas a student vith negative attitudes wéuld.shcw
rsubject matter aversion.tendencyﬂ, A suitable:teachiﬁq,ébﬁective would
'.-therezorg be to ensure th at for eaoh tndent, the freguency of enpxoach
respsnses rade ﬁoula be‘atvleast as great as when the student first
joined the class. Indi ationq of approach tendencies can be 2 gcod record
:qf attendance and punctuality in biol@éy 1es§on3; belonging to a biology
‘club, asking questions in ciess; seeking adviéé ébcdt\appartunities in
biology,‘etc, Averéicn tendencieslare recogﬂised by7poor ﬁﬁtendance,aﬁd
pancﬁﬁality;;failure‘to hand work iﬁ on time; c1éiming disintefesﬁ in the
‘suﬁject, étc, Once aversive patterné‘of_behaviour develop they are
‘eﬁﬁremely difficult o reverée. -

Whenever contazet with the subject is followed by_positive 
canseaucncos, the uubqnct vxll act as & stimilus for further approsch
:equnses. Siﬁilariy,'if cantact with the subject‘causes, or threatens
to cause, physical or mental discomfort, or a loss of self-respect or
dignity, then the student is likely to develop avoidance recponses,

There are a number of aversions which are universal, in the sense

SNannr, R.F., Developing Lttitude to Lesrning, (Relmont,Californic @
Fearon, 1968,
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“that che do pot Just %elate to uPQleIC subJecuu but to any educational
contact. They inclﬁde'bain, fear‘and énkiéty, ffusirafibﬁ;‘humiliation
and cmbara sment, ‘horedom gnd payulcal disconforta ‘'To take just omne

example, zrusaratzon may be ca ed by pgescntlng 1nfarmatzoﬁ beyond the

cancertuai ability of ‘the studeﬁtﬁ- preseﬁtmng informa tmoﬁ too qu1c A

f‘spa**#ngvtqa quietly‘to:be*heardg provi 1ng badlv Qupxacated naterlalg
‘praviding an Dbscureﬁtextg*ﬁoﬁiénswerlng students ’quéstidﬁs* not

"”;relétingAtGS£s«té=ciassworkg not return:ng wcrk pronptlf, etes The key

to_ccrrectinx this pteblem 1¢ to develop awarenes in the teacherg that

' gertain peor practices are lx‘elf to lead to student aversion,

”-'InieéntraStyJﬁﬂivérSal,ﬁositiveé”léad»to=sﬁim&1azidh“andVappfeach,

" Examples would iriclude pacing work relative to the é‘t‘udeﬁt‘s* Aabiliﬁy;

1'aclnowieu5i p'eérrectvbr incorrect responses as attemp ts to ‘learn

c re cting the student ag an 1nd1v1dua1-‘uu1ng motion, ‘colour, contrast,

varicty «qd persona1 reference in Je,;ons;'oxpre sing: rcnuzne delight

. when the student succeeds. ~A9"bafbre, the Rey to thé”deveiopment of

approach tendencies is aWareness and deliberation con the part of the

teacher, Stones ‘and Andersen7 susgest that an aawrcwrzate behavioural

" objective for courses in teacher education would be : "A the end of the

LOLrse ‘the student will be conm:’.tte'1 to an aﬁpzo ach to teachlna based on

'the oeneral prznciples of educational pgycﬁolo,y '

In ucxenae nducation it is necessarf to 90 one atage beyvnﬂ

' -deveiepln~ autltude o 1earn1ngﬁ for ﬂctentlal science suudents need to

e

uShayer, M. (1574), 'Conceptual Demands in the Kuffield O-level
Biology Course®, S.8.Rv, 185, 56, 381-39R, Shayer claims that for many
biology topics, the time of presentation is inappropriate to the level
of cgnceptu 11 ﬁcvclcpw nu of uhn cnxla. , .

7Stones, E. 2nd Anderson, D., Educ Llopal Ohjectlva and the

- Teaching of Educational Ps sychologry, (London s Methuen, 19727, Ps160.
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~cultivete, in addition, ettitudes thoet are spirovriste to scicnee as a

Process. xSuch attitudes include curiocsity, rationality, suspended

Judgenent, 0“€P~DL&U€W§GGS eritical~mindednaess, objectivity, honesty

Curiosity is & desire to find explanations. Preperly channelled it

~ean act asg arﬁtimaluskta enquiry and is 5% rongly motivatign;}e Fhe
Lu field Scienca gchenas, vac?@pvd in the 1960 S sought to ewrhas.se

-thie pavticular aspect.  In the ?reiaC@ Lo Ldﬁ E- Aflﬁld :1o3ogy Celevel

scheme; & number of aims ave g VR, SR oi uh is “to develop on
ateitude of cuviosity and rqqai 9 _W“e Nu~“i d Advanced Blology

“zohame ﬁrociaims,:imilar aimsn5 The emphasis is on;"leaxning.rgther than

:

- being tauzbt, on understanding rather than anmessing information, on

finding ouk rwather than being toldeeds«"10  iowover; curiosity is learned

B
f2

N 4
o
G
“
o)
£

cher nust- he partic&i&rlv‘carefulvnot to allow the demands on

time and enerss r*ﬁac1atcd with eurious students, te lead to its

: Rationalityyi thp aﬂplic tzon o' reason ,and log 3ﬂ tﬂ e?piaiﬁ

~phenonena. It m st sten from a helief that netu ?henamena have a

ngnrmythiealkexplana;ioa, which can 9e‘diaapvahédvby‘cant:alleﬁ
experimentetion and dieciplined reasoﬁing»
 to su ggnﬂ Fudgenent impliec th«h ju\w—ﬁegts ﬁhauln not

be made ‘ﬁ?ﬁlgivgiy but only after all d?all@blﬂ evidence has %aﬂn

3Haney, R.E.(1954), 'The Dovelopnent of Scientific Attitudest,
The Seclence Teachor, Dee.1964, 33-35.

JMuffield Toundation. Nufficld Bioloey Teacherd! Cuide 1,

CIntrodusing livias Things, (Harmonds swoarth, Middiesex @ Pensuin Books,

1966); prix~X.

3 ~.._.“. i ”‘4.—-‘5 ) s
- iszie’d foundation, Nurffield Advancna Scicnce, Teachers® Guide to

" the Study Guide @ Evidence and Dedustion i Bionlnricol Sglence,

(liarmondsworth, Middlesex @ renguin Books, 1970), poviie
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gathered. * nlthoagu atuanac” may bf ufco La dx axing 'conclusions' at the

end of flngl EA}eer.nth iney noula rcwl @ that, in reslity, evidence

pan ouly'be sugstanﬁiated after an nﬂuqalve prov“ nmé'éf‘expefimentatione

s

Gp 1~m1naedness is - ulelngneos tc cmn 1det alljavaiiabie‘evidence

“and 1ntorpretatlonu of & phencmencn befcre Icrmzng ‘an innlﬂﬂ- it also

*

'_calls f*r~a 7Ll liign@ 8 La Tevise an oﬁznmon in the 1i9ht of Qah

evidence - und eﬂbaézes fhc cunbept tbat Esowlcdge is: not &tnth; but is

‘cavabﬁe of Lefmpercnt rand nsdiflcatzona

Critica lmmzndeaness refe*s to the ncceqsity o Chullﬁn e the

-aﬂthenticity‘of théievidence Fee] ﬂuerpretatlonss befare QILOWlng then to

- fori 2 part of thé stLdents' cvn strategzese In tha classrosm orit 1caL~'

mind Cdness can be aevezopaa by encouraglng qtnacﬂt to m“h ques»zons of

the YHow do you ﬂnow?“ type end by pCOV1a1ng evidence for the

generailsablsns nwde xn 1essons.

Lbf&ﬂthltj 1?vn1v0$ r mbvzng porsonul and emotional’ lacterq from

‘the scientific procvsu £6 the extent that the same evvocncm and

5xnt@rvretations cou?n be cbteznﬁﬁ bv any other 1nuiv1aual «mtb a

dif f erent s@t of per onal tra:ts.' Althﬁugn all stument &ﬂ@ sclentlsto

‘hé?é'ﬁe sonali iee, tho e Dlay na part dzrset?y in nrcvxdln explanations

 for yhenoméaa,"

Ivt@llﬁatua hﬁﬁequ involves aCCEytlﬁg obs efvaticnsﬂat their face

'valun whmther or not thﬁy ﬁulfxl; exnﬁctatxonw.' Atzihvmlvésvthé

arescntat;on of all evidence for puenor*nonp rather than a selected

" portion which fits o favoured explanation. In the classroonm it means

that the teacher should reward the students for en honest record of data,

régardless of whether the data fulfils the teaching aim or not. Indeed

the investigation of ’vxoar' answers can be Tewarding.

v .

”'e n&ll humility is a acs:rable &LthLdE& in this context it is

used to mean the ability to recognise both persanal 1imitations and the
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the'h g st 1eve1 *charas “t& *satiaﬁ!;
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limitations of seience. Tt eﬂhndlou a willingness to work for the
common good ‘rather thau for persoﬁai glorye"

£

The eight attitude treits discussed CQULd be gal léd tsttitudes of

w

sclentists?! and as such are different in.kind"tufthe"attitudes'tcwards~

'science’,‘which%fermfzhe nain. themc of hé“yréaéﬂt’studve 'In the context
;of the taxonomy of the affectiva dowaxnll fattitudes ‘of selentists' £it

-into the hlgher ievel cateworins cf w"1uin s OvEan s:ionfan&:charéoter~
8 ga :

sation. At the }owcat level they 1mwb" tagceptence of a value' and at

IR

Lt e

11 see page 69
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CHATTER ELEVEN
A TAYOWOMIC APPROACH

it is of :little use, for diagnostic purposes, o Sbecify a yra:‘zge
of educational objectives and outcomes, unless therek efa.sts some
mdeﬂying patéem or rat:ionéle té relate them. The search for patterns
ié very much & part of the process of sciende_ and ié ne less wurtmhile'
an act:’ivitzy in the field of education.

' In bicz.mg;»y, a very high~level pattern 3.5 represented in a structure
of relat:icnéhiips_cailed a 'taxonomy’s In such a'classificati.on objects
are néi:'merel}? assigned -.t;c:)ma particular catégory, but the categories are
thmelves rélaterz‘in an hierarchical sense. Thus in Figure G, item At
is aséigneﬁé to Category "‘Qne, vhich forms a subset of Category Two, which

in turn forms 2 subsct of Category Three.

Iten *A'; Item *B° and Item 'C* Catepory Three
item *A° and Item *B¢ Category Two
Item *A* Category One

Figeéo ‘The nature of the tavonomic hierarchye.

It is possible to apply such taxonomic models to the main areas or
domains of educational interest, namely the affective, cognitive and

psyc:homtot.‘ ) The first rodel for the classificaotion of educational

64



gaals in the cognitive domain was published by & committee of American
college and university examzners under the editorship of Bloom, in 1956.1
Eight years later, the same principles were applied to the affective
domain,2 More recently, a taxonoemy of the psychomotor domain has beeﬁ

put forward by Harrow.3

11.1 The Cognitzve Bomain

g

Thevccg1itive domain represents the field of knowiedge uﬁd the
development sf 1ntellectual abilltiéS nﬂd skzllsa The majarxty of
activxtles wzthin schools and calleges relates to this donain. Bloom4
’has propcsed a ncdel with six nmjer classes ; e

' 1. 00 Lnewledge o
,2 00 Ccmprehenszcn
S.OOA.Applzcatxon ‘
VQ.OO ’Anu1y81¢‘. |
S.OO:IQynthesz; |

| 6 OO vﬂvgluatlon |

Knowledse ¢ This is the baszc level on which all other depand» It

’involves the rccall cr bringing to mlnd af facts, methods

PrOCGSSES g etCB

Compieﬁensidn':”rhié is the 1cwest level nf understandlng and involvesg

at a simple 1eve1, the tranaluticn, lnterpretatzon and

extrapclution of 1nformat10n.

iploomy BeSe, ede, Taxonomy of Educational Objectives. Book 1 3
Copnitive Donmzin, (New York s McKay, 1955). . .

2Krathuohl, DeRe, Bloom, BeS. and Masie; B.B., Taxonony of
qucational Objectlves. Baok 2 Affective Domaln, (New Ybrr s MeKay,
1954) ) R

- 3Harrew, A.J., ‘A Taxonomy of the Psychomstor Domain; (New York ¢
MQK&}"Q 1972 )9 .

" 43loom, BeSes lOCsCits
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Applicetion ¢ This iz the ability to - apply concopts and .
. generalisations to -aéw, practicel or unfanmiliar
. situsticnse. |
Analysis £ 'Ehis »is the ability to ide&tify tha elemants of 2
 structured wholes |
Sg}vi thesis " $ Vﬂms is the ahilzi:y Lo eanstmat: s novel structure ovr
: M patte"n from basic elems—mts ami perts.
| kmalaation Thm is ‘i:hn abil ty m rake 3udfremmt:s -abcuh the vaiue

or ace:umcy ef presmi;eé naLer 1 against SDGCIfIE’ﬁ
‘nmt:eria. | | -
m&i‘csse'&, _fiichael amci :%iirs'ﬁé;és have _siagé@stﬁéé & scheme for
'tranaiating the mmmmf tnto behavioural terms by supplying lists of
infinitives and direct objects mléting; to each subdivision of the
taxammy. B | |
It is now the pmctiée of & mmﬁes: of C-SaE; and Q..C;E, éxm;ximtion
boards and the Technicien Educa.ti&n'c"wncil (TEC) to iﬁciude lists of
"Aime end Objectives® with their syilébi. These .abje‘ctivas will fit:' thoe V
'appm;ériate sut;&i#_isieﬁs of the f:aam‘namy; At the m:dizzary level of the
General Certificate ’-imvrezaacation in bialag&; for examﬁle; 'tha Universiﬁff
of London Sch&als E:s,ammcﬁizwas Board include the follot 7ing cagniﬁ:&ve
objectives for the sylla%: wsh ¢ .
1. To develop an unaerstanding of basic biélagieél prinéiples based
upen an eiszmmtary‘ !mcwled;ge of 1iﬁn§; orpanismse. [%’mew}.efigej»

B

- 2o To recognise the interrelationships between vavious avezs of

S ietfessel, HKaSes MiCharﬁlp WOBG and Kiruﬂerg Delia (1 GQ)Q ‘
‘xnstmmentatmn m L»lOQI‘l’ mci Ko mhl' s Ta rmaraies for the Writing of

Guniversity of london, General Certificate in Hducation Dxemination ¢ .
Regulations milubas ¢ June 1981 and Januvary 1982, (london @
Universzt:y of Londen, 1979Js Dob7=6E.:



| Tbialégjgandgfiniparticular,;the:relationshib'ﬁétwééﬁ structure
| and: funvtxcn‘ [Comprehe& Lon] ,
 : At thg advanced 1eve1 of the Gcneral Certixlcato 1n Educatlon higher
level cognltzve abil&ties are: stre*sed.. Anaﬂg £ the objectives of the
‘ A~1eva1 Bialagy syllabus fb thﬁ University‘of London Schﬂols
‘Examinations. Board: are7 e -*u%pﬂﬁfu‘”‘:~ i
1. fhe knowledﬂe and applxcation of impartant bzologlcal ‘facts
and prmnciples. [Applxcat on]. s H‘wfq'.~~"
dﬁ The ab111£ to asse s and:criticully evaluate scxentlri&
znib”matxon and to present cuherent aud logical written
_:, argunents. [Evaluation] R
I Lhe last decade eurriculum innovatora haVC bacoma very practised
Cat GVproesxng cognitiVe 0bj§0uiVE$ 1n procise behavxoural terng and this
has: spurred the developnent of equally sophisticated assessment
technlques, whzch enable the meusutement of cagnxtzve curriculum:

obgectxves withfgreat precxszona.iv‘x‘

11 2 Lhe ?sychamntor Damazn

| The ps;nhamntér aemaln represcnts the fzeld of obqervable valuntary
human motion. Harrewv asserts the impartance of the domain. by c1a1m1n¢
| that “movement is 1ncorpcrated in all 1i£e and is actuaxly a pre~
»:requlsite for: 1zfea...aThn eduoator understanus th¢t all hehaviour
iuvolvcs movement of soma eype, internul and extcrnalg..eaall behavzours _
/aelve 1nt0 the cognitlvc areas to some degree and since m«n is a
gregarloas animal, m»ny of his observable behavzours are modifled by his

f.affective self.?' 

| 7Tb1d., p,73, .

8“&1’2’0‘53 AoJup ODaCit-, pallh
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" “The model propéses‘six levels of classification @

1.00 Reflex movements

'2.00 Basic-Fundamental movements

‘*‘B;OO‘Péréeptual abilities

"*4,400 Physical abilities

8,00 Skilleéd movements

Reflex movements . ' ls

VU 6400 HNonediscursive communicationm N
‘Reflex movements or actions are elicited

in response to & stimulus without conscious

' yolition. They are functional at birth

" "and develop through maturation. Although

Basic-Fundamentel movements ¢

Perceptual abilities

e

ﬁhoéivoiﬁﬁiary;;théy=aréithe precursors of °

voluntary movements

‘These occur during the first yest of life

and are built on 2 foundation of teflex

‘movementse Théy include visual tracking,

grasping, manipulating, crawling, walking.

:Some'develop'inhately, others are taught.

These are the abilities to receive a

‘stimulus, process it in the higher brain

. centres and bring sbout an appropriate -

' movement response. It includes visual,

Physical abilities

auditory, kinaesthetic and tactile

discrimination as well as eye~hand and

‘eye~-foot cb«brdinationq"
These are en important part of the

_ foundation for the development of skilled

movements and can be limiting factors to

rthe,deVeiopment'af highly skilled movements
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They include endurance, strengths

flexibility end esilits Ve

Skilled movements C t These arc comr;?.e:&: movements involving &
“high degree 'of efficienty. They include
sports, dencey recrestional and

. o | o R 'nmimza{:iﬁe skillse

| Iizéiéc!iscixésive com;rgicé;ian k @hi& a.s c&nmnicﬂtwn by neans of
‘l | - L mven'eat and may r:mge :rfron facz.ul
G‘ifﬁ?éSS&.ﬁﬂSg ;m&tures, md gestums to
o - . higmy cemnle.& é&zce rout,ines.
: Bacqz;s-‘e mstc;r msv*ﬁents cmstituta behavioursy 1o c,ddz.t:waal step is
%eade oz' ..mnalatmb ab;w»ims in isit' Laxonony ini,o behhvioural terms.

'Tt S.s alrcady funy czpevatzonaiiscda

11.3 Thﬁ Affectw& Dsmain
‘The af"eativ;. domin represents ‘the field of intcrests,, a&titudes,

va lues and adjustmmnt:c ’L‘hm tmdel proposed by Krathwohl ct.21.® contains
ﬂve cl sszfz.caumn .Levels ,' eaczh dwxded into vub«levels » &8 shmm in

Figu:a (ovez:leaf)«

%mce the affective dnmain forms the basis of the gresent ::arh, it

vﬁ.‘li bc cziscm sed in mre detmh

Rccewimr (am.enﬁm m).

