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MThis study attempts to reveal' .,

e meanlngs that
students and teachers gﬂbe to a 1aboratory/f1eld orlented‘

‘snow ecology unxt as well as. to the laboratory ekperience‘;

i

1n hlgﬁ school blologlcal sc1ences.“‘ These mean1ngs are

4 I N o Lo

uSed to evaluateuone perspect1ve of the worth of the snows'
% .

necology un1o and the laboratory ‘enterpr1£\\ in sc1ence-
gy : N _ : o : ST

proqrams.. | s ' e L v "Hj.f

The sSnow un1t was developed over per1od “Of" fourl .
- . t‘,\‘

years in'order to 1ntroduce b1ology students to the

v I
! 1mportance of snow as a factor in- the Canadlan env1ronment, '
'S N EE
<. Ba51c concepts were selectfd from research wr1t1ngs~ 1n~ .
- e :

bOreal ecology, and the format' of presentatlon based Onf

N
'

Rt -
t%enal~—reseaseha4ato—gkﬂxnﬁﬂknsféact%v+t4esq~»ppo}ecésfﬁeme

:‘and fle@ﬁ studles.- The un1t was desxgned*to flt~w1th1n \H';

curr1cu1um sp%54f1catlon of ‘the Alberta Blology 29 program.my

e An exam1nat1on of current evaluatqon rebearﬁh trends-'
in[ sc1ence educat1on"1nd1cates' that trad1tlonal‘;\“
. . 4 . . i .‘ .
quant1tat1ve stud1es, based on tlght statlstlcal analyses*

«

’and follow1ng the' sc1entbf1c method", are now belngu

complemented by qualltetlve_ technlques wh1ch _attempt tof
'ﬂdescrlbe and 1nterpret educat1ona1 settlngs '1n SItu 5f'5v§
The state of research rnto the'effectlveness oﬁ'ﬁ;f

laboratory work 1n the blologlcal sc1ences was, examlned

L1tt1e deflnlte suppdrt was; foundofor the laboratory's*f,
. e ;

t - . . . .
5 K4 L i Lo
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componeht of bldiogy progréms other than Eor content,\wh1ch

: \ _
does\_not requlre 1aboratory work, ﬁnd/or proceSs skr11‘~

TEIPEN - . .

development fvaegardless,' both researchers and teachers-f

”,
l v

have 1nd1£ated hlghly poSltlve effects of laboratory work

¢ S
.'.

J/on the students ‘and dlassroom atmdsphere wh1ch have not' )

) -y - e . . v v et Y

been formally evaluated.\,,\fl ‘ P T e

e . Py

- : . ' TS . .o
\ 2' . 'e .. Lo A . . N

IQ”A qualltatlve study\u51ng s1tuat1qnal ihterpfetative‘~”
A . : - \ . . bé . . oo cy
- methodology was’ usedvtO\obtaln data on the worth of the

w

snow ecology module. T Three4classes ofiBiology 20"4

part1c1pated 1n the study, 1n31ud1ng one class herng taught

¢

by ,the wr1ter. ‘ Observatlons »we?e made on the wrlter s -

; - -
SRR . ,\" e 0 .

N : R o
: lass and rnterv1ews Were conducﬁed W1th elghteen studéﬁf_‘

/ &
e ! ~ e e e Lo & b
“ and two teachers. ?.y \'_’4?- N T T
. ‘___\‘ gy \ (, . . ) , . B . ~I

3

< .
. \

../v ‘~~‘

SR Interv1ews were taped, then~ transdrlbed 3 Each

- P - > +

s

Y L& ‘o

‘xﬁd1v1dual S, comMents were gathered into a §e{ies of short
;~; paragraphs and ea wrltten, Lnterpretat1on prepared by the"

.
Au

\

researcher.j These descrlptlons and 1nterpretat10ns were'“

I

re urned to the part1c1pants Eor valldatl ‘ ,x-_ _j -,."'

f,- Tﬁe meanlngs the\part1c1p3nts gave to the snow ecoﬁogy

. « » . o

h'~un1t were examlned gé‘mg'a<framework developed by Rothe'

Al f N ~

/

(1979) Meanlngs were placed 1nto one of four Areas bf

Belng and the respon§e _'ere'glouped aCCordlng to nmjor -
- LA o o

themes Whlch became apparent durlng\the—examinat1?n of the

’ 1

. : B 4 : . ; . P .
a-,,r, ' . . . :
o 1 . . . B

N SRS |

.\-~“', -

'_1nterv1ew data.