Ihis le‘vel mns:mts}of thn.c sub-'levels s
1ol Awareness
3.2 H:.‘F lingne g to recelve
1 3 Cc)ntmne:} er selected attention

i

Awarcnass is the 1&1**33*: affective stete and simply implies that the

fawiad,

R IT 0 JTRA NI

Fxrathwohl, DeR., Bloom, B,S. and Masiz, B.Bs; locecite
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'CA‘I‘ECGRf ' SUBDIVISION
| : 1;bd:'?’ Rece1V1ng(attend1ne, “‘_ _jifff1f£ o
o 1.1 Awareness -1} ~.;f: AR
1172 Willingness to receive
“1'4.3 Contro1ied or selected attention -
J ‘ Z.OOTL* :Eésﬁoﬂdingfslﬁx:] .
T S 2,1 Acqu1escence in respondlng ------ -
i 2 2 hlllingness to respoﬁ&‘ ’;:,QiJﬁji.;¢;u4
: 12,3 Satzsfactlon in. res#éﬁée" SR
Rk S.i Acceptance Qf a' value
o E 3.2gfééférénce for a vuluﬂ”L: ERIT
g 3.3 CopﬁitﬁégtH I:iiii:l; i;;
V -' 4;00’ Organisution g 3
‘ J§ :Edé;g‘éoﬁcepééallséﬁion of a valuei‘
"’ | | 4.2!0rg;5;5a£10n of a value system
;IZiASQOé‘ : Characﬁérzsation by a value or' value complex
o m%ld
- i Characterisatlcn .

A \} TR T N
'Fig&?.‘SubdivisiOns of the affebtive domain, -

(REI I S I S T A A O STR TN U S

!

P U A I
1"‘_~ e

_student is conscious or aware of a situvation, phenomenon or object.

Unless the student;is, for example, aware of biology as a field of

‘knowledge or enquiry, he can:have no feelings towards it

. The next stage is willingness to receive, in which the student is
prepared to take notice of a phenomenon and give it his attention. The
physi ologlcal baszs of attention forms an.important area of enquiry in

experimental psychology.
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TtéisﬁaniO:énd Morayli have each éﬁggesﬁedva list pf‘distinct
subdivisions of the concept, whichvinclude : S

1. Mgntal ponggntgatzop éjthe,subgect tries tblékélude a1l iﬁcoming

|  stimili, vhich might intcrfere with the
:“,fperfbrmance of a specified taske
2.»Vigi1ance,]3‘yqi:H ,3f:nothing is. happening, but the observer is
| o / ::'paying attentien in the hspe of detecting
| ' some event wihen it does happen.

5. Seach - eoset of signsls is prosented and the |

‘1{,!§bséﬁve;;hunts fbr_a'suﬁhset or singlg -
egmans

be Activa#&onA_§; ;:H‘ ,»hpreparinw to deal with whatever happens
v”]ne¥t~"31t up. and pay attentxon" |

Se Ex?ectatiaﬁ)ﬁ ,35‘3__f‘the subject is. _set to receive partlcular
: : | ‘i xff stimili. | o

411 of these définiticnsLinclgdg.sqme‘flaypurbéf thebﬁgﬁbnoﬁic

kmeanzng of the term. ‘A L L . .

The highest state within this fzrst level ib 'Controlled or selected
attent1on'g in whlch the student is prepared to attené to a relevant |
stznulus despxte thL presence of dzstractant utlﬁﬂlle The phanomen01 has
been called 'The Cockta;l Party Problem', sxgnifying the dxffzculty of
fbllomzng two concurrent conversatian3012 In the elassroem there wmll be

many dzstr;ctant stimuli rgngzng from the physical env1ronment (e¢.€he

~ 10rpeisman, A., ‘Humen Attention’, in New Horizome in Psycholopy 1,
‘ede Foss, Balle,y (Harmondsworth, Middlesex s Penpuin Books,; 1966), p.97-117

~ iivoray, N., Attentiono Selectzve Prccesses in Vision and Hearing,
(Londen E £utch1nsen, 196°>o

12'.{'7:83 n's.n, Ao, Op¢0’t-, polO’.a
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view out of the window) to the scciological environment'(eg.thé ‘behaviour

| of another student)¢ Brnadbentls has sug sested a filter model of

'“electzve attentxon. Yhe bc&y receives thlou~h its sense organs a

ety of etxmulz, ane of which ia selected or °£zltered' for response.

- The non seleeted stxmuli are stored in a short~term mawory far a few

‘3 seccnds befbre they &re déprudeé; Eﬁperlmeuuﬂ shcv tnat it takes one

8 ixth of a s&cond to cﬁanwc attention from one Sulﬁdlu? ko, another. It

,  seems that Lhe {11ter has a buxlt in bias te select plgn¢ls that change

: or are novelew The recﬁnnse wxll wane if the same. s»imnlus is repeatedly

 ,presentea (habxtuatien), but wili be restcred 1f some qualitj of the

Av8t1ﬂ31U° is V¢r1ed alightly (éxshabituatzan)w

. Resp@ndxng

Th1¢ 1evel rénresents a gradeﬂ serles of behaviours, whlch begin

: ~uh auqalgscence in tne senﬁe of campliance. The student’ aill respand

1n order to gcquiesce vith an 1nstructzon or suggestlon from the teacherg

' rdther then haalng generated the reupoase independently.

Tae next stageg.'wlllxﬂgness to respand‘ 1nv01ves the students iﬁ

voluntary responses, wﬁlﬁh ccﬁ@ {rom nithln. The reupomses are ma&e

oecause tha student Vlshes to wake them and not because they are prampted

communxcation has becn establi hed batween student and teacherc The =%

b a thlrd partye Uillingness to resyand implies that twa~way

student does not meroly act as a pa sive rccelver of instructlon, but

| bec@m s 1nv01ved in dialogue. “once thls process ‘has begun, the student is

able to gaxn pleasure or satxsfactmon from participation and this is

défiméd'iﬁ the third stage, 'satisfaction in response®.

13Bro@dbent, De E.; Perceptlcn and Communicatlon, (Oxfbrd Pergamon
P}L’Cis 195&7)& . ) ’ :
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’Saﬁiéfaétion:iﬁfﬁespﬁnée‘ forms an'impartaﬁtjlandhafk in affective
déveldpméﬁt. ’It”shaﬁld be ﬁhé‘éim'bf ali’*eaéherc to structure their
bconr ses in oUCh way that all studcnts are able to galn satisfaction in
'respeﬁaln to thmlr vubgeeﬁ Dnlv when tudentq have reached this otage
can they mahe an info*med chaice about’ ccntinuinv to Lollow ol partzcular

"subgwct. Azter leavxnn schaoi or' colleve; studentq are uﬁ111e1y to saek

’ Teaehers shculd also be aware that’ for many $tudenus, 'batioiactlon

in response® is the highest Ievelvaf”affect;vejdevelomant‘1ikely to be
“reached iﬁ theif‘parﬁiculéffﬁdbﬁééﬁ;’fdfkﬁhé’ﬁeﬁt¢1éve17¢ffihe‘taxbﬁemy
ié”édndefﬁéd witﬁfihefﬁéﬁéioﬁméﬁf 6fréaiu§§L;'If'students are following
a pattern OL general education, with subjects drawn from the. sczencas and
"humanztzes, thcn if they develop a set cf values related ta thezr sc;ence
studies, it is unlilely that the same level of affoctive development will
be reached inpphé!hq@anities{f ?é%@ﬁéxsﬁuﬁqiﬂojnog‘qnggrstgpd,-orEgcgégt;

. tgissvieﬁ often vent zheir‘fqutrétioﬁs about stuéents who have not |

| GQVeloped commltment tc thezr particulgr subject and maj regard

‘ themselveﬁ as famlingc. It ahQUld be app”eciateé that, befbre .\.,.;,v
specialmsaﬁzon takes place, oniy a 1ew atudents 1n & partieular sungect
class; Wili ccntznu@ the;r 1cve1 of af ective develﬂpment beyond the

' 3eve1 o; ‘Respandzng ®

vamﬁg |
:’ﬁtu&énts who'dﬁ proceed 'to the level of ‘Valuing; will be réccgﬁiéed'
 f1rst1y by their mcceptance of values 389001ated ‘with a partzcular
subject,' Thny will have uev leped a set of beliefs which indicate that
bﬁhay attach some degree 0t 1mparuanoa tc the subgect. ‘Further
» deve?opment 1111 1ndicate th i they h ave com to express some preference

for the subject!s values. The final stage of commitment® is reached
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when the student consistently adopts'the subject's values for himself.
He may seek to convince others of the validity of his value system.

A type of student likely to beccme committed to scicnce has been
described by Box and Ford?@ as a marginal studént¢ This is a2 pérson
who has biographical roots in one social world, but who currently
operates in_anethe;.' An example would be 2 working class student who
finds himself in the predoninantly middle eclass social milieu of the
university. _Thié can 1eéd to hostility, isolation and a‘crisis of
identity, which causes the Studentité seek a new ezo-identity emabling
him to re-integrate. One such ego-identity is that of the dedicated
scientist. In & study of 83'fré$hers”énd 13° finale or doctorate
cendidates in three English univessity cheﬁistry departments, Box and |
Tord veach the conclusion that in the case of the working class chemistry
studentss'tha’mést a;trgc;ive availsble role in which the individual can
become immersed is that of the dedieated séientisto They propose that
for such students the process of professionzl socialisation may be

understood as a response to marginality.l5

Organisation and Characterisation

‘The final two levels éf the‘tag§n9my represent an increasing
internalisation‘cfiyalugs‘until finéiiy thg? form & philosophy efllife
which characteriées the individual campleéely. Whilst it might be
considered the iegi:imate cancern of education to éssist students to
reach the.éﬁagéiof‘ceﬁmitment, the higher ;évels, which inﬁolve the

organisation of values and characterisation, are much more sensitive

l4pox, S znd Fords J» (1967), *Commitment to Science : A Solution
to Student Marginality?', Scociolopy, 1, 225-238.

151bige, pe236s
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areas and deeply’ PﬂrSOAwie Thay hauld not gona”al pevk. of the fornal

: aims of an educational curr;culum.
T As "1Lh the cognikive damdinﬁ bctmessels chhaoi and Kirsnert® have
‘,'prGVaugu a 1L$L af 1n£initiVQ and dircc cbjects whlmb‘ggablp the
v_&xfect;ve doma;nilevaigitqyQe;tr&nélgéad‘iatb'beha?iﬁutalﬁtermSJi Ve
A~£nkinfluentiai attémpt-té‘ﬁaRE’ﬁﬁé &f*éétiﬁéita:bnomy{} 1d make it
operational has. bﬁen nﬁde by klopfer. 7 ‘He 'Has develop dfé‘seriesiof
| spééifiéations‘fbr“saience eﬂucaapén;fwh;chiedmeﬁﬁnderbthé @éin headings
6f:kﬁéﬁledye'énd}cbﬁbrehéﬁéiaﬁ;”ﬁfééésséé"cf;scientifié”anéuity 
tcpplicatloﬂ of ucxcntr‘:ic mnowlc“ge anﬁ mathﬁds, munual saill , attitudes
and intorest 5, and’ erﬁﬁtutiOQ& g’*“"‘““l‘ [RNS |
i‘fahe "Attitudes. and Interests’ éﬁbﬁp”ﬁﬁé:EiﬁISubdi§isians 1
f>1. Fan1+eotau10% ef fﬁywurable attitudea townrd aczence ‘and’
sczentzsts;~; 5"f‘q'i'“”  .’._ " ;
' 2, Acceptance ef vcze&tzfac inquiry as a way of thauaht.'
o S;iédop tion of "scientific attitudes®s M
| ”54; Engoyment'ﬁf scichQ-léarﬁinéiéxﬁérienCEs;
‘!Scﬁevelopmcnt nf interpvts in scxenre and scxencg-related actiV1t1es.
f f6. Qevelcpmnﬁt of ,nterest 1n pursuing a carecr in scaenae.i'
,amplﬂs of 1tem= which test,éach subdivisxon are preseqted.la They

embrwce a varxety cf different testzng tcchniques ﬁueh as the Lihert

vcaleg SE&&Jth diffe ential. equal appearlng 1ntervals scaie and rsrcad

ChGlCC qnestzannazre.l

. n‘x',‘ :

16he”’essc1, F.S. ,hzchael, We B. and Kirsner, DuA., loc.cito-

1?ilopfer L.E.;r'ﬁvgluatlcn and Learnlng in Sclence' in ﬁandbooh of
Formative and Summative Dvaluation of Student Leavnlnp, ede. L]oon, BeSeyg
Hastings, J. T. and hadaus, G.L., (New York & McoGraw~Hill, 1971), Pe 559~

- 64l..
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 CHAPTER THELVE
AFFECTIVE AND cocmrm s:sm*rmsﬁité.

lvadztlonally, fornal uchoolzng hae been coﬁcerne&'élih the pursuit’
- 0£ academlc excellence and assc sment procedures have been dlrected to
. rongnztlvn o"tcomcs. Indeed, by using obgnct vo tesbs, partlcularly of
:the multlple chozce tyge, it is possible tc nake neasurements of the.
:cognitlve developmeﬂt or studento to ‘ hIFh degxee af ﬁrenlwlon.
’ﬁcsplte thls strong cognxtive caﬁponeﬂt in the currlculum, scnools
have also declared affectzve ob;ective° and in the last ﬂentury scheols
'purpsrted to traln for charactcr deVElopment, 1eadersh1p, etc.1 However,
affect;ve educhtlon ha often been rerarded merelw as a carollary of
7 cognltlve education and usually no <er;ous attempus to assess the
affectzve progreds of students have buen made. St n y and Hopkins®
'comment that "ﬁhe apprazsal of fcel1ngs, 1nterests and attltudes has been
’-grossly'neglected 1n educatxon; even thouyh af fectlve obgectzves are
implzczt, if not erl1cit, in every educatzonal endezvor."

Affective development is 1mportant in 1ts oun rleht. It should not
be éeen as a poor sideehoot of a cognztive currlculum. When students
fln1sh thelr formgl educatlon, Lhey will h&ve developcd not only
cognltlve shllls but also opinions, autitudes, interests and values. In

a plea Tor Geﬁeral bclence to be t ught as a compulsory Subject to all

 1¥athews, J.C., "The Assessment of Attitudes®, in Techniques and
Problems of Assessment, ed.Mackintosh, H.G., ( London @ Arnold, 1973),
pol?&: ’ ’ '

?qtunloy, Je C. and ﬂopklna, h.Du, Educutlonul and Psychological
HMeasurement- and Evaluation, (New Jersey : PFrentice-Hall, 1972), P»30L.
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seéunéary school pupils, Ha113 draws attention.tc the fact that most

‘pupils will not use their sc icntiflc knowledge or laboratory skills after

1eaving schiool. Théy;could, thoughg hévé developed a set of attitudes
ﬁoﬁérés ex plaln wg phenomena. that can‘bé ﬁséd infthei: gark,‘1eisure,
cultural und famxly lives. . | | |

ﬁthaugh it ig claimed that affectxve eduaation does not depend on:

gnl ive educatlﬁn for its 3ustlflcat10n, certaln relationshmps do exist

batween the tw0~d0ma1nQ. ﬁttitudes Can, for o amp’o, azwtort reasoning.

tThxqtlethﬂalte“ coqstrncted number of: shert deductive 1tems based on

erotive capics such as sex releg, ethnlc attltudee and nablonalistlc
attitud@s. %ubjectq were asked Lo state whather or not tha items were
logically consastent. It was fbuqd that 1tens wzth strongly cmotzva
statemcnts were -less likely to engcader oba@cti«a re&aon;ng than ;tems
with a content juéged tc be enstzvely neutral. 31‘

~hublﬁ5 also clains thaﬁ feelings . condzt;on covnztive thought and that

by addlng an afzectan dimensinn to the present, oognztmvely orzentated

currzculum , earning pan’ be enhanced &0 that f0¢l1ﬁga support, rathgr

than distort, thlnklng skills,

uonelde?lnp the topic, frow dvfferaﬁt V1GWﬂ91nL it is equally

blear hat'affectrVQ developﬁeqL 15 candztioneé by ccgnzt1oase' Attiﬁudes

have a2 cognitive. campaneﬁt.ﬁ -ngenberg7 has stateﬁ thdt “when & person

.. ueii, W.G;(1969), YGeneral Science to O-level', S.S;E., 51, 175
433437,

_ 4Thistlethwaite, F.{1950), 'Attitude and Structure as Factors'in the
Bistcrticn of Reasoning?s; J.Ab.Soc.Psys, 45, 442-458,

P . O T S TR
“Fubin, L.ed.s Facts ond Feelings in the Classroom, (London

6sée page 43¢ |
7Rasenbern, ﬁ JQCYQSGD, ‘COﬂnitive Structure and Attztudlnal Affect?,
Je AbuSOCeh"SYog 53, 367-372¢ .
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hasaxfelatively stable tendency to respond to 2 given object with either

positive or negative affect, such a tendency is accompanied by a

- cognitive structure’made'up'of'beliefs'about’the potentialities of that

~.object for attaining or blocking the realisation of valued states.™

- Because of. the: p1Enem1vencc of cagnitlve object&ve in the

_currzculum, nume cous’ 1nve*tigatzons hava poen made. of the inpartance of:
_attitudes in dmtermzplﬂg co"nitive succeqsn ?he presentwstudy is 'alsoc '
.ﬁsncrrnma with tbis p*oblen@«*Souf*r, no clear pmtte“n is. shown by o

rese"“ ;.stuéles ' Kh an. and Uemsss exve examples Gf stuazev shaw1ng

signifi ant. cor relatmoﬂ coe‘flczentb betwcer affagtlve a;d schievement
tes?s, b ut pemnt out that cthar vorlers have £ uﬂd no nuch correiatiOﬂs.

Browng also. states that: althougn some Tosea rchero have found significant

correlaulons, ctﬂers have Feund that cowwit ive: 1eavﬁ1ng is unreluted oT

veﬂlv WEA 1 ated to affectrvg leaaiznb

Gne stud3 which euggesteq that af ective. Levalcpment cuuld ‘be used i

'

ta P”edlut 501entif1L achievement was ccnduotoé bv unguujo *na has

[

@1ncq11 fcuﬂd that. studen s who ha d paseedzthreevOdlevel.science

oubgeets had higher attitude ta eclence BCOTES t an studenus with no

‘ Onlevel scxcnce eub;ectsu'~ >

. Some, stuales, notabiy thsse Q; d*uWhtcﬂ and ”ilklﬁsoniz and: 8 ochcek13

8% %aﬂs 8.8, znd Welss, Je, 'The Teaching of Affective Responses®, in
Second Handbook of Research on Teaching, ed.Travers, R.M:W., (Chicago @

American Educat;onal ‘Research A”sociation, 1973), p.79¢.

:

o . o
brown, m.Aa, Att]tude Goals in Secondgry ochaol nlence, (Stmrlzn?a

Department of EducatiOﬂ, Unlve"sity of Stlrlin 976). P10,

lq"ee page 91.

1§°c3ne S5 Cop Attitndes Towards Science.The Design, Construction,
Valmaation.ana Use of an Attitude ocale, (B.published thD, thesis,
University of Bath, 1971), p.l]S. : o ' ' U

:iziéughton,mw;ﬂ.’and Wii&in on huJ (1968), 'ruplls' Attztuaes to
Science Teaching®, Educs in Sci.; Feb.1968, 31-33,
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pxovi evidence that, whilst cozmitive development improves during

secondar edncgtzan, affectlv dcve?onmeﬂt detcrloratns. Tupils usually

start themr seconaary edunatlon with a high level of curliosity and

«1nte°eqt in the sngﬁct hé& étﬁdy"'UnleSQV't is carefully nurtured,

‘boweV¢r, thzc 1mtcrest can gr“éuﬂllv dlsappear« . Figure 8, ada?ted from

0

Sehock, shots the.prcpased‘rglatlcnship betveen. cognitive and affective

development at the three main phases of formal schooling.
DEVELOPMERT. A ;
LEVEL ¥
x&f : L - . cognitive
.I : ; . ,

g affective
* - Primary   :ff&m&m$ﬁ”””73 "Bigher G
o o ) i S EDUCATION
Y Sroer Uy P prbe cu o Ty g i‘;’%’- "““""““ T R ]
tea Gt R e e IR . B ‘;77’ :__“‘ g AGF
REA T T T o : Further SRR T
i g.S ttopaeeé"cagnitiéeéa ectxve éeveionmeﬁt raxaticnshxpa f
: {aé@ﬂtca £rom Schncxlé) e RIS ‘
o ’: 3‘ ’, e Lo "“;51.1”.:» .:“,x_,jzt, o '3“"!’7““ :
in prlmary schcol, puplls are 1nterested an& ea er to 1oarn even

' thgugh they are at 2 1ow cognltmve state of uevelapment, whereas in
furthnr and bxgher eaucatmon students have reached hlgh state of

a cogﬁztlvo aeve?opment, yeL may h&v; losL their 1n1t1a1 1nte*est and

o d

L P T

choﬂks ﬂ.h.(lgis), 'ﬁ Analysis of the Relationship which Exists

: Betwerﬁ Cognitive and Affective Educational Objectives®; J.Les.Sci.Teache

3.69‘ 4 29%-315,

- iélbidag pealég
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enthusiasn for thgysubjectg

Cognitive ch affeﬂuivﬂ development wust be soen as essentially '

complimentary. The question is not vhether wa should teach for eagnitive

“er affe ective objectives, ‘but how we can best promote the cognitive ang

pffective éevelopmu“; of tub student. BelllS gites the paradox of the

exeellent,mathematECian, whcse poor attitudes prevent his knowledge from

beins effectively epplied. fAn cqually diémai failure is represented by a

pupil with an es éé“l ent psuitivh ntt;tnae »a és mathematics5 but~a‘veryv

- poar kﬁgwledge: ‘

The geals of education zre csncer&ed with the development of the

totel person. Pubinl® hos stated thet "we ore complex o ataresg who, in

sealting to satisfy our urges,arce dr 1ven in part by our reasgnlamd'

knowledge, and in'paét by our passicn 82 ans LLYlG% end our ccnvxctxons as

to what in_life‘iS»important,and‘uﬁimportan:;"~ As educationzlists, we fail

if we cmphasisc one o the ﬁebr;nznt of the othor.

’

153011, A., 'A Consideration of Objectives®, T.E.S., Nov.28, 1977,

16}’111’)1!" L, 2 OEaCitag }%29»



PART 3

SUNVEY OF ‘THE AFFECTIVE: DEVELCYMENT OF TURTHER

IOUCATION STUDENTS IN THE'BICLOGICAL SCIENCER

Lrd

RRLATIONSHIT TO ACADEMIC: SUCCESS .
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CHAPTER THIRTEED
ATTITUDE MEASUREMENT

Observatibn of the overt behavioups of étudents is varely a
‘sat155actory method of discerning attitudes. ‘Zinbergl used
‘anthrépslogical techniques ﬁo_study the attitudes of staf ff and first-
year otuuents in the chcm1ctry department of un Engi sh University. As
well as questionnaires and interviews, the method of participantk
'obser§ation was used. However, such methods can lead to misinterpretation
and aie not yet sufficienﬁly_ﬁell developed for general use.
Various alternative methods are avail able and include ¢
hssays
- Semantic differential

Frojective techniques

Teachers' ratings

P

This technigque has the adVaLtagg tﬁat it is Simyle to prepare and
administer, Tﬁe teacher;asks stadents to write, for example, an open~
ended essay giving their views about science.

The information obtained can be interasting and useful. However, it

“is eztremely difficult to cbtain any objective measurements of attitudes,

for it is impossible to devise =z ri?OIOJc marking schene.

1Zinberg, D.{1571), *'The ¥idening Gap : Attitudes of First Year
Students and Staff Towards Chem1°L*“» Science Careers and Commztment"‘
».Cl- tud., 13 1.87" 71.)0 : .
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Thic is a form of rating seale developed by Osgood, Suci and,
Tannenbaum.2 The student is presented with a word ov saéteménﬁ:
represénting an attitugde objects follewad by several bipelar adject cives
1ying at thﬁvendS‘of a five or scven point scales, . An ekample'is}giV¢n<im

Figute D,

Expariments involving dissection
Cood . ‘ _ . IR 11
Interesting : ‘ s - DU
Crusl | e Find
i
Figed. dvemple of an jtem from a2 semsntic differential instrument.
The responses may be sun;ectcd te factor enalysis and the three

factors, cvaluation, potency and activity are frequently identified.
NLL thcaretxcal framework of the semantic 1iffefénﬂial Lias been
extended by Kellyg and others in the repertory grid technicue, where

respondents supply, under guidance, their own bipolar adjectivese

-

rojective Tecimiiques

S
a

Trojective techmigues invelve o relatively unstructured task, with
open responssse 'Tha respondent is not aware of the -htcrp?et ation that

w11l be plased on the responses, which can reveal covart, lzteat or

L P T S

“ﬂooaﬂa, Cofo,e Suci, G.J. and Tommenbeun, T.l., The Mezsurement of
tieaning, (Urbana, Il & University of I1linois Press, 1957)

. Jaellys Gofivy The quc wilogy of Persenal Constructs, (New York @
- Norton, 19%%)
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unconscious affects. The technique is particularly useful in personélity
researche

Two of the bestlknown instrumants‘ure the Rorschach Inkblots Test
and‘the Thematic Apperception Test. “In the former, the respondent is
shown'a series of ten inkblots and is asked what each one could represent.
in the 1atte2,vwhich is more structured, the respondent is shown a series

of picture cards and is asked to make up & story about each one,

. : stressing what the characters think and feel.

4. Tezchers® Ratings

—nas

The teacher rates the attitudes of the student on a suitable scaley
ez, Excellent, Good, Average, Fair, Poor, ' Pifficulties arise from the

teacher's willingness to rate honestly and conscientiocusly and from his

cnas . 4
ability te rate consistently and corvectly.”

-
o~

Generally, where the

m

technigue hes been used in educational rasearch, as for example by
5 . P ;
Brown™. there has been a poor correspondence between teacher ratings and

the students® own assessments of their attitudes.

5. Lating Scales

0f a number of rating scales which have been developed, two of the
most influential in educational research are Differentiszl Scales and

. Suummated Rating Scales.

{ s -y -~y -, :
Thorndike, R.%L. and Hager, E.P., Measurement and Svaluation in
Psychology and Bducation, 3rd edn., (New York : Wiley, 1969), P«424-436.

Sﬁrawn; S.A., Attitude Cozls in Seccndary School Science, (Stirling:s
Department of Education, University of Stirling, 1976), p.59-60.




A. Differential Sceles (Thurstone- Tyne)6:7,8

The aim of this techaigue is to produce a scale with equal appearing
intervals, A large number of attituds statements are devised and given
to a group of people, who are asked Lo act as Jud es. Hach judge is

asked to imagine o rating scale xith eleVen equal intervals and to essign

each statement to a scale position. Items are rejected if the spread of

~scale positions from different judges is tas 1a-ge. Fach suxtable,item

1
s

ig given a scale va‘ &, wﬁlcn 1s fhe naan or nmedian of the judges®.
ratings.

Res m@ndcn 5 aré aéked ﬁu select’item* which 1ost closely resemble
their own atthudeq and "rcexve a scoreﬁ which is the mean of Lhe selected
 1tem sSCOTeSe
' In practice, a differential scale involves a lot of pre?arative work

it is oftem difficult te find an adequate panel of judges.

oy

an

B Sammabea ﬂatmn? ﬂcalee (Lilert—vae)9p10311

This is the tvpe of acale osed in the present ctucy and 50 w111 be
. described in greater'detail. The aim of the technique is to produce
a scale which is unidimensional, ie. a scale in which all of the 1tems

measure the same dimension. To elimiﬁata the need for iud es, as

5Pardnﬂr, P.Lm(1974), *Attitudes to ocmeﬂce ¢ A Review, 3tud.Seci,
Laf}.ﬂﬂas 23 4”56 ’ ’ : .

70ppenhe im, A e s Questlﬁnnalre Dasygﬂ and Attitude HMeasurement,
(London : Het inemann, 1966), p-125~133.

8urroughs, G.E.R., Desizn and Analysis in Bducationa 1 Research,
2nd edne s (nllmlagh m ¢ SemTTeTmTIT Lot bvars fre-o TS rmingnan,

C1975), p.120-124,

9@&1:@1‘1&‘3:9 PcLo’ C'poe.':l._g:_; 3305"70
1“'0}91)@? H‘i al‘*.p Op; C‘it.g "}0133"1420 .

3-;3!11‘2:011%2189 GeEcRog ODeC‘ito, po113~120 andi2s,



roquxred 11 *hc ﬁroductiaa ch a diffbrentzal séule, the respan&ants
place themseives on en att*tu&e caﬁthnnmxfbr>éabh‘atﬁituﬁ& statement.
The continuum is usualty'diviééd {ﬁtoAfivelﬁeéiticns ranging from
_strongly ?3:9?1?9 t"nnplv disagree, althcuah mora or. fover pmsitionm

‘may‘be used. Lach position is gi van a weightinw and the respondent’s
- score ls tho sum ijtheAﬁéightinggifor allfiteﬁsfE.?alaéécmﬁadatg_
statements phrased unfavaurablyﬁ th\ dzrectien o; the, we1qht7ng can be:
révéréeév %tatements re:lﬂctkvp nruzral éztltudeq, whzch are accpptable
cn a c1f$ereﬂt*"3 scale, are of no value in a uummated ratlng scales
Thé'itams re mest uaevul whﬁn they ieit régpaﬁst'ét the éxtrgmiyiés
w’éf the attitude cnnt«nuum. o o
:JThe'reliabiliﬁv:nwaikeré seales is often better thaﬁ;cbérespcnding
"dﬁffarﬂntlal ocaﬂe P b?ﬂﬁus f fhé;greﬁxér faﬁgé of answers. The‘number
of iteme in 2 ssalé ié arbit Y and nay be smail. Less preparative work
is.iQVDlveg‘in ?roﬂucing & summated rating geale, than a‘¢i§fersntia1
 seale.

A major dramback of surmated rating scaleg is. their 1ack:of
;reprocucubmlzﬁyv in the sense that, the same score may be obtained in
different waYS'::TWE students with the samé total score, may have very
differvent attitude vespense patterns. The scale is normally #sed,'
therefore, to measure aﬁtituﬂ&svef!graupsﬂand &ttitude,change,_

Chana anl? nag challengeq the use of attitude seales Qn ﬁhi1osophica1
grounds, claiming that they.ha?e_an anglogy with bagd te;ching techniques.
~ Betemmination ef she_teims on which theAinteract;on takgs‘place is one~
 ,sidea and the v vgpondent 10 only allowed to ﬁ&kﬁ fbrcea chaiceso However,

the scale is not‘dési@ned to be educative to the respondent and any

. interaction, other than that permitted, would be such as to reduce the

o

12(:1}&'(13‘1’!3 Gop ’SCience or Ideolﬁg}/?", TtE-Sup 5.3-19769 13-21.
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objectivity and thus validity of the instrument.

Techniques of‘méisérémént in the affective é@mai;'areldl-ferent in
kind toféhése in ﬁhé cagnitivé daméih; Cognitive measures usually‘
febfesenﬁlén attémpé't§>éssess the.;;¢iryﬁ performance of ths student,
ElQre«a a’feﬁtzve mea sufes étteﬁpt-te refleé* 5221?31 ?eéfo“uanceals
The difference &s bethaeﬂ what sLuﬁent can 4o aﬁﬁ what he doéé‘do;
Thﬁs in a cognitive tes* the atuccnt can {ale lcwer scoreé‘théﬁiéhésew

thu represent hié frué attainment but uot higher ¢ carea; whpreas 1n\
affective tes&é it 7 pvss1b1e to fa! e ‘scores in evther é ction. |

There are a vatlety of typau of faklnp on af;ectlve measures, which

produce abyplcal scares. Theue @rm callec res ponse sets.

. This is the consclous or wiconscious tendency in a. sLudnnt to respond
to a'qu&stionnaire in spch a. way as to shoﬁ nimself in & good light by
making responses he believes to be socially desirable or by making
TESPUNSes he‘believes’wi11 imprsss the-investigatorp

Some raspandente will acguiesce' and produce agreém&nt responses to
a1l itens, 1e&ard1&b& of chtéﬁcaf Gthers show & éeﬂéeﬁcy:te‘ceﬁtrality
and in an effort to be absolutely‘fair'abeut'each'item, always cﬁoose a
regponse clese to the middle of the scale.

CALL 8 L01 rsu?ansvs abseuzé the trie state of attitude developménte
«.One can never be sure,; when administering an affective test, that
’respcndcpts will not: siow some degree of response sete It can be

uced by earning the confidence of respondents and administering the

£

re

IS £ LT By

‘V'“ - .y
L35taniey, JeCo and 3 Kelloy Educ¢ﬁxonal and Psychological
J -
Measurement and Bvaluztisn, {an Yorlk ¢ Prentice-Hall, 1972), pe2B2.
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tect in such a way that théy see no incentive to be untruthful,.

Recentlv r&fdﬂ@' 14 has'r Ltrn a CTLL1QA“ of some research in

attitude umnnﬁvt. te hau found a nunber of instruments with scelics
that lack any disce 'nhblc unauvl’rzs Lheorn i al construct, together

_Eﬁﬁ; mchlﬁu in whxc“ "arzcuc thaor .ica1 con zructs are confnunde

' Tn the presmt work it is sﬁggestea that 2 taxsnonlc approacb Lﬂ

[ . [N

aliéfthe oret icwl construca. Tn *uuh an

'

"r < a

1&if tch uevelotmont fbrma z
. »appraach, the di f ver t léveiﬁ of. th tax snon1c hz@ra ch; ‘orm d scrgut
.Uuiﬁlmpﬂ 1onu1 va i, ", eacL of r)ich can Ebrw thL baows of a subwscale

i',

f an ins truﬁxﬁu ﬂewlgned tb measu”e ffec?xvu aevelonmen

. 1hgerdner, PoL(1975), *Attitude Meassurement ¢ & Critique of Some
Recent Research', Educ.Res., 17, 2, 101-109,



CHAYTER FOURTEEN

INTRODUCTION TO THE SURVEY

_ fhe survéy'was made in circumstances which differed from those
normally encountered in educational research. ‘It was conducted in 2
single‘ﬁﬁ;tﬁer-Edﬁcation College, where the author was employed as a
fhlléﬁime=1ecturero The schools, which sent students to the college,
Weie pfedoﬁiﬁéntlﬁ sélective and thevmajotity of students.werelfrom a
secandary maaérﬁ school backgrcunéa Tﬁe catchment area was‘semi~rurélg
with limited opportunities for employment in science-based industry.

The decisien to use & single collegeiwas made on practical grounds.
The survey was not funded and was conducted by the author alone. A
1a:ger'sﬁrvey would have required a prohibitive investment of time and
funds. ﬁawever; any disadvantage in using a single establishment was
partiy offsect by the fact‘that the author, being an employee, was‘
immersed in the sociai milieu of the college, Such én advantage is not
often enjoyed iﬁ educatidhal research, for surveys are usually conducted

by educational researchers from external establishments.

89



CHAPTER FIFTEER
. PLIOT SURVEY .

151 Development of the Affective Instrument

| ItjwaS'decided;that the most appropriate methed of obtaining déta
wnuld,bé,téuéeviseua'summated rating scale.of the-'Likert?wﬁypee';This
would enable an instrumaﬂtatﬁ,be,designed‘aS;a-éollection of sub-scalesy
each¢§933essing,a-high-degree.of;unidimenéinnality.l‘;;,;~.::ap=;»,w

:‘Eachxitem;én a Likert-type scale should elicit,a%favnurable,or-A
unfavau:able‘feactiontta,ﬁhezattitude objectubeing;studiedu The. response,
which on .2 five-choice scale,wnuld.cammonly,be.strengl? Agree/bgree/
Uncertain/Disagree/Strongly‘Disagree,gis.given,a-weighting'so that the
resgondént's,seore is the sunm of the,weigﬁﬁings-for,all,itemslon a
‘particular sub-scales . . ..

: ?he_subfscales were designed~ﬁo,correspcnd‘to.the first three
categories of thevaffectiva,damainz.together with a section on career
attitudes.  The categariea,and $ubdivisi¢ns of the affective domain are
given in Figure 7.3 . . |

It was felt thet at,Category;1¢O(Receiviﬁg)@.the subdivisiqn 1.1

(Awvareness) was not amenable to assessment by means of a questionnaire

1Oppenheim, A.N., Questionnaire Desirn end Attitude Measurement,
(London : Heinemann, 1966), Ps133.

2Rrathwohl, D.R., Bloom, B+S. and Masia, B.B,, Taxonomy of
Educational Objectives, Handbook Il : Affective Domain, (New York @
David McKay Coey 1964), Pe95

3see page 70.

20
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- and was thﬁé omitted. At this early stage in the development of the
instrﬁﬁent, it was also felt that Category 3.0 (Valuing) could oniy be
assessed in general terms and that the higher catepories were not
suitabie for assessment by means of a self»ratln? questiomaires Such a
cencluaion was also reached by Lewy4 s Who noted that difficulties werer
encountered in formulating.testJitémslte‘meaéure.tbefhigher levels of
internaliSatiénaf‘lii' ‘

' =V?a¥ﬁeach:of7the sub-scales, items were ‘devised to'be as simple as
§a5s§519 and’ therefore to have a high degree of face-validity;:_syt~
ccnstant regerence to the Taxonomy of Educational Objectxvess and to
bxology.colleaquS, jtens were deviséd which, it was hoped; would imbue
the. 1netrument with @ high degrec of content: valxdihy. Tﬁis netﬁ¢d’was
used- successfully by Lewy9, who commented that it was necessary to have
a high‘ﬁegree of agroement in the classification of affeéctive test items
if the taxonomy was to be employed practically “for without such a
concensus, commmication in terms of its categories will not be
vpassibleu"

 In an attempt to reduce ‘response set', in which the respondent
may try to answer all of ‘the items with a:consistently~favburéb1e (or:
unfavbﬁrable)ﬂrespdnSE;,some of the items were worded to give maximum
weighting for en agreement response, whilst others were given & maximm
weighting for a disagreementfresponse; | |

~ The final instrument contained fifty questions distributed as

fbllogs : -

L biewys A.C1968), ’The Empirical Validzty of Major Praperties of a
Tayonomy of Affective Educational Cbjectives®, J.Ewp.hduce, 36, 3, 76.

Krathvohl, D R., nloom, B.Se and Masia, B»D. ,locuc1t.