~ .
-

,—'«Part1c1pant responses 1nd1cate that, laboratory

'_'actlvﬁtles have meanlngs 4n the Passive, Immed1ate and S

\-/5\ - R ~ . . . Lot o

s ’ . N ’ Lo i o . - . '



been taught in class without laboratory\\i:;iv1t1es,- the

’participants stressed that the impact

\ i TN v | R o .
, : . r . :

N L L= |

Responsible Area of Being, that the 'experiehce is’ of’

considerable value to most of the partic1pants, and-that

: e

;\reduce the worth of that program.

-
-

The snow ecology unit was thought to haue been quite

successful Though the concepts and content could have N

]

‘"hands on?
3

i

:develop a more positlve attitude to the w1nter env1ronment.

<. C e -
..‘ . .

awr

vi

fthe removal of the laboratory from a biology program wouldn'

”experlence gave the unit 1ts signlficance and helped to -
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‘7 CHAPTER 1

\ B O
INTRODUCTION TO THE STYDY
* .

-

i

Purpose of the Study

. < -

. Laboratory activities have traditionally been a

component of senior high school biology curricula. - 'In 1982

the National Science Teachers Association presented a

CN :
p051tlon paper wh1ch indicated that a major goal of science

education in the 1988's was =to help students’ to become

»

sciehtifically ~ and technologically 1literate  and

- . . | . : N |
re- empha51zed the importanceiof-labo}atfry and field

activities - in helping” to meet this

a

considerable lip service has been paid to the effectiveness

.
~ i

of the laboratory experience, suggested by .the multitude of

articles in, biological and science joufnals and perSOnal’

contact w1th sc1ence teachers, 11tt1e formal evaluatlon has

SR

been conducted by" sc1ence educators into the worth .of these
act1v1ties;twhether they are carried out in the fam111ar
indoor laboratory settlng or outdoors in the field.

This study attempts to reveal the ihterpretations
;which‘teechers and studehts oive to blologlcal field
'studies, psing a series of w1nter ecology activities

designed by the writer. -
| The study should provide the part1c1pants by thelr

involvement . in the 1nvestlgat10n,. with a  Dbetter

vunderstauding of the laboratory/field experience and

need. " While



_hopefully, through description and analysis, provide other:
- educatérs a forum forv'exploring the meanlng these
| experiénces have for them. Thls study should alss.

‘a)’ help educators arrive at a betten understandlng of

’ AL

what 1t Means for both the student ‘ahd the teacher

L

to experlence f1e1d work in winter ecology.
vb)‘ prov1de add1t1onal background and resource ‘materials

in an area of b1010g1ca1 science generally 1gnored

5

by the current texts and materlals ava11ab1e 1n the

.

Alberta blology.currlculum._ .
c) prov1ﬂe teachers and students’ w1th some suggested
f1e1d act1v1t1es that can be  run' during. the w1nter-
season, the major part of the sthool year in th1s

region of Canada.

¢

The Laboratory as an Effectlve Teachlng Strategy

~Science educatlon' in» Canada has been heavily
influenced by research not only in educatlon but in the

sc1ences themselves, Thls is illustrated by the number of

~

. well de51gned and tested Amer1can programs such as P.S.C.S.
Phy51cs, C.H.E.M. Study and B. S c. S Biology, developed for

/\/

. senior high schools durlng the 1960 s, whlch emphasized the

~ 1aboratory. Recent concerns' for environmental probiems

have triggered an even°greater stress on the role of the

laboratory in the blologlcal sciences. | Nevertheless, it

was still necessary for the National Science. Teachers"'

Association Commission/on. Professional Standards and

< -
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&

.,to be des1gned to meet the many needs of modern’ sc1ence¢

e

‘laboratory as a teac ing strategy is of rprémg,

N

Practices ‘(l97@0w tdl'makeu’the ﬂfollawingp comment (Bates
1978): . . . ' ‘jj\ o \ R : i .
{The‘&im yhas surely 'past” when science
" teaclfers must plead ﬁhe case for school
laboratories. It - ‘now widely
‘recognized that . sc1ence is a--process.
,\and an activity as much as it 1s an
. organized - bod{ of knowIedge and that, = .-
- therefore, it cannot be- learned in any
deep and . meanlngful way by reading and
~«discussion alone. S

Th abo atory is a costly enterprlse.“ Spec1al -rooms have'

act1v1t1es. Equ1pment and matégjk\s'%gxe up a cons1derablewﬁ

port1on of a school s annual budget A xnajor questlon .