» GLEWYQ Ao p. opi.cvit;, 9.72.
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Affective ‘subdivision | ' Subscale o ‘N6§“6f'Qhéstidhs

PRV | willing to receive ' | 7°

1.2 | | |
1037 | Selected attemtion | U g

2.1 77" | Acquiescerice ih respomse | e
P 22t g to respand EEERREE EERE
7205 " | satisfaction in response | 7

! ’3‘0 it Valui.ng’ NI EEE TR R AR (R ST .}, R
. L] .

borivmiins SR Pyt A el e o oy et PR e T e
C ‘Caréer attitudes g
edo 1 e e e en L e Coa e g b
N * fan
- . Total { 50
P R T O N T AR TS LI N S WL PN B HL SRR R RN IR R IR A

:{FigﬁréilOd;9istribuﬁiﬁﬂfthQQEStQOHS~iﬁfthelpilotEinstfument;dﬁwuﬁ%:wi‘

RN . 1 . . 'f';l'/'qxlf ‘;'» ' , “ N Yoo EREEELE ,‘:,L,;
The uuestions fbrmlng each cub-scale are gzven in &ppendly 1.‘
(e d : "" : ‘HE‘.:‘.H‘:»T:'»‘ /“ I

‘ In order uO further reduce rasponse set wzthin each subnscale, the
fquestxon sequence was scrambled uuing a random number tableo The frﬂul

form cf tho 1nstrument consi¢t1nr of flfty questlon S» with no '

dxfferentiat1on into sub-scales is given in Appendxx 2, |

"t

A seere sheet nas prepared (Appendix 3) fbr the respondento to

record thelr answers on and transparent templates were prepared, to ’

foverlay ﬁhe score sheets, fbr subsequent scorzng of thﬁ sub~sca1e

:.15.23Administratien»éf‘theyAffectivé»lnstrumant

' Thevinstrumentvwas'administered to all of the full time students
taking biological scliences invthe first and second years of an' advanced-
1@#61 G.Ggﬁ.‘éourse at £he gsllege} The first year students had entered
the~ccurse only‘one weék previously, whilst the second yezr students were

‘Just smbarkxng on thezr f1na1 year of studyo‘
The questionnaxre was admlnlstered by the authorolzTﬁe'nature and

-purpese of the study was explained to the respondents in an effort to
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raduée anxiety and gein the correct level of motivation. It was
ﬁaeticulurly 1mvortant, since the author was a member of staff at the.
csliagea,tﬁ give assurances ahout the confidentiality of tﬁe‘rasponseSL
The questions were read’ta.ﬁhe students to. prevent the possibility
cf crass»refarencinge"Each‘questicn,wasZreadraut‘ﬁwice~and:students were
- given ample time to circle their wesponses on: the .score sheet. .
Each~sassiﬁn=extanded‘@ven;ggpeziod'aﬁ“absg; forty-£five minutes.

Bct&i?r of dates and nunbers-of . students are given.in, gureallag

CYear || Subject o ﬁo;fbf?ﬁQSSbn&éhtéff‘:7~hété,of Test
PPirst .| Bielogy i o |0 U UL 24 sept. 1975
First | 39taﬂy-énéhédalogY”w‘””’" R 24 Sept. 1975
i Second . Ia;aotmgy.f‘ L ae D 15 sept. 1975
Second | Boteny and Zoslogy | . &. | 17 Sept. 1975

, Adninistrative details for the pilot studys

i

ol chap wag retcsted using the same protocol a??*aximately five

-months- later in order to calculate test~retest veliability coeff1c1cntao

15, 3 &nalysis of the Affe tive Enstrumant

The anauer eheets were scored by awardlno p@lnﬁs as follows 3

‘Qtrangly agree | -5 poxntg
Agree - 4 points
Uncerﬁain.‘ - 3 points
Disagree o -~ 2 points

btrongly dzsagree - 1 point
En the Caoe of 1tcma which had beeﬂ framed for a disagreement
response the scorinp was reversedo

u&Ch item was gzven an 'Indeh of Faveurubllity 9 vhmch wa
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caléﬁlétéé as the sum of the setual scores obtained hy‘resyondents,
divided by the maximum possible score cbtainable if a1l respondents had
: ch@seﬁ a ’uhasmgly agree’ raspé@sé..vFor'itémgk"cau&rin o disagreement
resp@ﬁsa.'tiv ééariﬁg;was reversed; fhé index was quoted as 2
‘percentage.
_Fof each of the“twa‘AwlevellYééf éioups,:thg frequency of.resﬁonse
to each itemféﬂd ﬁ§e °Index,Qf Favauféﬁili;yf was recorded. Figure 12

shows the format of a typical record carde

Que 16 e Subdivision 2.3

I enfoy_ talking ahout bioleosical mr@blama\gith people

'Second Year. Tested 15.9.75 A(S) BC&Y €03) D23 L)
6 .8, ;52;,1 2 f 0. frequency
A .

" Index of Favourabilxty = 72 rav = 80%
L ; 90 . .

N L : Ph .
[ERAE SR L Lo HEREAE & SN o P

First Vear. Tested 2440.75 A(S) B(é) c(s) D(2) E(l)
’éé%’fé?%_f?%  j?ifff f

| Index of Favaurgbility 43 vaw = 617
S R ARSI RS TR E RN BN .,ji SRR AN 70’ G

R L N O T T

_Figure 12, A typicel item analysis record card.

"":fﬁéébéé‘é&fdé'wére‘bfebéﬁéd’fOr‘all items.

i The rgvuurabillty Indices for each iter hré“given.iﬂ Appendix 4,
' 'tégétﬁér ﬁithiPéatséh“pfé&uct“ﬁgment‘bcrfelaticn coefficients for the
fitst dnd second year groups within each sub-scale. With the exception
of the subescales "Willing to Receive® and *Career. Attitudes?, the

coefficients of correlation are high and significent at 2 minimum level
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of p< 0.05: Th da ge proportions of the varience in second year scores
con, for most sub«scales,:be exploined by variﬂﬁce in First year Seores.
. The mesn Tevourability Indices for each sub-scale are,giveaﬂin.,,

Table 319. -

' Subscale, |' ..  Favourebility Index.. .. .

.. .1 . First Year:: | . Second Year

Lo i3 A Caoer

ECTIN B % T R =
vf'i;sgf;ﬁl'fHJ;;ﬂT'fSQ;i ;' ';i; ‘ f‘62;311~,"
o ’”'R‘V"- Lé;éawfﬁihaJax&;?tf%égg%?w%?k?:awffﬁ?é:éaﬂ&ﬁg:f.
X P 71;?& 6153  ‘.,\U,“P

Total | ”5!£l??§;%‘ﬂi'f;ﬂ?;;,v\?7ea :

© Product momant corzelatioﬁ eaelecien‘, = 0,95 (p}<vﬂ.01)
'*.?able 1. Indices of Favmurabzliﬁwaor»yilotﬁstudng”

R

| 'A mnnae{ of inferesting features eﬁ réé”fréﬁ ihi; £;$ie;- The first
is thw high cc*relation ceefficient, indxcuting that nlnoty percen@ of
| the vav ce in the vecond year xndices can be explaxncd by variance
7' in th» flrot ybar inaLOESa Tha scccnd is’ th@t for all sub-scales except
’ai(ACQLie scence in reepanse) and fbr the tothl average 1nde :, the
second year students have produced higher favour bllity 1nd1ces ﬁhﬂn
the first year studcnts. Hithzn the lxmlted frbmewarh of the pilet stuay
zthis gave grcqnd for cuutious op 1nism that Lhe inotrumeﬂt was c@pable
of deﬁecting aafect1ve developﬁant between the first and SCtuﬂ@ year of

thé'A~1eve1 bzolcgy CoUrse.
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15.4 Reiiabzlzty of the Affcctive Ins trument -

B ﬁé ssurces 0£ varaaﬁicn zn perfbrmanne thaL i1l tend to reauce
the precasxen of & partzculuz care as a dcgcrlﬁtxon of an’ undxvxcu;i
are a4‘

H'Ie‘ﬁari&tian in response to Lh& test aL partlcul"“ oment in time.

2. Variatien iﬁ the indxvxdual From ﬁime to time.?

& tesu~reﬁest relxab;lzty Laﬁf’iciCﬂt can be us ei tc zndzcata the
siée Qf c;@se.saurges sf variaticna Censequentlyg the First and second
&ear groups were retested ﬁith the same instrument after appr oximately
twenty weeﬁég on 25:2,1976 and 29.2.1976 “espectlv ly; 
‘The‘caafficien&s’cbtéiﬁéd‘Qére &s iﬁ?lews

First Year Grauﬁv‘.'rtt = (0,85
;Seccnd Year Graupv_ opg = 0.95

 Both of these figures can be eamsidared-h{ghly sétisfactérya The
second year group showed a surprisingly high 1&ve1 of stability over the
twenty weesk period, but these affects had bﬂhn built up over the previous
twelive months at the colleges One“might4éxpec*' snzller degree of
stability in the seeres of the rirst yegw vtudepts, since the first test
was takeg_baf$?gkthey.gad been:egposed to the rigcu; ef A=level stgdy,_
whilst the retgst_was_taken;aftex they had settied in to an Aflevel werku

'pattéra,

; 7Tharad1hcg RaLo and Hagen, E.P.B Meavurement and Evaluatzon in
Psychology and Education, 3rd edn., (Hew York : Wiley, 1969), P.181.




CHAPTER SIXTEEW

THE AFFECTIVE SURVEY

i P E - [

16,1 Development of the Second Affective Imstrument

From the experience geined with the pilot study, it wes decided to

vestructure and improve the Affective Imstrument in order to moet the.

following eriteria & . . . . oL L e e

- 1. In ovder to detect affective devalopmenﬁAprigﬁ’tb’tha”ﬁ-level

: stage.and.toﬂimc”eﬂs@ tha ﬂﬁmbar:nf students in the survey, it

- was dﬁﬁadﬁﬁ to. pzsduce an ins strument suitable for use with both

O=lovel and A-level ctudents. Tq:thiS:eaé it was nacessary to

- make the style of some of the quﬂstiass easlers . . ..

The aaesti@na would be fremed to be a5 *pgrapriata to students

S0 ﬁnre ﬂot studying biology-agvtavthase uhmtwarap.sanee,thel,«

Tormer would be ,e - as a . control groups .o .o

There was a need o tryrta¢extand'tha~a:ea,t&ste&;in.the higher
levels of tne domain$ Lo ubdzvésznns Eeis 3« ﬁﬂﬁlgmsi A

greater C@ﬁfLﬂﬂﬁCL wav ach’$veds hfte wrlencr i th thn Dil@t

 2%£$?um9ﬁtg that these evels were Qa“ﬁable faryassessment by &

f~rat¢ng qupsﬁ“onnux re techniquee

&h& subwvc le nceduﬂ to Le TOTE balarctd in tcrrﬁ of numbers

'4,
v’ of itcm
 Sa-E£ 7as founu Le Be-éiffrcalt to Irare gome of. tho itomJ Lar Ful
| disagreemant Tospo nsea since i& 01tcr tonacd tc moke the
,

.:‘:v'.,j’: oo T 97
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statement sound cumbersome or ambipususs ‘Thé‘prapaﬁtieﬁ of
such items wsuld‘remain the same as in the piiét‘iustruﬁﬁntc
6. The final instrument, canalatzng of sevuﬁtf 1tens, would be
produced in' the' £brm of a booklets
As with the pilot instrument, ?he new items were discussed with
biology colleagues before incorporation inte the instrument, thus
,maintaaﬂin? h&gh faca vaaz&atya Teﬁ‘quéstiéns wgreJuseﬁ fb? each of
‘the subdivisions 1.2 o 3.1. ﬁfruéuéihg‘itéms“fpr ““Ddlv iéns 52
end 3;3'pﬁ@ve@ méfe'diffieﬁlt‘aﬁd sq\ﬁgi&‘fi?e items were iﬁciuded for
‘each. |
o fh@ final seriee of qaeétibnégf&cgéthér’ﬁiéhfinﬁébétiéﬁs‘of
agreaﬁeﬂﬁ or disagreaﬁent res p@nses, are givan iﬁ npp naza 5. The
questions ﬁéré'thﬁﬁECQIieéﬁed into & O&Ok&ﬁu; together with an
‘intreauetzon to the’ prodect aﬁd a set’ of lnutrueﬁzen, onﬁéh» ?é@@‘di 1ng
of :aspbns@s on the answer sheet. The booklet is reproduced as
‘Appaﬁdig‘ééf‘)
| ‘ﬂAlscsre sheet was prepered (Appendix 7) together with a set of

traﬂ$par€nt overiays to act- as scoring templates. '

?6°M Adminis trh?xan of tha Seccnd Affectmva Iﬁstrumﬂﬂﬁ

";The 1a&ger numbers of students invelved in thﬂ survcf cver two
yearq of asllege zntake nxvﬁt Lhat a unxfbrm maubed of datu collection
hﬂd tc he ﬁ@VlBEde th large survey‘si Al al 10 meant h 't it was not
pass;ble fbr the authnr peraandily to sﬁparvise the gathering of data
frém'evéf§ grcup; In-order to achieve this unifbrmity tuwo strategles
were adopted ¢ - | |

ic A qungtienna re baakict was preparcd to replace the verbal

pr@tentatlan of tnﬁ queutiaﬂse Tnzs ensuvem that the introduction

: o to uhQ prcject and 1nfbrrat1en on how to fxll in the score sheet



would be the same for a2l respondents. ' The method also removes
the variable of volce intonaticn as a factor in ceusing response
biase
2. A emall number of interested teéachers agreed to assist with date
collections ' They were briefed individually about developing - .
rapport end provided with notes to remind £hen of the procedure
 te e followeds (Appendiz 8)

After the COIlEmt&Qﬂ of data, all materzaaw were roturned to the

Toxoy ol B o R

“author for callatmong o

,16¢3 The Survey R

Th@ quastzcnﬂéire was‘aﬁ 3& Lster d ta gtuﬁﬁwis k ing a bzelcs ical
i oo at the calleceg tagether vzt ,\%11 pﬁﬁtrﬂl £ro up of non-
1b1013” Lsts.  Although Lﬂﬁenar were FiVCn tkc ehnzce not to participate,
ﬁ§$ane axars ‘edlé Ls option, thus givimg a;ene;hundreﬁ§percenﬁ :espwnsa
:raiea Hawever the sxrvcy dﬂc inmlude studentu whg ma; v have been

absent on thn d*te Lhe quest naire vas aqwinisteredg .

The d Ghutzeﬂ @h utucrﬁta zn the curveya by Cﬁuraeg is given in

rtgure vg,{ovc 1eaf)f

160& Basariﬁtmoﬂ o; Ceursns Used in the Survey

Human biaiogy d bzmlaﬂvgemlppelj
Hunen biology amd hlﬂl@gyaﬁre'offered'in a list of ubject:s from

nich w~? fu71 Lvm Lude nts seloct favc to tud& for dae year.

H

Seience Pre«Entrv"
This ig a vau*se effprzng five Omlevels w Bi olagy thmistry,

'Eﬁgl& sh Lanrumge , '%hcmutxcs, Ph"sxcs -~ toge»hvr vith the Clty and

Guilds of 4ﬂndcﬁ”1n$$itute,fScienée_Labcratory‘Teéhnicians(ce& G. 733) .

Part 1 Examination®. It is intended for students who show 2 strong
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G,C,E;vLevel

iquurse_ - Humber
Human.ﬁialegy o 59
‘Ei@logy SRR ,,:;;su.: R 0 _— L .32
B SéiénceuPreéﬁnffjJ; 1xA,x o f_,o.‘i, .‘.,v; T

Home Ec&ngﬁichPre;Eﬁtf&'.' YE' ;;} 0;  . b jf?ﬁ15§f‘

Pre~Nursing

‘Fon Biologiste(eontrol)

molegy(ear ) . | A e

 Rotauny/Zoslogy{Year 1) e A e

Fig.13. Distributioh of students in-survey by coursd.
vocational bias towards the sciences:

‘Home [eoncmics Pre-Entry

o " e

This is & practically bzsed course effering O-levels in Inglish
Language, Humen Biclogy, Kutrition and Cookery: The Royal Society of

Health Food Handling Certificate; St.John's First Aid, Child Care and

Nursing Certificates.

Non-Biologists(Control)
These were the residue of full time O-lecvel students, who had not

chosen 2 biological science from the list of optionse

Bislopy(4~level)

~ This subject may be selected from 2 list, offered to full time

students on 2 two-year COUrse.
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Botany/Zoology(h~level)

These twc‘subjectsp usually taken together, mey be selected from .
2 1list offered to full time students on a two-yecar course. They would
be selected by students with 2 defanxtc vogational blas towards the

biological scieacesy

The distribution of students taking a biologlcal sclence, by gender,

is given in Flgure 1é4.

G.C.E. Level = || Temale Male
0 ol rsseesry 0 72(34%) .
A ML 28(557) 22447

fvgulﬁw‘ §tributzoq of tudents taking ‘:5bialégical
épl enag, by gend oo .

’H‘.?hajl* imbalanrevin fuvaur cf females; at Omlevel, is largely
due t@ the Home Fcanemlcs Pre—Entry and Preufureinﬁ csurreag which
attract vary (=44 nalesa lr the full time OleV@l course is cenbiéerca
alone the sexes are almast evenly balanccn at IOrtY*LOUT males and
forty«seven females. |

The dates of administrataon of the quﬂstionnaire are given in ‘

Figure 15.(overieaf)
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' Course K 1976 - 1977

‘Humen Diology(®) | 8. 0ck. | 17, Octe
Biclogy(0) ’ ‘ 8o Octs | 20. Octe
Sciéncé.?redEntﬁy(O) L 5 Ogte ! - 19, Octe
Home Eccmomics Fre-Entry(G). .| . .. .+ - 18. Geoti
‘Pre-m;rsing(ﬁ}“" e ey ekt ] EL. Oete
ﬁGnQBielegistSCOj'ﬁ ‘ :§?vf;7i vﬁ'a;’écﬁgfif.  ’
Blo!og‘earg,\[a} B 28, Oet.
! Bmtam!éeologyl’eari(w ’ | i |

L

'Eétéﬁy1zcbiééy'féat 2(4)11>:>Hg3'; f;‘ o ’ Q'AZQo'Qgtélhi

o H
[N

R R I U RN R L Cts T
ge L5, Dates of administre ion of the pecond affective instrument.

L



ad&xLxen Lﬁ *h, &ffe"L‘V“ aata c&lles& 3;

-

vari bles wer

ne“e deternmined as part

- CHATTER SBVERTEZN

COGNITIVE VARIABLES

recorued {br each Leqp nqente Tha

y

of the precedure of application

- o

‘and were placed at the dispesal of the authors

'._s

and 2 8

Spearsan s rcaera

Ze Gra

iz a thxrty minute test givln,

tandard deviation of fifteen.

ded Arxthmetic«dath mat

2 mean quotient of one hundred
It is desiegued to measure
" ability(g) factor.

‘ :

ice Test(Vernon)

ey
This is

of gifficulty.

& tweaty minute test of seventy-five &Lemu bxaaed for degree

nto 2 ‘Hethematics Age® by

e

The test score is converted

use 0f the formula §

111

% Test score

- Mathematics Age = 6
. 10
£

3. Mi1l HI11L Vonabulary Scels, Form 1 Senior
This is & test of

are raquireﬁ

th@ synmy fiy

apprexinately £ifteen minutes duration. Candidates
to write doun the meaning of thirty-four words and to seleét
frem a choice of six words, for a further thirtv-four words.

scores re converted into test scores as indi cated 1n
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| Raw Se&ﬁe Test Score
~ - S
'<20 Ve
20-23 v
24;25-f; e l‘ é.
2630 e . v o | C
. 1t
=322 Ive :
3§~$$k IlI= 4
36239 oI
zm-'é; ‘ T o
57 I
Se55 | e

' ¢

F&gaLQs Conversion of raw ﬁ&otaq 1ﬂLG &cum scsrﬁ on tha lel ﬁmil
v&cabulary'vc“£w~

L. Sersinnal 1““a¢naﬁion ha

Snch eourse had a ceries of iﬁternai cxamimhtza;q heid Uhcrtly
before the end af the scssxcﬂa Because the ﬁesug vcrc aet by észerenﬁ
teachers end had éifze*en? mey kzng schemss, the means and standard

\ deviaticﬁs‘fsrfeéeh group vafiéfa“‘rﬁeimé?as for esch greup were
therefove esnvertea into norm aixsédy”(accresg using the gféphical method

described by Guilford and Fruchter1; to give a mean of Tifty and a

‘standord devietion of €O

touiifond, J.P. and Fruchier, B, anﬂ“ 1L AL A5 55D B T
1oey and Dducation. 5th edn.y (Wew ¥c t HeGraw-Hill, 1973),p.468




CHAYTER EIGHLEEN
x ANALYSIS OF THE AFFECTIVE INSTRUMENT

18.1 Introdusiion

The data goliﬁétﬁa‘dvé the two years wac used for @

ie Analysis oi individual respondents.