/

often be1ng asked ig whether students geb,somethlng from

w, -

laboratory exper1ences.that they cannot get from lectures,
fllms or demonstrat1ons (Bates 1978). If a estal sts,

Yit does not seem to have been artlculated clearly. Schbol

'

boards iﬁd school admlnlstrators, as well as science

teachers ~and studentsk are, requ1red to make déﬁuS1ons on
(‘a"- . 3
the worth of 1aboratbry/f1e1 activities. "

A

-

‘ However, the dec1s1onS/ment1oned above cannot be made

‘

-,

N .
only 1in terms of cost efficiency. The worth of the

considerationﬁ' _The clas room teacher must’ be able to\;)

= 3ust1fy and thus support the use of laboratory act1v1t1es'

to hlmself h1s colleagues. and h1s super1ors. The students

also have a role to play in any such dec151ons. ','H'l ‘s

Evaluat1on reseagch into the many facets of the

laboratory/field.woj 5experien6e, using a variety of



»

‘techn;ques, would appear necessary-1n,order~to prov1de“much

science educat1on.

needed 1nformatlon for educators to evaluate thls aspect of

- . oW ;o

What, - then, are:isome of 'the basic con51derat1ons

-
)

educatorslféﬁould give 'o\'the* laboratory exper1énce°.<\

N -

Agcording to-chhwab (1966) the‘ 1ab0ratory should d1splay— ‘

fthé. phenomena wh1ch glves rise to problems, ways of’

- v ’

gather1ng data to solve these problems and "all’ the 1nherent?'

dlfflcult1es one can expect. The 1aboratory should also
VN - -
prov1de the sett1ng for conducting j scrent1£1c“ th1nk1ng

and e}4m1nate the art1f1c1a1 d1st1nctlon between classroom;'

)

and laboratory, as ,well as know1ng and do1ng .‘ Watson'ﬁ

-

-(1978)-° noted that psycholog1sts from Rousseau to Plaget .

have empha31zed that exper1ences,‘ whether from everyday

- v

,-11v1ng or predeterm1ned in-a school’settlhg, form the ba51s

4.

of - learnlng. Those act1v1t1es wh;ch schodl planned

'

;could be . ampllfled by laboratory, museum or fleld sett1ngsm

Each sett1ng is. con51dered as contr1but1pg to Ehe\-full

range"of learnlng:, cogn1t1ve, -affectlve,ﬂ aesthetlc and

Lfskill. Each sett1ng a150 allows the part1c1pant to have a\

P
~

' personal ; non verbal ‘experlence,‘with ‘the thlngS' and’

’flnteract1ons of the world e

‘-content acqu151t1on. The few stud1es co

; oLt

\ . N
\ . A

. Bates (l978) eXam1ned the role of the laboratory ;n ~

secondary school sc1ence programs. He _potes that most

centered qn

research .on sc1ence 1nstruetldn has bee.

' ~

areas have used 'emp1r1cal methods fofl 1 mlt d validity.

A - , . - N . .
/ . B . . : R g ;

ucted 1q_other:,

-~

(-
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suggests

PR

~

def1n1te statements on the role of the laboratory.

"Thus{fthere 1s con51derable d1ff1cu1ty 1ﬁ maklnq any

that' teachers who‘~ bel1eve the laboratory

1) -

'.‘accompl1shes something spec1al for thelr students would do

well to cons1der what is accompllshed and look for means,of

evaluatlng
e

.well by

; alternatives’"'

\

;support the apparent value of thls type of experlence-

thlS effect.! He asks the\questlon,

,.

"What does

the/laboratory accompllsh that copld not be accompllshed ‘as’

less. expens1ve. and ,less’ t1mg cpnsum1ng

3
’

- He also notes that’there appears to be a*

. Hé'"- ,

general aceeptance of laboratory act1v1t1es as hav1ng a

defln1te place in sc1ence p;ograms~\ - ,,-'f

.

Koran (1979)

oy T

Vo,
‘ o

2pvena.though“ thef,literature' on . field
.frip~effect1veness is not. definitive,
" both. teaéhers ‘and ‘students extol the

p051t1ve virtues ‘of -'such’ experiences
beyond’ what one would expect, glven the

"results of research at this  point in
time. - This suggests that' benef1c1al
. .effects. of out—of school® learning may

not yet *have 'been- explored .or

~

completely” measured . For. example, one;
poténtial ‘positive effect: which does

not seem. to.*have been reported is the
rejuvenatlng effects on both teach

and . students'“ 'psyches. The;‘
exh1larat1ng eéffects of getfing out of
the routine may well: have positive.
“‘long~-term therapeut1c benef1ts.4 . ‘But

Jhow do we' measure theSe°

‘fThei-lack;

S

L
activities’

quotation.

3,

any ‘suppoftingh evidencel for laboratory;

BN

~ ' o , A . a
i . ) " :

is certafnly _mellf'illustrated ia— the

1

’

In dlscuss1ng out of the classroom f1eld stud1es,

noted the,lack of tbe clear data whlch would

-

:-above’

P

t



b Novak (1976) stressed the 1mportance of lab and f1eldl

stud1es in blology. Exper1ences w1th real objects ,are

‘needed to form pr1mary concepts (glve meanlng to concept”

/ v

labels such as cell climax vegetatdon) in’ order to develop

.‘ (- '_ -~ ] .-
.jsecondary concept format;on (ecosystems, metabol1sm). ‘He

v . B

notes that wh11e,'P1aget placed stresslfon> hands—on’

1‘ . . K 1

exper1ence for chlldren, th1s type of act1v1ty is needed at

/) - ;

all ages. He further states that although lab and f1eld

Jx 'experlences can be des1gned to test for concept mean1ng

N /' - ;-

(enqu1ry 1earn1ng/problem -solv1ng uexper1ences), concept

'’ learnlng and ﬂevelopment are probably ‘more - 1mportant.. The

o o ¢ ’

socral exchange of the labOratory and fbeld act1v1t1es ~can

—
h -

lead to pos1t1ve affectlve responses, att1tudes and values.

v P

Agiln\there is a lack of“supportlng ev1dence. , HoweVer,

l . /

4'*educators must con51der,'at least 1n quant1tat1ve terms,

' much of the poss1ble value 1nherent in the 1ab exper1en¢e.

LT

To summarlze, although there 1s con51deraF1e 1ntu1t1ve~

-

support among teachers and sc1ence educators for the

! ~

laboratory/fleld exper1ence, support1ng quant1f1able

. ev1dence from the evaluat1on of . these act1v1t1es 1s hvghly

-

11m1ted Informatlon g% the worth of the laboratory is

" -

~ - ~

; requ1red before 1ntelllgent -dec1s1ons,.on its future ih

sc1ence curr1cula €an be made, decis1ons whlch involve both

e ¥

<

"monetary and learnlng aspects of “this educational

"situation.’ o . FN Yy
i i The 'majdr thrust of /this study is to reveal the

- meanings that - a_‘laboratory ~expérience "' has for its

£
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. L )
. _ - o , \

participants, classroom»teachers,and students. With this’

.

. [ 2t _Y\j N . .
“information, comments can be made.as to the worth of both

the - Snow ecology unit and the 1aboratory act1v1t1es it

\ IR
/exemp11E1es. In effect, the laboratory is belng evaluated
'w1th1n the limits of this st dy. C R ‘

‘S1nce an’ evaluat1on,-w1th its assoc1ated methodology, isd

‘w . L h. / . ! &\

- =
“ T B L <

Evaluatlon as an Educatlonal Endeavour

Evaluat1on, a major' actlvaty Lh the field gﬁ,

{ 2 o ) : . ’ ta oY
educat1on, has a Var1ety of def1n1t10ns.g These depend on

£l

the evaluators 1nvolVed and the~5ubject of the eValuatlon.~
- $ .

N , -

part of th1s study, some comments on both 1ts mean1ng ln

’. - o Y.

4_genera1 and w1th1n the spec1f1c context of thls reSearch

" would appear necessary. zf-h <

’?

Taba (4962) descrlbes evaantlon as determ1n1ng Lhat

P

behav1oura1 changes have occurred in students, and 1nc1ude

not only the mastery bf context but also the reactlons of

the students to thls context S¢r1ven (1967) d15t1ngu1shes

between:format1ve 4assess1ng durlng the format1on of:

;programs) and summat1ve (éssess1ng completed programs)

evaluation.“Formative work appralses programs durlng

vdevelopment -In order to 1mprove thelr quallty.; Summative

\

,\evaluatlon must result 1n a dec151on based en the merlts of

3

xthe program. . This separat1on allows a researcher to focus

= on one spec1f1c aspect of a currlculum evaluatlon.