Ze dnalysis of spebific Caursasﬂﬁizh & bliolopgical compenanﬁa,
- 3¢ Anelysis of each questicn in the instrument.

4o Hultiple correlotion analysise

18.2 Analysie of Individual Respondents

For each student, the seoras for Gaﬂh sub-goale were exprossed 2s a
Q@Ecenta?@ of the maximem scores that could be obtained for that sub-scales
, . .

_Ea@h pareentage seore Uhus relates divectly to 6h§ 1i {ﬂﬂt wnzghtzn &s

i i ! :
 Likest i eighting = | Fercentege - ;uter§yeﬁation e
o f L
e 80 0 Tend Lo strongly esres
& . NI
c T CER L L Agres
R T ¢ DIRDUEER U;wc,'**'azn with ‘tendency to .agree

Uncertuin wi th”ﬁénﬁuﬁd&ita‘disagféa;

e e /. e e AT 05

- .
- " FAr R Disanr%n
1 ” 2 22 v s ey, |
; 20 Tend ﬁ "L?na“*y gisagres !
) ! . . i
" R R P AL ‘ ) [
& E IRt SN A S s? 11 agree
i, o e . R s

\» . . 3o L “,“““

ifhdcﬁrh&r of kaer« vezgntxnmg pﬁrceﬁt za score and
zacrgvetasieﬁe

v S 0s

,-h b,
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Pﬂfb antege sooves were obtained for each questicnnaire section,

which reiate to the subdivisions of the affeotive taxononmy as indicated

by Flgure 18,

Questionnaire Section Taxonomy Degeription
‘ Subdivision :
1 1.2 Willing to receive’
‘ £ 2 ¢ : ﬁ oL ‘ . K ‘ L
1.3 i Selective attention
3 R R
- 2.1 . | Acgulescence in response
Wi —/; Lot - ) v ' . '
. L 2.2 C Hilling te resp@nd‘
.y 263 .} Saﬁisf&c&xeﬁ in. respﬁnse
O Bl Aeceptanca of walue
7 3.2 "aPrefCLche fsr value
‘8 " P ' Ve Vil . Y ! ,‘;;4-'
= R seBe3 Ccmmmtm@ntr,_»~

- Fig.18. Relaticnship of,questionﬂaife@sgcti&ns,ta;ﬁamﬁnﬁm” subdivigions.

%nggﬁéhvwéﬁﬂ;n‘ injﬁﬁélﬁﬁ§§é§'éféééé hc t was Pept vzsh the follow=
ing 1ﬂ10rmabgon H
iﬁvﬁgaces from sta nfasdised tests obtained on a2p ;iicatioh_talfall~
4ti$e,csllggeycoursesgi,:5
26 Ezamiﬁaaien_passesufor.t e Fevr fic cate of Secondary Education and

the CGenersl Certi fieste in rﬁucatxcn.an n bislogical science and/

or peneral, selencs, ohisined by the student prior to joining a
11l time gollage oourse.
3. The © narh obtained in ecoliene end of ses ssion exsminations and

the normalised T ceore devived from it.?2

S
0
3
&
o

R
[:]
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A
0y

1y

1]
b

£
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o} -
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L)



197

4. The percentage scores obiained for eanch sestion of the affective
instrument.

Se An ’%ﬁfecﬁiva Pr 11e° of the student ObLalﬂCd hy gvuphxng the
pe rceuﬁage scores on the ordinate and L%g guastiomea sive section
on the absclssze. _ :

4 spocimen data shpet'is given in Appendixn 9.

A

18432 a;fective'*“sgilc

The'af fective 910L114 1Q a device for;pfe iin‘:& visual
representation of the respsndent’ﬁf@ercentagejscs;g for each subdivision
of the taxonomy. "izt‘is,ea,;sié#f‘m interpret quié‘:;iyti;aa a'rénis:’!o;f
NULNETSe )
A pércentage:séofe'of sixty may be taken az a datum point, since it
. represents a baiance_betweén a;positivelandinega ive response to each
subdivisien of the taxonomy. Lespondents wzih seores over. sixty percent
‘havc shown a net gasxtlve “eéﬁsnée_tc a_par 1cu1ar vuodlv élong whilsg
respondents with scores below sizty percent have shown a nebt negative

espsase{,

Used together with thg.standafdiseé cognitive date, the affective
profile can provide a useful extra dimension in predicting how a
vrospective stuﬁent'is iikely to cope withba study of the biological
sciences. The nornmalised I,scaiesg obtained in the college sessional
exaninetions, provide an'inaicaticn of copnitive ability after sﬁe year®s
work in the bioiogical scienceso it is important to recall that the
aifective profliles pr artain to the affective shdte of the student at the
start of the course.

The properties of the Affective Profiles are illustrated below in a

nurber of case studies. The students® namres have bown omitted Lo

I’J 2V w’mny*'ll by e
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Case Study L. ) ALAFFECTIVE FROFILE

102 345 |6 |7 18

it
o
<

B - N

e 20

Fig 19, Affective Frofile of Studéat ‘4%,

S

r¥s§za‘éata‘sneea is given in Appendix 10:7%

@éatuﬁeﬁt At is 2 sixteeﬁ year old female student on the Home
?conqﬁiés;rreéﬁhtfy3ébur5e.‘ She has'a fignre*%éaséﬁiﬁg«scere‘0551124“
a‘mgthémaiiés-agéwof‘iieﬁ years and é'vacébuiafy score of Vi

Althoush thiS'étudéﬁt‘has'a relatively high reésgning score; her
mathematiés and vocabulary scores are lowe

‘Her affective profile for viology is poor: There is uncerteinty
abput attending, slight acquicscence and' wiliingness to réspond, but no
real satisfaction in responding. Valuing is at a very low level. It
shows, generally, a- taxonomic decline. |

One would predict from this profile that student 'A' would not be 2

good biology student and this is substantiated to a large extent in her

on T score of 34,

2
[N
[»]
h
]
0
o)
‘-le



Case Study 2. | AFFRCTIVE PROFILE

1 2 751, pp 6 B o

uwrezﬂe Affact ive zrnf;ln GL uuudﬂﬁt LA

ull data sheef ig given in ﬁ penéiy 136

o

‘Student °B? is a seventeen year old male ﬁtuaeﬁt &% the A~lével
golrse t;kingfﬁotfay‘and Laglogyu He has a fi'ﬂfc ren ,anxn?»rccre of 116,
& mathoratics age 'of 1244 and & vbeabulaiy score of IV. The' affective
profile is largely in the upper part of the frame as one night eygﬂct-af
ani A-level studeat with a heavy investrient in the biological séignceso

Althsugh’a'téxanemié ¢eécline is shown for the éétegory:’valuiﬁg',’
the scores are high. One might‘anﬁiéipété”thét"thé"'cﬁmmitmenﬁ’FSCéré'

(Section 8) would improve during the course.

With & high reasoning score and 2 very satisfactory affective
profile, cne cculd predict that this student would be successful in his

biolcgical science studies. The T secore of 51 confirms this prediction.
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Cage Study 3. | LFFECTIVE PROFILE

b
S 1% M
w

415 6| 7|8

b

<

o
S,

o3

(s
f/
<
!
]
\
e
AN
/

)
e

Fige2le Affective Profile of Student *C*.

full date shest is LlVﬁﬁ lﬂ £pper }i; 12
) CEnT - . (‘; student o7 s w’{ 3
’ il‘d‘vﬂt ol -is a scvcnt:een 5 ef? 01\':{ f 1(:‘ :ﬁl dC "C r)JL thﬁ‘ e G?

g s g -~ - 1. >, 4 4 Lrn
oourse taking Bo Ry ﬂﬁt Jeolegye Her standerdised seoTes are low Tor gﬁ
o gy < . . Lol R ey S . Lo > % P
A-level saea:ztg wi a% & 113ure mzasoning ecove of 1085, o tzvmati s age

of iﬁeé ané B ‘"bula score of IV, Hnweverg'this studﬁut hav had

Kanuhtumgang 1&tcruuﬁ ”n tbp bﬁclaglcai sciences and has a v*ry thh
level of motivation, which is reflected in the percentage scorves of the

v

Teg ym » low stan 4durdisc* scores ng uﬁth an extrenely favourable

"

L

£

1 ﬁi ive ?rofalcp ?hl" LJFL obfplned 2 T scoove of 6/ 3n %b” cnd GL
session examinationc. In t i Tola 'ivelv rare instance, tbp affectlve

v*a€¢1e 1&& ﬂroved the more accurate p:eaictor of g ceess.
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Case Study b

AFFECTIVE PROFILE

i 2 3 4 5

6

-4

g

=
—
/

ik,

]

nd

 Tig.22. Affective Profile of Student *D'.

rull a@ta sheet givcn in Appendix 13.

%tudent 'D' i a szyﬁeen year old male student taalng Hﬂﬁuﬂ Eielogy
as &ﬁ oetx01 ut 0~1eve1. He hav a figure reasonzng score 6f 1239
matheﬁ chg age of 1308 and a vocabulary scare of IV.

Althaugh he has relatively len scores for the category 'Attending P
the scorea for ‘Responding' ;md ’Valuzng show a taxonomic decline.
is a typzcal prclee for an O=level student, with scores that are
largely favourable, but which are not generally as high‘as for A-level

students. Student 'D® obtained a T séore of 56.2 in the end of session

exaninations.
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Case Study 5. AFFECTIVE PROFILE

1l 2t s]als]el] 7| s

100

90

80"

40 A
o /
30 a
20 .

 Figs23. Affective Profile of Student "E'.

-Qull data sheet glven in Appendix 14.

etudent ”E' has been selected from the control group of Q;ieVéiil
studeni:u not studylng a biologlcal sclence.- He is a€31xteen year olé
male sLudent wzth a fzgure reasonlng score of 116, a muthematlcs age of
12.6 and a voc@bulary -score of IV+, Hls affectlve prolee clearly
indzcates that he would be unsuztable as' a blology student, with all

scores lying at'cr below sixty percent.



Case Study 6. AFFECTIVE PROFILE
1 2 1 3 4 5 6 7 8
100
) (’,q/’%‘\
I AP R
80 \'\ :"‘ ;‘?ﬁ\\‘ ' \'\‘i’ ‘ e
v ; .,\\ . P SN \
N A RTINS »
o )' 70 B \ _x.bu'(,j Vo1 be \‘Ty;r',‘} EFI ..,-,‘,«"\_‘, A‘:\w. e R 3R}
L ;vk‘.xwy\  F '_1'x Ny |
60 | e e S
.;SQ;: I ¢ A t H M
H TR ‘{!O '
A A 301 i i i 1 1 1
3 20 3 i [ H [

T T U e TAC AT S
FigiZda Affective‘Profileskfcr student °F°
before embarking on a)Science Pre-
.Ut entry course and ene:year subseguently
' A‘on.b)Aqlevel course.. . '

Tuil gata sheet given in Appendix 15.

'1§%édéﬁ$ 'F° ﬁaé>beéhvéélécfédito ekéméiif&La respondent who took
kpari iﬁ the firsﬁlyear'bf ihe~éﬁrvéy as éﬁ deléﬁél (Science Pre~entry
course}'sﬁudenﬁ énéxin ﬁhe éeécﬁd year.of thé survey as an A-level
stuéenﬁe She has a reiatiVely 10w.§i§u#éﬂreéséhing score of 95, but a
vocébulafy score of I1I- and é mathematiés age of 14.6 yea?sg which
combafes well with her chronolngicél age of sixteen»years at the time
of testinge

”it can‘be seen that the basic shape of the profile remains the same,
but that the percentage scores have increased. The student has thus
shown a gemeral growth in affective development and in the highestklevels

of 'Freference for a value® and 'Commitment® has moved from a slightly

unfavourable state to a slightly favourable state.
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It is typiecal of students proceding from O-level to A-level study in
biology, that their affective profile vemains basicelly the same shape

but that the percentage scores improves



. CHAPTER NINETEEN
ANALYSIS OF SUB-GROUES

.Fcr each of tﬁe subdivisians ofwthé'affective taxonomy, responses
‘were compared for the wvarious sgb-graups that partiecipated in the suzvey.
For each of the subngfoups anvaverage,Likgrt ﬁeighting WQS‘calculated.

, Sinc@_ﬁhis~was corrected for reversed items the aétual*figure is referred
to.as a 'MeaniF&vaufabiliéy Heighting®s The mexinun mean fbvourgbillty
weighting is Seﬁﬂland can only be achieved if 211 respondents within a
sub-group aﬁswer *Strongly agfee? (or °*Strongly disegree' for reversed
items) to all 1tems on that particular sub~scalea Exactly the opposite
respause "anla yield a mean fuvourebilzty weighting of 1.00. The mean
favog:-b 11tv weznhtlngc for a variety of sub-groups is given in Table 2,
overieafa |

The most imvofaant general.pciﬁt éo émerée is that in every
subdivision sf the tex@namy the total group of O-level students have
lower nean f%vaarabillty weightzvgs than the totnl graup of A—level
utudem: Sp 1ndieat1vb f951t1ve affectlve deve]opmeﬂt in those sLudeﬁtr who
proceed from an 0~leve1 study of 2 biologlcal qcience to A—level study.
The differences in mean favourabzlity weightingq are shown in Tﬂble 3.1
This finding accords with general teaching experience that A-level students.
are easier to teach in the sense that they are, in‘ﬁaxnnomic terms, more
attentive, responsive and developing value systems in line with those of
their biology teachers.

Other important sub-group differences are illuminated by a

con51derut&on of the taxonomic subd1v1sxone separately.

igee page 117. | 115
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~ Subdivision G=level 1 ‘A=level

| OBif fprcnce
- weighting | weighting - AL-0

L henghﬁzng

1.2 f:fs 75 | 303 0,18

A | as | 369 .| 0.4 ;

21 | a6 | odeon ©o0as

5 2.2 . a5k 1 388 .| 0.30 :
7 2.3 a3 | oz 0.31
3.1 3.80 3,99 019

1.2 kl;i.nrnebu to Peccive

¥ . .
At the 0~1évellstage'tﬁe most willing. students are those in the

Sc ence Pre-entry group eénd this may be related to the vocational
szgnifiQancg of the course. The legst willing.grcup, as might be
predicted, is tbé acn—ﬁiology control gréué althaugh thay db show slight
f&v&urability@ ) | | |

ml@lO?y students score more highly than human bioclogy students,
largcly beszzuse the 1atter rroup “do not appreciate the significance of
gener~1 biolopy topics and teke a narrow view of the subject. Such
students will often pose gquestions in clase such as “Why do we have to
iearn about plants?”

&t &L-level the students taking Botany and Zoology show greater
willingness than Biology students, possibly highlighting again the

vocational significance of their subject choices.



118

Temzle students show greater willinguess to be veceptive at both

O-~level and A-levels

‘e3 Selected Attention

ey

This i; tha 1@%Lut‘5€9£3ﬂ” subdivzézcn of the taw anemv for both
Oalévei &nﬁvﬁGEQVE? ?h Onlavni yraup as a‘vnale Phﬁl Lﬂvertuzntvg
whiiét thé &m*cvel sﬂude&tq are more favau”abzea All O»levei groups
| héve:apéfeéimaﬁél; thﬂ samn weighting excep& the qaieﬁce “re-cntry

zroup, which is much hzghnr and D”?ha? agazﬁ is related to the stronger

3

corional significense of the CoutEe.
Although there is no difference between mele and female scores at
O-level, at A-level males have higher scoras than females indiecating that

their activitics ave more likely to revolve around their biclogical

gots

nterestse

rerhaps the gé werally low scovres for this subdivision ought not to
causevtca much concern, for chey indicate that students are not single
nnndea about biology, but have a range of competing interests. At
O-level this is educationally very desirable, whilst the higher scoves

for hA-level indicate a vef Pem@ ' of interests.

20,0 Responding

- 261 Acgulescence in Response

This is the highest scoring subdivision for both O-level and
A~level, with the non~bioclopy group also ébtaininﬂ high scores. At
-hatb 1evéls‘fema1es are more acquiesecent than males.

In its simplest terms, acquiescence in response means that the
student uillvfollow a recommendation or advice merely becavse it has
been givene The high scores of the non-biolopy group indicate that

biologists ave no more virtuous in this respect than non-biologists.



202 Hilling to Reshond

-+ In contrast with the previcus section, this subdivision involves
behaviaurazﬂactivity and ths non-biclogy groul return te low scores.
The highest qc@rés at 0“1LV =1 are GVt @d by tha Vckencm Ire»enhry

wasu? with the ErewnLrse¢ close omhzqu again indicat ing tﬁe 1m§artgnee

3 £3

cf vﬂca L&%al rele“*%éu.‘partieulgrlr whe;-cémpabeﬁvwith the wiology and
. hum*ﬁ bio uy ELUQE&ES res Qectﬁvaiye

| &lthough ﬁh&re aS no difference in tn@ scares of muies uﬂd females
aﬁ;é”LﬁV@LQ at Awlevel thg i@males shaw greater wzllingne Sp vzth the

difference increasing between the Tirst and second years.

P

2.3 Satisfaction in Response: o | R

. The greatest satisfaction in vresponse is gal ined by studonts f@?
waom a biological science has the greatest vocationsl signifi cances At

-

G-level thase are the Sclwmes Pre-amtry and Dve»nu sing groups and at
A~level the students studying botany and zoology.

ét O-level ond first year A~level female students obtain more

]
W
o
fde
2
f}.;é 1
&
7
P
3
2ato

n responge then male students: but by the szecond yesr of

‘the 4-lovel gourse this difference has disappeared.

3.0 ;fazui.ng-: '

3.1 Acceptance ¢f 2 Value

The highest O~level scores were gained by the Science Pre-entry and
Fre~pureing groups and at ail levels femele students obtained higher
gcores Chen male students. non~-biology group obtained the lowest

s8COLEs as one weuld expect.

3.2 Froference for a Ve Zuc

Bicleogy students &t G-level core higher than the human bioclogy

studemts and the ncnwbzology group have the lowest scorese The female
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subwgrsups at Gelevel have slightly higher sceres than’txe m‘les.

At Aulevel thn bo aay‘anﬁ zoolc"" studentc ebrhir h"ﬂhcw scores in
the first yvear, but this difference has disappeared by the Second yeares
It is the mole ctudénts whe have the highest scores, altheugh the.

differcnce diminishes from the first year to the seeond year.

33 Comm "‘Li,r"mt

D T LR

The scores show steady impravement:g?om Gﬁleve;gtq’thE~second year
A-level grouns There iz 2 tendency for males to th&iﬁ-&liﬁhﬁly higher

seoves than fomnalses.
The twe recurring features of the .englysis of cub-groups.are those:

P TR et e A ERe T " =

" sy = ! A S A

“Itkis generally the case that g i?ls ehtaxn higher mean favourability

@mngﬂx@wthﬁtm%¢emmmtx tmamfiﬁﬁ‘m; %ﬁv%&mspf?%a,

. tazononmy.  Thie study is therefore in line with most attitude surveys in

pointing to differences in the affective development of boys and»girlsei

-2 Vocatjonel Significance ..

The affecﬁive‘deﬁelopﬁéﬁtjefféﬁédents;whd ﬁave‘madeﬂséme kind of
"_véééticnal'ceﬁﬁﬁﬁméﬁt o the biological séienceéyis geﬁera11y ﬁzre
: advancau than far azudents zallcw1hg more general co UPSeSs Students on
vncatznnaily related courses are therefore 11Lely to be 'e sxer' to

“1 teach in the seunse thoi tney are W@re rccovhwvvp rospor ivé amd have’

_‘valﬁes which parallel those @f ﬁheix teachers.

1see Chapter 2o »



CHAPTER TWENTY
ANALYSIS OF INDIVIDUAL QUESTIONS

For each quéestion in the affective instrunsmt mesn faveurablility
weightings vwere computed for eazch of the sub-groups in the survey. A

sample question analysis cheot is éiﬁeﬁ in'AppER&{ﬁ 16;

1.2 Milline to eceive
“The questions were all phrased in the same style, namely I would
like to know move cbotteeoeo 'y and’ aave?cﬁ . vide Tange of biolegy

tepiés swé& as development, identi? icatxeﬂg dzss tion, cvolution,
éﬁ%ﬁc&&?ex p&?éielcgyg behavicur, heredity and haderﬁ"biaidgya' In general
‘the mean Tavourability weightings were iélahéd'to‘thé‘spwa fic imtcveotq

. of ths sub-grOUPSs. ‘Questions invoiving some aspact of plant biology

‘ teﬁdeﬁvta drawbthe iawest W@igbtiags from students»af_human bielogy vhoy
presumably, saw'iittieAreievznée:iﬂ these topies. Vocational relevance
was glluminate iﬁ~cuér£ien6 such as *I would like to know more about
dlssectzzg aaxmals anﬂ p1 ts?!f,gﬁiéh p?@éuceﬁ'a low f"tﬂurabill&y
weighting for studénts‘of human bi@iagy on the general'cwlevel caarse;,
‘yuL produced a much hxghﬂr Uezrhﬁinv 1or preonurszng sLudﬁﬁ&s taking the
SaIRe subjoot. TFor both O-level end A~level students, thise qaﬁ:iica 2les
indicated that, with the_excentioaéof the vocational O-level groups, the
males Wre move interested in dissection than the_femaleso Identification

1@@@ Appendix 16,
121
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&

of plants and hewvedit y' on the Obhea hand, wore more 1i c1y to 1nﬁerest

*h
(o]

ics thon naies,

1.3 Controiled Or:Selacteé éttention

:h@ nean favourabzllﬁy uczg%&zngs cf‘ﬁhié’SQCtian are 10w9'
indicating that suuuentq have & ﬂuﬁn@ ef lnaﬂrcota whzc cenpete W1 th
iologieai intercsts‘ Thn QUQQilﬂﬂs were pﬁrased te canurust a

y f : AP

bi@iegicaTLy relevant artiviﬁy Wi*ﬁ non~relev nt act vxty.:.SQme

i
)

péixga,afe y ef note. @t, fbr e“au le, until me eeowd y@hr of
&olev =L Qtuoy é‘ students prefer reading Natural Hi ‘torylﬁxology book
to watch* g television. ‘All greups would prefer to visit a zoo rather
than 2 stately home, but meles veact more favourably than ‘fomales and
ﬁinlsgists mere- tha uﬁman bislogistes | |

YU When contrasting the readding of a Naturel History book with 2 novel,
the choice at O-level is for the novel, vheress at A-level only the

males are more favourably daspo 6d owatds the ﬂaLuraL Hiatary b%oko

C 2,1 Acuuiescence in Response

ubd zviaior of th@ te eXONOTY preFQCmd hvgh mean favmurability

s

This ¢

weightings for zli grmupsel‘Egc@uragiﬂa ys the twa zter: TTNQLCL]’ the

highest scoves wers those involved w1th saiety, zne & acrut@ geEnce
relates to physieal wsl“wteing Zt LeacraLIy true tnat fema s are

pore acguiescent 2han_ma1esr a

232:Wiliinﬁ to Respond

' In gontrast To the previous subdivision, this section contains
jtems which indicate that the student is willing te become involved in

some relovant blelogicai activity. ' Again it is generally the case that

females obtain hipgher mean favourability weightings than nalese



20,3 Satisfaction in Response
A1l of the items in this section have been formulated to indicate

engcyment of particular aspects 05 biclogye. Practieal work is enjoyed

g

‘by all sub-groups, partlrularly thc Sclence Pre—entry gronp at O~level

.‘.

and femaleu obtalﬁ hmwher weight1ng° than mble at &11 otarcso
'iwa 1temu. bne Oquany1nF 1ea*n1ng ansut piantﬁ and tne other o1

1earﬁing tbout anlnuls, product interastlng wezghtzngse At 0-1eve1

PN

etﬁdents do not enJoy 1earn1na abaut piants, e eLtuatloz wh;ch meroves

by A~Levtl, partlcularly fb; the botqnylvonlogy grcup hlth the aninal
ite ; howev er, hzgh weightings are obtained by 0»1evr1>groups and even

:

1mpr0vc by Amlevela Such a dichctomy of weightlnga points to a great
' ead to oan31der the way in whlch the plant aspects of biology are }

prese ed in oCﬂODl for they appeaf to have 2 pnor 1mage amongst
students tating up the subject at college.". a

R A HERE UL e e
L e

3.1 Acceptance of .a Value .
o This subdiviéién contained a‘¢eries'0f‘niidly controversial
fstétemgﬁts,’ﬁhz h students hcldlng 'blﬂlOglC&l' values would retct
avcurub]v towarda. A“ A»leve1 renales 0b£°1n nlgher scares than males
fbr’mﬂst itenb : A partacularly hlgh scoxinv 1tem relatea to aafety,

where the stuéent 'feals a set of labaratory rules is escentlal'

3;2,Preference for a Value

The items in th1¢ section vaﬁe students the opportunity to indicate
that they would ilke to see a range of blologlc“ activities extendede
A»level students would, fbr eknmple, llhe to own ‘more blology book 1f
they were eheaper, whereas 0~1eve1 students tended to be more uncertain.
All of the sub«glcups except the contro1 devplte the fact that they
were taklng range of subjects, tended to avrne that thcre ’is

something special about biclogy compared with other subjects’.
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3.3 Commigment

The items were devised to give an indicztion of whether students

were becoming committed biologists. With the exception of very iow scores

s

in the contrel groud, thare wers no clear patterns of diiference betucen

the varicus sub-groups. -



Ciml""x‘l'l‘\ THEHTY-0HE

MULTIPLE CQRREU&TIG?? ANALYSIS

For each of the e@ﬁwgrcups wita;n tha survey 2 covr ol ion matrix
was preparved with the zic of @ camnuterg Tha ?r&;uc@ ﬂuﬁtnt correlation
céaf chaﬂtc for elevcu K *;a0§eqw “fxuatlve and CuﬁnlLsVL; ere
camputed; | | k

The variables are given in Figure 25.

Code ' " Variable

1.2 | Billing tqu:aceive X
1.3 |  Controlled or sele ted attenLLoa,:

2¢1. ) Acguliescence in response ‘

2,2 | Willing to wespond ¢ -

Dy oe

23 | Sztisfaction in wesponse
3.1 | Acceptanee ef a value. . . . 0. oo

3.2 | Prefersnce fow awvalue .. ... .. ..

' 3.3 »cﬁmwmamwgp;,r,;:g;;]?w;‘;;_yj;g;J‘
R igure ruaaon&nb quaL*cnt ; o
”V',"”W@thcmafiés§age -
S Lo 07 : ¢}.'\A: R T IR ,' _ . /",: .
8 Sesstonal examination (Nermalised.T ) secere
b Fige25. Veriables used in multiple correletion analysis.

¥

'Lgcanse the .ses sionnl memiwa*iOﬂv were hmld at the end of the.

college vear the subwgroup s;zeﬂ were ofteﬂ 1ower th the ._,quated
in prcv ious ectlonsa Lhe princ1pal reasons fbr thls W°re 8
ixo?ﬁtrﬂt ’ua tawe’ durlng the year.
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(A

Zolbsences from seselonal examinztions.

The matrices are given in Apperdicos 17-25.

In genoral no clear gtticmm of velationship betwveen affschive and

cognitive variables emerges from an eyamination of the covrrelation

metrices, althou gh it is clear that there are imporbaat group differences.

3

i

he metvices were considered for eac SUb=EToUb.

Owl@’wuz Huren mmc;:;y { A’gp diz{ 17

Hone of i:hs .%:?*”Pu:e,m ve Lublﬁo cm bc used Lc predict cessional

2 ~

examination sucvess for Lhm ss.sbmgrcnpg bUl. the Tigure reascning quetient

n

provides a small corrvelation ('s. = Ge .:GG ;-e:' 0s05),

O=level Biolomy (Appendix 18)

Heither ai’i‘eﬂtive nor m?mﬁ:wve varisbles provide significant

correiations for T thia sub-group.

B

Seience Fro-entry (Appendiz 19)

s

Heither affer ivc nor cognitive variables provide significant

correlations for this groupe

Hope Fosnomiecs Fre~entry ( A E‘Sﬁi‘t gy 207

Two affective varizbles provide significmmt eorrelation

coef¥iviants. They ave ¢
Setisfection in rasponse o= 5.63 p o 9,0%
Leoe rﬁ,eﬂce of o value o= 061 D < 005

These give a multiple corvrelation coefficient of Rg,z,3,3.5 = 073

which indiecates that fifty~four peveont of theo varience in sessicnal

%
[N

cxzminabion scoves ¢an he el r_l ned by a linear combination of 203
3el SCOTVSe
The mathenabios gee also correletes significantly, o o= 0.57

P < Geﬁﬁe



~

e
ey

2

Pre-pursing

,
£ iy g1 S o
{Appendis

Pec

~3

)

Two affective and *:.ve cognitive variables correlate significontiy
for this sub~group. The affcctive variebles zre ¢

'sﬁzﬁceﬁﬁmcéof' 2 velue T = 035 P 001

Preference for a value T (.27 D 005

coefiiciont in %his Cage.

by computing the mol

tiple corvalation

The pognitd '%?f. vr'mable are 3
Figure veas soning quotient T = Dbk P < 0001
lf&EEfg;ﬁzatiiﬁﬁ o T o= (.33 p < 0,05
First vear A-level bliclopy (Appendix 223
Onl. m« fzatissmxzics oge’ ‘corre'im:e‘s szgrzifa.c““tly f@r i:hz.s

submgmzzzn

Hathemat s Q.55 P < 0,05
Second vear A-level b:’s_cs}.tmy (Am:vmd 2"«‘
Nolther affe rizbles provide eigniflcant

iu.rsr y*s:*m A~leval bot my[malmy (App udmc 24)

R

‘;’mr cex the a.ff ‘i:ive variahles and none of the ceg:&i.we variab’i.e‘,

correlate with the ‘sessiena& @xamin&tian £COTELs

Willing to respond v
Satisfacticn in TeEPoNEe ‘ r
vreferenca for & '-mii.ms‘ e
Cormitnent T

Uy combiniy
F‘g s e 351 2

pereent of the

= U, ;.J is

o
®

The vari @bl@s are

= O;?@ GQOJ_
= Oeés 7 < 0:05
= (};7\1* Pt Omﬁ":.,
= 0.;65 p < GeO.J"

ng tha two highes %: mefnczrr&q a muleipie com‘ci ation

obtained, mdgccxing; that fifty-four

variance in sessional exemination scores can be explained



a8
hrd » e b4 " > . ’». .- * -
3y e linear couwbination of 2.2 and 302 scoves.

Ss:cmeu yvear A-leval b@tan;_rim@lmv (!mpmdiy 25)

Keither af .?"tv*m mr onenitivae vam@bms p"o-'i.@cz sienificent

o
§
je]
Lot o
&
I3
Eid
o
o]
o0
¢h

for this subegroun.

2

The tuo peaeral points which omerge from this analysis ave ¢

ft
-]

The s&tmdazrﬁisvﬁ %m:‘,tiﬁ.w variables do net provide o consistent
* ;"..sz‘.s,ﬁ’l ef*éc»z s:-'um ';zmim.im suee g; . zrh..n Js.}}«»g,“c:mm are
camﬁmmrpa separat elye SEEEEE

~2¢ The affective variebles do : m, 1}mva.ﬁe a ::?onsis'i;mt pattern of

prodiction of sessicnal ﬁ:s.@mmc.mm suceesss but when they do
zﬁarmlamségnifi@imﬂy the ::@rre?.atim ccefficiats tend to be
hirhe In tha case of one group, affective varizbles provided .

s

the galy predicticn of exawmina ation supness.

" - o . CH
balanoe ¥ fm»:zf:‘. i‘.fm{ ;Vg..ﬂ_'“'i el 'xe vavizvles &g

el ke & 88 zz‘m eEOTS @

PR | & i " : - " . 3 2 I T NN

axmamination suceoss. hother ¢he balince is biased in fawveur of
- » LR -

affactive ol cognitive variables depends on

& nuitber of factorse Oae of
those iz the subjost ths student studie 05, be it bioleagy, bumen bio 10“"!9

botany or 2oclogy. Another %s i:!m 'ocg.i:“om? el ipnificance of the

o

The relative imporiance of éﬁgﬁiti@ and o fee*i:iv:e varizhles in
determining the at{i'i.i.t'ies of students in the further edu cation age range
cwas flluninsted by Verncw?-

“While we have a fairly clear conception of the nzain :r"'é«::!:c:»:s

wnderiving the abilitiecs of school-children and of un

288
adults, the piloture amcng older adoloscents and aduits :" sunevior
e2bility s much more complex and ebsoure, & g-fartor con stil1 be

N e . ]

LWaenen, Dol The Measureomeat cz Abilities, 2nd edne.; (lendon ¢
Iniversity of Iondon Press Ltde, 1974) PeL46e



exLr
deor

129

acted from their memtal test results, but it seems to play 2
casingly impoztant part in educational or vocational

achievement, and interests, work attitudes, and temperament traits

- become more influential."”



CHAFTER TRINIY-TWO

' 5“231&}5

-

in thie etudy a tevonomic model of affective development was taken
antd eonverted d nto upc:aﬁwenﬂl forn Yor ‘the biolopical s¢ionces. The
figal’ias*ruﬁgnt ag Lﬂad to maavuﬁe ﬁh;‘ fzectivé'devaiﬁpméﬁﬁ uf:ali
~studénts studying o biplcgicéi’scicnc ‘~n“a'fﬁﬁthef edqueation college
over & Lwo yoar pericd, - mislysis of the instrupent hes provided

information in the following arcas.’

¢,£ A foctiva Pr*files”'

The gra 9nic reyresentat*an ef a 8et of scores for an individual is
unzed iq & EMmbLa af stanaarais d tests." Egamples*afvprsfiles for basic

ukiils ave given in Thora ke gnd Hagca1 and a pza file uﬁ valuas zs
éepiéted'in Anastasi.? The technidue is used nove in Lnﬁ'ﬁ t ﬂ States

ﬁf Azmecrica than in §hia éauntry;'

1L'§s suzgested tﬁgé‘é% a eetzva vro xve, &’&Phaﬂ” tre st !4 at*
sioé% for each ég ﬁi*ié“&ﬁ;éfvéﬁé zaacﬁsﬁug oan p*evlu; a sefﬁi
representatien of tno,lﬁééiwéf'affeetive.develapmant_1# relation to the
bioie”*a icac“sa"kéad in csmjunati@nkwith standardisedvcsgnitive
datas affective prafiké. con provide a,useiui pradvc i on éfiﬁhé fueafé
sustess of the student. In comparing the affective prqfilé;wiﬁh

utﬁﬂ@ wdisnd cognitive data, three possibilities avise @

AL i

izﬂuﬂh&i ¢ Rele omi Bagen, Lo-., Mea su“cmént and Zveluaticn in
Psy@%x&uqy and wauuauzaﬁ, 3rd edney (Kow Yook ¢ Wiley, 1959), Del3%.

v~éﬁnastasi@ &a, Psychelegical Testineg, 3vd edn., (london 3 Hacmd ilan,
1968)9 De 8D,




131

‘&. Thy effective and cognitive scoves may show consi f*‘"eucy. High

»e
(‘:
(»1
=4
[%]
5]
0
£
X
Ml
8
n

soores in 1,.,::31 c%:zmsiin world pmvxue around

optimion that %:he: student mmm cermplete the course successiully.

Csﬁsista&t low seoves would *‘mciica:e “hat the student would be
wnlikely %’.a s:e:;p::» 'ﬁﬁ;zz & bic}ﬁgical S0lenns counse e’:m@@ésf&;l’iy‘o

Be The afﬁfam.i”a and mmiﬁ'fw inconsistent, with low

I
o
8
ri
2
E’
i

coguitive cooves Mt a high affective profile. Such students are
Hm’iy to he willing, h’n.c..l,s‘.cd a:id veepensive in class despite
}sn f.ﬁuﬁ,ztv ?zémﬁicay{ ii:,i qui € p@s {bie thet thci*: mgh level
of C‘i{‘%? ive r?ewi_mwﬁm; mnay €n I.e tbeﬂ. rn’ 2ersist wzt‘z academic
43ife icu}.t.ﬁ.as ama% tfa oo ﬁustr* the pouvse succes muum :v

ce Thae affasﬁ?.ve and c:> z*civ c:mmsj m:—iy be inconsistant, aith

high ::rsw,.i ive scorss hut g tew affeptive profile. Such

5&&1&&3 2 nay hav,. the acadenico potontial to complete the course

Q-J

suceassiul ,;T,, avi, heeause of low Lovels of intorost, mllmgﬂe

il v fsz:v{:rnswamss 27 not ve-"um‘r» &‘1 g nnbential., fn attenpt

v

o disoover the motives of students with this type of

i

ingoy %f :oney shenld be nade, before adnitting to o hiological
‘,E.emfc oouTSeo |

lov seores on Section Two of uh profile; m';*afm ding te the
Selented At%:esﬁ;iéﬁ suhdivifsiaéz of the tavonony, As!muld nc:i: necessarily
be ‘ carded with concern, for o utude}n:s .talcin.l a general cducation course
wiil normally have a range of competing *'1.nte*z..~estsu (3:1 other sections of
the profile, particulerly the carly sections, low cecores should be taken
te indilcate vretarded affective deovelopment, which m::y require further

careful investigation.
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2242 Affective Do vnlcpmant

e‘hierarchiéailnature af affeétiva deveicpmant is revealed by
plottxng graphs QF mcan favourdbilxty welghtlngs awamnst Laxanomy
squdzvms;ons separately fb tha 0»~e¢el aﬂd A~1ev»1 students.
The graphs **e gzven 1n rzgura zé«‘

Hean Iuvonrabilxty heighting
4o 0

3.6

A
o
9 2

-

T2 1.3 0 21 282 ~‘2.3 TS ] 3.2 3.3
’ : Co Taxonomy subdivision

wxsy : X A»level, 0 0“1PV310
115Lre 26+ Crapns of mean iavourabil;t" wnﬁ .tiﬂg against taxonomy

«
subdivision-for 211 A-level and U-level students in the
surveye o e



The graphs yield se worai pi scas‘cf'infc:Wftian :

Ce

ae Tor 2ll subdivisionc of the ¢ £ﬁ0ﬁy, Aelevel students obtain

higher mean favouwrability wgi”ht nes than C-loval studentse

' This indicates that A-level studeats do not improve in affective

ae?éloyment just at the igher‘levelé but also improve at tﬁ@
lower levels of the taxonomy.

To sams'extentg‘thiﬁ is at adds 'ﬁ’ $hﬂ model g?&pcsed by
Schmck35vwhi¢h shows ﬁewline in »hﬂ level of affectiva’
developnent as 5& Tl eaaeakao1 praccédae The pwasen%'stuév
shéws & ciea *»inhr*vcment in affective development es students

procesd Toom G-level to A-leve I studies in the biclogical

For each ¢f the thrae tawonomy oat srorio casured, the mean

Fevourability welghtings show o decline indicating a
nierarchicel structure. The incrsase Fron cubdivision 2.2 to

-,

- ra . r *
2¢3 is small ond not simnificont.

IFf the low mtan favourability weighbings on subdivision 1.3

# S -

(Seilected attestion) ars disregarded, beecause intorests whi

*

conpete with blolopy ave not uﬁaccéptabié on & generval educstion
gourses bLhen Lhe mean favours oility welpghtines far‘6” am§ A-level
studente do not dacliﬁa charply wntil category 3.0(Valuing) is
rearhed. . Thio sugpgests that the overall 1Qve1vef deyalopnont
teached by studmts is an early staée of valuing. In genersl
terms, the A-level studente havovreached subdivision 3.2
{freference for & valug), whilst O-ipvel students hove roachad
she Yower *vbﬂxvisic" 201 {fpezptance of o valne). Heithrs
sroup of students have reached the level of commitiment, but the

fe-level students have higher mean fevoursbility welghtings con this

TN

3see page 79



subdivicion than the C-level students.

Q. EZven thé youngest‘students admitted to & furthor education
college have reached a moderately advanced level of sffective
develppment. More infermation ahout the hicrarchical nature of

the 1owek tcya ie es cf the takoﬁ'my would be obtained bj uqiﬂg

the instrument at varicus stages of secondary education.

22.% Prediction of Examinatiﬁn Sucéesa

affe§tiv; profile to predict examina tch subcess,‘this study has not
ide?ti ‘ied any consistent natte cf relatibnship hetween 2ffcctive and
copnitive yériables for groups of sfudents.

%uitiple correlation Pa&rnaca mhra compiled for each sub?group in
the étudy, givingymigﬁt affoctive and twe standavdised cognitive
variahles wizieh might have Leen usgd‘ta “rad ct scores in the-end of
sassi?n biclegy evaminatiens. At O-leval, the st andaﬁdi,cﬁ sCOGTES
provi 3 ed gig icsnt correlations with the sesgicnal examination marks
for ghe three groups taking humay bin7orvg but not for the fvoe groups
ktakigg hiclogy. At é»ievel the only significant ceorrelation was for the
fﬁrst?vear biclogy group.

iffective variables COYTQL&TQd with sessional examination marks for
‘the L&Q“ﬂ&fS&ﬁ nd}ﬁoﬁe Econeics Pre-entyy grouzs at C-level and for
the first vear botany/zeolegy group at A-level. In the iattér case, the
affective variables ggve‘significant cotrelations where the stand&rd ed
cognitive variébles did not.

| 0f the eight instances where affective variables corrvelated with.
sessfcnal examination resuits significantly, three inva}ved variables in
~the taxcnonmic catnpory ‘hesponding® and fivg in the category 'Valuing®.
Therg,werc no instances where the categofy "Receiving® cbfrélated

significantly with sessionzl examination resultse. It cen therefore be
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suggested that the higher the tawonomic catesory, the more valuable it
is in predicting examination success, More work would nead to.be done,

however, to substantiate this suggestion.

EZ.A’AfféctiVe seveiopmént and Vocational Grouping

The’sub-grégpf used 1n the study c bﬂ dideed ;nto two broad
_‘cla55és“ The firét would lnqlude{;he’Qélevel biolegy, O«level human
biqlcgy‘and Anlevel‘biology;gyoups~?§?pefﬁyg§gn;s ﬁerg generally taking
a biological science snbject‘as péf£;of,argeﬁera1,education.courseo.,The
iseconévwould include thp Science Prc~entrv, Home Economics Pro~entry and
_Pregnurs'ny groups at. O—Ievcl end the. no?“nyjzoolo v»graups at. A-level,

where students were folloWing.scienceebased courses'with a strong

vocational influence. -

Lo de

HhenAthe mean favourabiiity weiqhtungé:for the differeﬁtlx
bdi is "ﬁ the taxonomy are eyamlned for each ¢f . the sub=-groups in
the,étudy, itvis»ccmmsn to. ind th?* the thhest weiwh ings areurelatedb
toitﬁe groups for which a biological science has a vecational:
‘sigﬁificanCﬂ ‘.
. Tt is not difflcu?t to 1nagzne that the aﬁfectivefd@velopmentfof;a,
student in the biological sciences would he 1mproved if the student
belonged to a group for'whom a alological science had a strong
vVOCathﬂ 21 319nif1cance. in fucthpr edacatxon it is an incteasing trend
for courses to be .desiened with a‘vocational component, such as,wbrk

experience.

22;5‘Affecﬁive Develophent and CGender
This study ﬁas sﬁowﬁ;that’thére afe‘di"ferencés:in ﬁhe levels bf
afféétive develop %éﬁr‘ci male anakxcﬁ41@ qLLdéﬂtdu .iéhis.éénerélly
found that 1ema1e ctuden;u obtain hi rncr nean zavoarablllty wplghtlngé'

than mnle students, except at the two highest °ubd1v;sion° testec, when

the tandency is for males to obtaln sliehtly hlgher wexghtlngs.



~ -
£
feq

This ;ndicatés.th§t,fémaie stuéents are more receptive and fesponsive

to tﬁe_biologic al scxenceq tnan male studmnts, althcunh the male students

4 have a s?lphtly grnatnr Lrndengv to Shoﬂ eference for biological

-values and- commitment to the SUbJGCtu It 1svas if female students show

"a higher 1ev¢1 of‘interest in thersubjeﬁt, but: are more cauticus when
developing:valu Qs relatea to the blG;D”lCal c1enceq. iales, on the

el e : v oo g P .

cother hand, display lawer leye; of 'nterest, but are more. reaay to adopt
the’ﬂubject 's valueo, R |

Ly ; N CF AR : vy L

No reasons for ihls pﬂﬁéer ulffur@nce car. be oire“Ld from an analysis

H ! . "i'.- i l e

of ths @fiect;vn 1nstrumvnte« Cﬂe uugpents Lhct the cupaest‘on of .
Hutchxﬂgs and ¢l OW519y~, alscuqsed in an ear11er chanter, that girls are
mcxe sugceptlble to SOClal pressure< emphasizxnp hhe d1ch0tomy between

careers und 1am11y llﬁe, hag a basme 1n truth.

22.6 Development :of the Preoject

1t is fclt_that-the work begun in this project could be usefully
developed along the Tollouing 1inés': Ty L
&e ‘The instrument could be used as the bas sis of a larger survey,
| usiﬁg a larger number of establishments and respondentse This
would reduce any:anomalies cue to the use of avsiﬁgle'
vestablishmentvaﬁd small groups. IR
 b. The instru¢vﬁt could be used vith secondary school populations
to ﬁroV1de greater insight into the earlier stages of affective
. develoﬁment. It would be,valuable tbaanalyse the reSﬁGﬁSEé of'
ifferent year groups in sccondaLy schocls. |

¢. Methods mxrbt be dpv1sed to mc sure dcvelopment in the rwo

hlghest_categorleh of the tﬂy01oﬁy.

'jééee ﬁage 9



e

This work might be used as. a foundation for a similar approach

to'affgc@ive;devglopment‘in other -subjects, - Students. entering.

further education often have.poor attitudes towards basic.. ..

subjects, such: as mathenmatics, and-.it would be of value to
discover whether the taxonomic model of affective development

could offef»insight into such problems.
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- Pilot Affective Instrument : Sub-scales

hew animals develcp.

how to identzay plants.
dissecting sninsls end plaate.
evclution. . |

the origln of li{e. ;

the structure of anlmalq and plants.

how_plants and anlmals function.

'

rather, watch T.V, ' thaﬂ read a n;ology booh.

rather go out in the evenings,thaﬁ stay in and do homework.

rather relax at weekends than do collegeirelated'work.

ratherff011Qw'&ﬁspért at weekends than do ébllege work.

rather rest 1n thc summer vacation than do college HWOTrKe

rather do a blelcgy prOJGCt in the summer vacation than rest

If there was a Katural History programme on one T.V. channel and 2

pop programme on the other, I would really prefer to watch the pop

1.2.Hilling to Tecelve
1.1 wﬁuld ilke to learn more ébouf
2. 1 voula like tp-;eain‘mbfe’ésgﬁt
3. ngoulg 1ike.t5 legfn.mprgfébpgg‘
a.'i;wouid 1iké to'léarn Rore ébout
‘5; 1 would like to:ieéfﬁ‘ﬁbrezabgut
G;gi{WOuldblike to‘léérn more ébout
7 i:weuié 1ikevt0hiearn‘mefé'about,
1.3 ConLrolled or Selected Attention o
é. ;uwculd. |
2. Iﬁéould
10. I would
11. I would
12. i would
13, 1 would
or do other WOTK.
14.
brogramme.
15.

I would rather do homework than go out with friends.

2.1 Acguiescence in Fesponse

16.It is important to comply with laboratory rules when doing practical

work.
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17. If 2 lecturer asked me to wear a laboratory coat for practical work,

148

It is important to follow é'lectuferﬁs‘advice about studying‘a,
It isvimpartant~§6 hand in homework Sy‘the deadline set by the
If a lecturer suggested I . d;d some extra xork on a topzc, I would do

If a Lécturer reconmended: 2 T.V. programme, I.would try to see it.

hy mlnd sometlre wanders off the subject dLrln' blology 1essons.

I lik e Lo 1eave ny homeworx to the last mxnuta.»

‘I alv ays try to get tcp marnu for ﬁ] Vork.

bhen plveﬂ a dlelcult problcm, I like to try to find the answer.,
I dislike being given tests on my clasgwork.
I always try hard to get my hemework right.
Iithink‘that-three hour practical lessons in biolegy are too long.

if a biology scclct} was set up at colliege, I would 1ikeé to become

I would like to do some project work in biology.

I would do sos &
18,
Qafﬁiculéé toﬁic#l
19. k
| lecturer.
20,
,"S’:{).:;v .
2.
-2;2 Will ‘ngrtc Reépond
22,
23,
24,
25.
26, I usually work hard for examlnatlons.
27,
28, I work hard most of the time.
29,
30,
31.
a memher.
32
2.3 Satisfaction in FResponse
33. I enjoy most biology lessons.
34; I enjoy doing practical work in blolo EY e
35.

I enjoy learning about plants and animals.

36.1 enjoy reading books on biology.

37.

I enjby learning about living things.
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38 I enjoy wetching FNatural History programmes on T.V.

39, I enjoy talking about biological problems with peoples

3.0 ?alainé

é%;\?ﬁe study of biology ie unrelated to everyday life.

‘hi;:Science gives little scope for self-expression.

‘42; A student wh@ studies bialogy has 1aés s¢ope for‘develqping personal
i idéas aﬁd Opin;aag then a stuqeatzﬁya studies history.

43.vSialog§ show5~£hat ma§‘i§ no diffe:ent to an? othe::gnima1.

‘aa? A_bie;ogy teacher is not realiy'a bi§1egist;‘bu¢»a bérson.who shows
~ what biblogiéts»dc; |

45, Studying biolégy qan‘help'ohe to understand people better.

46;‘$tudent5 wﬁc‘s;u;y sciences are lese inéeresting'than students who

study the arts.

" Career Attitudes

47. There are good career prospects in biology.
48. On the vhole, bhiologists whoe work in industry do dull, Toutine work.

49, It is very difficult to get a job in biolopy.

- 50. Only people with very high qualifications get jobs in biology.
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Lilot Affeétive»lnstrUment : Final Form

[A] and [D] 1nd1cate whether maximum welghtinn is glven to an agreement

or disagreement: response, respectivcly.,

,1‘

2.

I always try hard to gnt my homeworh rlgnt. [ ]
If there was a Naturhl History nrogramne on one T. V. channe1 and a

pop orogramme on the other, i would *eal]y rxe;er to. uatch the pop

 programme. [31

e

e

Se

I would like to db some project work in biology. [A]“
I enjoy learning about 1iving,things.:_[Aj

It is important to comply with laborztory rules when doing practical

 work. (&7

G

T

I like to leave my homework to the last minute. [D]

I would like to learn more 2bout the structure of animais and

- plants. [A]

15.

I would like to learn about how tc identify plants. [a]

I would rather g0 out in the evenlngs than Qtpy in and do

homework. [D]v |

I dislike being gzven tests on my classworke [D]

I work hard most of the time. [A]

Biclogy shows that man is no different to any other animal. [A]

I would rather resﬁ in the summer vacation than do'coliege work. [D]
Ky mind sometimes wanders off the subject during biology lessons.
[o]

I enjoy rost biclegy lessous. [éj
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16.
17.
i8.

T 19

I enjoy talking about biology problems with people. [A]
The study of’bioldgy is unrelated to everyday life. [D]
Stqdymnc QlOng} can help one to understand- people better. [A]

Studentsfwho'studyfthe~sc1ences'are:1935'1nterest1ng than students

-+ Who study thé:arts;'-tnj-li{ L

20.

A blelegy teacher 1s not really & blologxst, but & person who shows

what hloleglst° do. [D]

I engoy vatchina hatural H1story programnns on T.v. rA]

i would: rather do hameworﬁ than go out. w1th friends. [A]

-

I uually work hard for exams: [k]

'i a bzolggy society was set up at callege, I uould llae to become

.‘2 mERbET . [AT

25

26.

I enjoy learning about’ plants and anlmuls. [A]A

Cn the whole, biologlsts employed in industry do dull, routine

- work. ED]

27

28.

3i.

I would rather follow & sport’ at weekends than do college work. [D]
It is important te hand in homework by ‘the deadline set’ by the
lecturer. [A]

I would like to learn more abdut‘the'orivin of life. [4]

If a lecturer suggestea I did some extra work on a topic, I would

do itg. [a]

I enjoy doing pract1ca1 rorh in Hlologv. [Aj

If a lecturer asked me to wear a 1abordtory coat for practical work,
I would do so. [AJ | |

I would 1ik¢ to learn mbre about evolution. [A7.

A student who studies biology has less scope for developing personal
ideas and opiniocns than a student who studies history. [U]

I would like to learn more about how animals develop. [A]

I would rather watch T.V. than read a biology book. [D]



37’:

38.

43,

44

45.?

152

Only people with very high qualificetions get jobs in biology. [p]
Tt is important to follow a lecturer's advice about studying a

particular topic. [A]

I would like to 1earn more about dissecting,animals and plants. [A]

Science gLves 11tt1e ‘scope for self ezprevslonc .[D]

I would lzke to. 1earn more abOut how p]wnto and oﬁlmala functlon. [a]
hhen ylven a dlfflcult prob}em I like to try and f1nd the answer. [A]]
I enjoy readlng books on blclogy [A]

i woulo rather do blology prOJect in the ;unmér ?acatlon than rest
or do othe“ work.’ [A] - | | |

I thlnh that three hour practloal lessons in blology are too lon

9]

46;
47,
48,
49.

50s

it is very difficult to geﬁ'a job in biologyn-‘[D]

There are gopd career prospecﬁs in biolegy. [A]

I élways try to get top marks for my WOfk.» [A]

I would rather relax at weekends than do college worke [D]

If a lecturer recommended a T.V. programme, I would try to watch

it. [Aj



APPENDIX 3

Pilot Affective Instrument : Score Sheet

NAME
DATE
AFFECTIVE
INSTRUMENT

1.A B € D E 18. A B € D E 35, AB C D E
.A B C D E 19. A B € D E 3.,A B € D E
3.A B C D E 200A B C D E 37.A B € D E
40A-B C D E 21.A B C D E 33.A B C D E
5.A° B C D E .~ 22.A B €C D E 39.A B C D E
6. A B . C D E 23.A B € D E 40, A B C D E
7.A B C D E 24, A B C D E ~ 41.A B C D E
8.‘A ﬁ €C D E 25, A B C D E 42.A B € D E
9. A B C D E 26, A B C D E 43. A B C D E
10. A B C D E 27.A B C D E 44, A B C D E
11.A B C:D E 2.4 B C D E . 45.A B ¢ D E
124 B¢ DE = 2048 ¢C D E 46.A B C D E
13. A B € D E 30sA B C D E 57. A B C D E
14.A B C D E. 3.4 B € D E 48, A B € D E
15.A B C D E 32,A B C D E . 49.A B:C D E
16.A B C D E 33.A B C D E 500A B C D E

~17. A B C D E 34, A B C D E

How to score your answers

A- strongly agree, B- agree, C- uncertain, D- disagree, E- strongly
QLS ETO e e
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.. APPEHDIX 4

Indices of Favourability for Pilipt Items

1.2 Billins to Receolve

 Item Ho. o Pirst Year Index(i) o Second Year Iudex(%)lﬁv
8 Com 77
25 86 - 88
33 o e 20
a5 20 ey
36 7 | 86
) o 80 : 8t

hY
;

Product moment correlation coefficient t = -0.07 (N.8.)

1.3 Controlied or Selected Attention

Ttem How "‘kFirst Year Index{(i) . Second Year Index(Z)
2 57 R |
L “w 8
13 ' s : 59
22 Al 51
27 57 70
36 ‘ 59 ' 66
st 49 58
49 47 51

Product moment correclation coefficient v = 0.8% (p < 0.01)
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2.1 Acquiescence in Response

Item No. First Year Index(7%) Second Year Index(%)

5 | e o
28 857 o 86
30 ' 77 : | . 79

T  _ R . 01
38 N . sévf N ':\ 79
s 83 g

Product moment correlation coefficient r = 0.79 (p < 0.05)

‘2.2 Willing to Respond

Item.No; o First Yéar Scére(%): kwééé&nd‘fearnséore(?sv
1 s y 1' '::31 | |
3 | 61 | 71
6 " 84 73

10 : 66 _ 77
11 | 77 66
14 | 51 |  ss
23 | & - 76
24 63 : 69
42 , 80 | 86
45 73 ]
48 | 79 77

Product moment correlation coefficient r = 9.68 (p < 0.05)



Y

2.5 Batisfaction in Resoonge

Iten Ho.. First Year Index(i) Second Year Index()
i 91 ' 03
ZS S 127 ‘ ‘ 86
16 61 | ot
21 77 e
25 e Y
31 ' v7§ IR g0
43 o er B

' Product moment correlation coefficient r = 0.99 (p & 0,001).

(N

" 2¢0 Valuing

Ttem Yo, Tirst Year Inéexf%) At‘;‘Seéand Year Index(7)
17 86 ' e
18 60 RN 67
19 oy g3
20 69 - "74'
2z | 90 | 89
VéO o 30 | o 80

- Product moment correlation coefficient T = 0.92 (p < 0.01)

- Career Attitudes

item Ko, First Year Index(%) Second Year Index(7)
.26 o 64 : . ’ 69
37 57 | 76
- 46 60 g 61
&7 73 75

Product moment correlation coefficient v = 0.33 (N.S.}
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Affective II Instrument : Sub-scales

[a] and [D] znalcate khether maximum welghting is to be given to an

agreement or disag reencnt reeponsc, respectlvely.r

1,2 Wiliing to Rewwlvn-;k.u ,}.,.hu ij;:.;,». L -<: Lo
iavI would like {to.kﬁéﬁfmé;n;aﬁout‘howﬁanimals develop. [A]
2. T would 1ikev£9 know mofevabéu;‘hcw te,idéﬁtify §1ants, ‘[A]
'3§'i z@vlf ligéyfﬁrﬁﬁsw more abott»&isééétiﬁé;aﬁiﬁ%ﬁéﬁéﬁé;ﬁiants. [a]
a{Alzwlgld lxke‘téiﬁﬁé%;ﬁ5:é éb¢¢€:hov aﬁ1mﬂls mmd ﬂlznﬁ haQé
evolved. [&1

5. 1 wauld 1L ce to know moTe sbout how life began. [A]

6. I Noula like to know more about the structure of animals and
1 N : . . "

f

plants. [A4]

-

e

b

would like to know more about how animals and plants function. [A]

8. I would like to know more about animal behaviour, [47

3
o
ted

- would like to know more abouu'how characteristics are inherited,

18. I would like to knmow more about reeczat advances iz b1010£y\ [a]

P
@
LI

Controlled or Selected ﬁttcntﬁoﬁ

1. I would l‘LhPr watch T. Vu tnan read @ hoot or Hatural HL story/Biology.
[p
Z2¢ Given o choice between visiting & stately home ond o zoo, I would

rather visit the zoo. [A7]
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b
Uy

=

3. If I had to go to a 90 minute illustrated talk on ‘Local Wildlife®,
ny mind would wander very easily; o]

4.1 would réther read one of the folléuing types of book_than one on
Natural History :

4. Anovel. [D]

Ba A~crime stofy; ‘[3]:
€. A book on spart§; [D7l 

, ;. I‘”'uzu r«tler uatch a uaLural distuiy television programme than 3

:}yé; 5 péob£anmé‘éﬁ current affalr LL

B. 4 programs elgalpqﬁ:mggich‘[A]

~Co & comedy, prcgramme..‘[Aj

P

. D. A television play, [A]

2¢1 Actuissconce in Paabar

1. It is i antant to follov-ﬂ‘ieétﬂfer'é advice bott:studying a
particulan “Oylc-‘:EAj‘ | | |
2, If is not very important to hand in homework by . Lhe dezdline set by
K the lecturer. [T]
3, If & lccturet-ouhmested I did soma extra wafa on a tbﬁic, I would
do its [A4]"
- 4.1f a lecturer recommended a T.V. programme, I would try to see it. [A]
‘5, If a lecturer recommended that I join an extra tutarial class, I
would probab]y not turn up. Lo |
B T mouT ffﬁbably not consult a llbrury ‘book rncommendnd by a
lecturer. []
7« Vhen doing practical work it is important to follow laboratory
rulese [4)
8. I would not always follow a lecturer's advice. [ O]

. 9¢ If a lecturer asked me to do some extra work in the ilunch hour, I



-t
(%4
Y

would prefer not to do it. [ﬁ]
10, If a lecturer asked me to wear protective clot.u:.n:;, I would do so.

2]

2s2 1iilling to Respond

¥
s

I like to leave my hbmework't:’o the Tast minute. [D]
2. I 2iways try to get top marks for myfworx.i*féj

-

" 3e, Nnen

mq
§
£
ja )
e
e
¥h
Cgete
0
=
P
(e
3
3
(]
v
yod
p

1 like to try to find the answer. [A]

4o T do

3

ot uaug.lly wWoTk xmrc; for exams.  [D]

m,
o
[ 241

dislike being given tests on ny classworia o7

6+ -1 work hard most of the time. a1 |

7. I do not always try to get my hf} ework right. [D]

‘8, I1f a biology society was sebt 'up at co.\le'-e, I ‘would not want to
join. [1] |

9: I would like to do some project work in biology. [A]

10 If 2 weekend field course was run in biology, I would like to go

2.3 Satisfaction in Response

1. I enjoy most biology lessons. [A]
2. I do not enjoy doing practical work in hiologys [1)’{
3e 1 enjoy learning about plants. [4]

4. I enjoy learning zbout animels. [4]

5. I do not enjoy reading books on biclogy/Natural History. [D]

6. I do not enjoy doing biology hemework. [D]
7. I do not enJoy watching Ihtural history programmes on T.V. [D]
€. I enjoy talking about biological problews with people. [A]

9.

ket

do not enjoy learning about iiving things. [D]

-

10. I enjoy working in a biclogy lahcratory. [sk]
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3.3 Aconptance of a Value

1+ The studv of bi eang"ié,unreiated to everyday :i’o [p]
Z: Studying biolesy ezn help one to wnderstand paople botters [A]
3. A biologist has less scope for develdping persenal ideas than a
historian, [} |
‘ééﬁﬁﬁiagy studénis are 1e5s‘i tcr :zing Lhaﬁ tudez“r.studying modern
" lenguages. [0 - | |
8,A11 school pupils should héveyﬁo:foilow" basic biology course. [ﬁjl
6. I feesl that a set of ruIO° fcr wmrilng in thc 1ab0rstory is not
ssential, [D]
7¢ The s uay of b?olo y makps an iméértant cnntribﬁtioﬂ ée a person’s
n%&rallleﬂucatiena '[33
8o by studyiﬁg bieicgy‘peopla déveln? a'better undaéstanding of
themselves. [47
Ye Stﬁdying hisiugy can give penﬁlé'a beﬁtér énderstandéng of the world
around théﬁ. iy |

10. For most peepla a biclogy course is of little value. [U]

3«2 FPreference for a vaiue

I wauld 1ike to see more. ﬁatural Hastory aulm prcduoed ‘or T.V, [AT

ook
Py
B

Ny
L]
bed

an glad we don't have to do a £ield course in biclogy. LD]
3. There is not enough time on the timetable for a thorough study of
biclogy. [4]
4.1f biology books were cheaper, I would like to own more, a]

3

5. There is 1o thing special sbout bioloay compared with other subgects.'
Lol

3.3 Commitment

1.If biology was removed from the *0°F and *AY lavel opticns, I would

make an &ppaintment with the course director to register my



34

Se

i

" If a biology soriety was set up in the eollege, I would try to seek

election to the coumittee. [4]
If a2 local newspeper printed an article, which I kaew misrepresented

some aspest of biology, them I wauld‘w:ite & letter to the editor.

7 oa fellow student disegreed with ny views on & pearticular topic

' {eze conservetion); I would try to convert hinm/her te my way of

Tothing will mele me change my mind zbout wanting to study Wiologye

4]
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Introduction to the Project

The questions in this booklet are part of a project, under the
direction of the Open University, to discover how the attitudes of
biology studentsla;e related to their future success.

Most of the students asked to participate will be studying a
biological subject. Some students, however, are being asked to
participate because they are not biology students. We would like the
non-biology students to answer the questions as best they can, since
their answers will be particularly valuable for comparison with those of
biology students.

The booklet contains a series of questions. We would like you to
answer them with complete honesty, bearing in mind that since they ask,
on the whole, for your opinions, there are no 'right' or 'wrong' answers.
It is most important that you choose the answer that most accurately
reflects your own opinion, rather than an answer that appears to make
you more virtuous than you really are!

For our part, we guarantee that the information you give will only
be uséd for this project and will not be made available to your teachers.
Thankyou for helping with the project.

The Open University

Affective IL
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How to fill in the Answer Sheet

For each of the questions there are five possible answers :

a - Strongly agree

b - Agree

¢ - Uncertain

d.- Disagree

e - Strongly‘disagree

Please put a ring around:the answer you think is most appropriate. ‘If
you>were, for example, uncertain about your answer to a question you
would put a ring around the letter 'c'., Thus your answer would be

a b (:) d e.

If you put é ring through a letter and then change yourtmiﬁd, please
cross out the letter and put a ring around your new answer. ' 1f, for
example, vou ringed the letter 'd' and then changed your mind to the

letter 'e', your answer would look like this a ‘b ¢ §§.C3

Please answer all of the questions and remember that your answers will . .
only be of use if they are absolutely honest !

Thankyou.



Please answer these

Section One

1. I would

I

I

I

I

-would

would
would

would

‘would

would
would

would

like
like
like
like
1like
like
like
like

like

to
to
to
to
to

to

‘to

to

to

questions

know more

know more

know more.

know more

know more

know more
know more

know more

know more.

165

on the Answer Sheet provided.

-about
about

about

about
about
about
about
about

about

how animals develop.
how to identify plants.

dissecting animals and plants.

fhow'plants and animals have evolved.

how- 1ife began.
the structure of animals and plants.
how animals and plants function.-

animal behaviour.

‘how characteristics are inherited.

10.I would like to know more about recent advances in: biology.

Section Two

1. I would rather watch T.V. than read a book on Natural History/Biology.

2. Given a choice between Visitingra stately home and a zoo, I would

3.

prefer to visit the zoo.

If I had to go.to a 90 minute illustrated talk on 'Local Wildlife',

my mind would wander very easily.

I would rather read one of the following types of book than one on

Natural History

"~ A, A novel.

- B. A crime story.

C. A 'book on sport.

I would rather«watch a Natural History television programme than :

C. A comedy programme.

D.A television play.

- B. A programme on pop music.

A. A programme on current affairs.
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Section Three

1.

3.

It is important to follow a lecturer's advice about studying a
particular topic. -

It is not very important to hand in work by the deadline set by the
lecturer. |

If a lecturer suggested I did some extra work on a topic, I would do
it.

If a lecturer recommended a T.V. programme, I would try to see it.

If a lecturer recommended that I join an extra tutorial class, I

- would probably not turn up.

10.

I would probably not consult a library book -recommended by -a lecturer. :
When doiﬁg practical work it is important to follow laboratory rules.

I would not always follow a lecturer's advice.

If a lecturer asked me to do some extra work in the lunch hour, I

Would prefer not to do it.

If a lecturer asked me to wear protective clothing, I would do so.

- Section Four

1.

2.

I like to leave my homework to the last minute.
I always try to get top’marks for my work.

When given a difficult problem, I like to try to find the answer.
I do not usually work hard for exams.

I dislike being given tests on my classwork;

. T work hard most of the time.

I‘do not always try to get my homewérk right.

If a biology society was set up at the college, I would not want

to join. |

I would like to do some project work in biology.

If a weekend field course was run in biology, I would like to go on

it.



- 167

Section Five

1.

2.

-10.

I enjoy most lessons.

I do not énjoy doing practical work in biology.

I enjoy 1earning about plants.

I enjoy learning about animals.

I do not enjoy reading books on Natural History/Biology.

I do not enjoy doing biolégy homework.

I do not enjoy Watching Natufal History programmes én T.V,
I enjoy talking abbut biological probléms:with people.
I'do not enjoy learning about living things.

I enjoy working in a biology laboratory.

Section Six

The study of biology is unrelated to everyday life.A

Studying biology helps one to understand people better.

A biologist has less scope for developing personal ideas than a
historian.

Biology students are less ihteresting than studenté stﬁdying modern -
languages.

A1l school pupils-should have to follow a basic biology course.

I feel that a set of rules for working in the laboratory is not

essential.

The study of biology makes an important contribution to a person's

© overall education.

By studying biology people develop a better understanding of

: themselves.

10.

Studying biology can give people a greater interest in the world
around them.

For most people a biology course is of little wvalue.
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Section Seven

1. I would like to see more Natﬁral History films produced for T.V.

2. I am glad we do not have to do a field course in biology.

3. There is not enough ﬁime on the timetable for a thorough study of
biology.

4, If biélogy-books were cheaper, I would like to own more.

5. There is nothing special about biology compared with other subjects.

~ Section Eight.

1. If biology was removed from ﬁhe '0' and 'A' level options, I would
make anfappointmeﬁt with the course director to regiéter my protest.

2. If a biology society was set up at the college, I would try to seek
election to the committee.

3. If a lpcal newspaper printedtan article, which I knew misrepresented
some aspect of biology, then I would write a letter to the editor.

4. If a fellow student disagreed with my views on a particular topic
(eg. conservation), I would try to convert him/her to my way of
thinking.

5. Nothing will make me change my mind about wanting to study biology..



APPENDIX 7

NAME

DATE

a- Strongly agree . b- Agree c- Uncertain .d- Disagree e- Strongly
disagree [ e

Section One Section Three Section Five Section Seven

1 abcde l--abcde 1 abcde 1l ;abecde
2 abcde 2 abcde 2 abcde 2 abcde

3 abcde 3 abcde 3 abcde 3 'abcde

‘10abcde l10abcde. 10abcde

Section Two Section Four Section Six Section Eight

1. abcde I zabecde 1 abcde 1 abcde
"Zabcd’e‘Z.abcde 2 abcde| 2 abcde
>3 abcde 3 abcde 3abcde‘.’f3 ébdde,
4habcde | 4 abcde 4 abecde| 4 abcde
4B a b c.d e 5 abcde 5 abcde 5 abcde
4C abcde |6 abcde 6 abcde
S5A abcde 7 abcde 7 abcde
S5Babcde 8 abecde 8 abcde
SCabc‘d.e‘ 9 abcde 9 abcde

SD abcde l10abcde | 10abcde




APPENDIX 8

STUDENT ATTITUDES IN BIOLOGY - NOTES FOR THE SUPERVISOR

QUESTIONNATIRE BOOKLETS | | GROUP

- YOU HAVE BEEN PROVIDED WITH
ANSWER . SHEETS

1. Please distribute questionnaires and answer sheets at fhe rate of
one pervstudent.

2. Please explain to students that they are being asked to help with an
Opeh University project on attitudes of biblogy students. Some
students will not be studying biology at the college- they will be
used as a control group and should answer questions as best they can.

3, Please reassure the students that the information they provide is

_ completeiy confidential and will not.be a&ailable to .staff at the

college.

PROCEDURE
1. Please ask students to turn to the 'Introduction to the Project'/ in
the booklet and give them time to read it. |
2. Turn over the page and read 'How to fill in the Answer Sheet'. Ask
if everyone is happy about what is involved - and deal with any queries.
3. Turn over and begin the questions. Ask students to mark the -answer
sheet and not to mark the question booklet in any way.
There is no time limit, but students ought to be able to finish in
about 30 minutes.
vPlease return bopklets and answer sheets to me in Room 506.

Thankyou for your help.

Ian Bentley
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AFPENDIX 9, SPECIMEN DATA SHEET

REASONING

MATHS

ARBAT

B et

MOCE TAL

RORMALIGED T -

i e 8 e e
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D
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APPENDIX 10. DATA SHEET FOR STUDEKT °*A°.

RAME | Student °A*

!
|

SE

R
x| F |

REASONING

112

MATHS 1.0
VERDAL ..
CSE BICL -
GCE BIOL -
CSE scI -
GCE 5CI -
IMOCK RAH 17
34

S, SR

100

90

20

172

t
i

Lep

i HEPE ‘

- AFFECTIVE II
1 | » &2 |
2 58
5 66
4 66r
5 | 50
6 50
2 .32
5 e
| AFFECTIVE PROGFILE
1121 3ts 15 16 8
C seoirmasmemnie,
e ,‘_V?,"/ A\
NI
A




APPENDIX 11. DATA SHEET FOT STUDENT 7.

i?AME ‘Student *3° § %szx ! 1 !
REASONING 16 - | AFFECTIVE II
MATHE 12.4 N 86
VERBAL ' SOOIV z 76
3 | a3z
CSE BIOL - 4 74
GCE BIOL 4 5 76
CSE s01 - 6 86
¢CE sCI R 7 72
8 “B2
MOCE, RAT 6 ATFROTIVE TROTILE
FOEMALISED T 51 1 |2 | 2 bt
100
on
Y AN N

AN g
o o
\ ‘ \:\,«-» et

g™

173



APPENDIY 12. DATA SHEET FOR STUDENT ‘C°.

i : H ! - %
NAME Student *C' | BEX | ¥ | igp ALl Bo/ZO0|

REASQORING 105 ' _ AFTICTIIVE 11

MATHS "1044 | . 1 T

N
co.
32N

VERBAL LIy

3 .94
- e e e ot i 3 5 e s ot
CSE BIOL e . 4o 92

s i A etk A bbb el P bt e et

GCE BIOL - o s e

o et st

MOCK BAW

(5]
(o]
=
5
=~
et
ot
=
=
Lo
P—J
=
L3

NORMALISED T

&
“
jonit
M
@
. -
w
h
~!
[+o]

100 e

90 NS NN

i |
70 | LI T
o

6 0 o oo ot '.... -

40

20
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_APPENDIX 13, DATA SHEET FOR STUDENT 'Dt.
ifguz Student.’D*‘ | i SEX | I % %'GF I 0 Bh
REASONTHG 123 AFFRECTIVE IT
MATHS 13,8 1 70
A*VERPAL v 2 50
o 3 86
CSE BIOL Bh 3 4 24
GCE BIOL - 5 74
CSE 8CT - 6 68
GoE sCT - 7 64
- 3 | G4
MOCK RaH w4 a?rgcfi?g FROTILE )
RORMATICED T sg‘ L] . 53.' 1 s e 15
100
00
80 T
70 _— !/ \\,\"\“\. )
~i S
69 ﬁ T
50 \\{




APPENDIX 14. DATA SHEET FOR STUDENT ‘*E'.

HAME Student *E' { !smx v % Gp
REASONING ‘ ;% §;5  ATTECTIVE II
BATHS | ",412¢§ ) 1 20
VERBAL P B s

3 60
Cst BIOL - ; 52
CCR BIOL - 5 44
CSE SCI - 6 56
GCE 8CI - < L4
3 52

TIVE PROFILE

b
g
[y
[
2
3

1 2 {3 4 |5

10¢

u
<

<
O

60 : o

40

o |/
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APPENDIX 15. AFFECTIVE FROFILES OF STUDENT 'F'. *
NAME | Student 'FY B six| F | | op| sPE
PEASONTNG 95 AFFECTIVE II
aras 16,5 1 76
VERBAL 1:;;& | 2 58
2 84
CSE BIOL 1 4 68
6CE 0L | - 5 76
CST 5T 2 G 78
CCE sCT - 7 6
3 52
MOCK Py 65 AFFECTIVE TROFILE
Nn‘r&g&zsz;a T 63 1215 1y é 5 -
100
90 7
A
o | AV N A
VNMER)
89 VT ‘\:\
50
40
30
20




__APPENDIY 15._cont..

PRI

NAME Student JF°
REASONING 95
HATHS 14.6
VINBAL IIT-

GCH 3I0L 3.
. nd

CSE 801 2

GCE sCI -

HOCK. BAW

Al

RORMALISED T

20

178

N

B
1 |

$
S
*2f
JR—

s
r

i
iGp i A1 301202

AFFECTIVE II

1 ee
2 | 54
3 0
4 &8a
s 20

AT
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P2 0z & | 5 6 718
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. \\ ' / N \
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APPERDIX 16, SAMPLE QUESTION ANALYSIS SHEET FOR 1977-1978 GROUP

AFFECTIVE II ANALYSIS OF THE IHSTRUMEHTf 1977-1978 GROUP
Sect Gu . . . '
i 5 1 would like to know more 2beut dissecting animals and
plants.
GROUP SPECIFICATION MEAN N
OeLs All biological Sq 3e44 | 52
Bh only 2.88 | 34
Bi only | 56.00 | 18
Male Bh + Bi 3,80 { 20
Female Bh 4 Bi 3.08 | 32
SPE 3.87 | 15
FIiA 3.83 | 18
| HEPE | 5,73 15
TOTAL 0 3,62 | 100
ALY pH . 3.39 | 18
| Bofze 422 | 9
Bi/Bo/Zo 3.81 | 27
Male Bi/Bo/Zo -~ | 4¢50 |10 |}
Female Bi/Bo/Zo 3.12 | 17..
ALz | Bi 314 | 14
| Bo/Zo 411 9
Bi/Bo/Zo 3.63 | 23
Hale Bi/Bo/Zo 4,17 1 12
Female Bi/Bo/Zo 3.09 |11
TOTAL A 3.72 | 50

179
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APPENDIX 17

" Correlation Metrix for 0-level Human Biology
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APPENDIX 18

. Correlation Matrix for O-level
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Correlation Matrix:for Science:Pre-entry
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APPENDIX 20

Correlation Matrix for Home Economics Fre-entry Croup
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APPTHDIX 21

* Correlation Metrix for Pre-nursing CGroup
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APPENDIX 22

: Correlationgﬁatfix for: First Year A-level Biology Group

1.2 1,3 2,1 2,2 2,3 3,1 32 33 RV S
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' e % : E Y P e ' -
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AFPERDIX 24
Correlation Matrix for First Year A-level Botany/Zoologzy Group
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APPERDIX 25

Correlation Matrix for Secend Year A-level Botany/Zoclogy Group
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