. ~

Popham (1975) refers to Eormal evaluatlon in educatlon

by uSlng the phrase systemat1c educatlonal evaluat1on

- - b

N

R



R

" sphenomena:’
N N -

which “is an

. - "The - eduCatlonal phenomena that’ are to
. . be evaluated can include many things,

. sugh - as the “outcomes of  an '

- instructional ”’ . .endeavor, - the . o
‘instructional programs -that produce ‘
thesefoutcomes, education products wused
in educational efforts, and the goals
to. which's educat1onal efforts are

« 3 P . Ay -

addressed. -, . . N

) B

He also notes that a low emphas1s on the.evaluat1on of the

I >

affective domaln 2?5 only recently ‘concerned eyaluators.

~ 1

Because ~the affectlve refers~-to, attitudes, wvalues ,and'

k2

interests and- are of ‘ah, 1ndiv1dua1 'nature, evaluation'™

\

‘technlques appear to be lelted in number.- ‘kn

. Werner (1978) def1nes evaluat1on as a sense mak1ng

Y

“or 1nterpret1ve act1v1ty by the evaluator.’ The evaluat1on

v

hr_a'school srtuatlon isfcoloured not only by each:)

student's personal reactlons bdt also by the blases of the-

evaluator. He thus notes that ‘any. evaluat1on ~1sacolored ‘

'

[

and moulded by the 1n1t1al pérspect1ve. used é&é inter—

‘from the more ob3ect1ve deflnltldns presented by ~Taba, L

vy

~ ' R .

pretlng and deflnlng h1s experlence of ‘a school program

Th1s def1n1tlon, of an 1nterpret1ve natOre, 1s a departure

-
R “

’

uScr1ven and Popham; It‘reflects, to a cons1derable extent

Y N

K P— {

generally accepted quant1tat1ve Lmethod-‘ 1nvolv1ng

con51derab1e stat1st1ca1 analyses . T R

- ¢ - - . 4

Jeffcoate (1981) stated that the aim, oﬁ evaluat1on 1s

P

to -determ1ne the 1mpact of teach1ng on knowledge,

Lty
»

e

'fh1s research methodology which drffers from the more}

4

\



Con

' j~a1ternat1ve approaches which can be used to- examlne certaln

'sensitization, opln1on and attltudes.'ﬂ Evaluatlon must

-.1nc1ude regard forsVLews and 1nterpretatlon.,lHe found that

-~

”-\s1tuat1ons,,1s more extens1ve1y descrlbed 1n Chapter 3.

1nterv1ews—1n wh1ch record1ng devices were used helped in

. 3 N . '

this respect.~ He seeSrpdplls not as 51ng1e objects to be7

. 2

tested b't as 'autonomous-.actors entltled to the1r fown

l

\ ’

feel1ngst Students have the1r ‘own, v1ews on the successes

v

or Ealiures of a. program,‘351we11 as_oniits strengths or:

- . - - \

weaknesses. ‘“‘h‘;~\ A T , ,:.~ o e

T

v o . : g

concept of evaluatiov’f{nv\51m;1ar. terms’*to ‘WErner‘ and

Iy

1nterp etat1onsfand oplnlons., It is 1mportant to know what

'novatlon has done fors., thelr knowledge, thought and'

Ln th1s research invest;gatlon, the wrlter def1nes hls: -

Jeffcoate..i A descriptlon. of' ‘the domlnant .research‘f

-q

methodology used'ln evaluat;on research,_along w1th some

X . >

S

- . - - o . , . .
- . N .~ . . ‘. - S ‘ . - : . P



‘u

. programs is descrlbed Follow1ng a - number of 111ustratlons”

N

,.tory act1v1t1es .are descr1bed and d1scussed

~ . N - BN

.~ CHAPTER- 2
" THE LABORATORY IN SCHOOL BIOLOGY PROGRAMS

L= "‘i‘.‘ ..'\ ' T -

'

Thls chapter prov1des the reader w1th an-overview of
the value of 1aboratory act1v1t1es to both the students and ,

teachers of h1gh school b1olog1ca1 sc1ence. ‘The laboratory

2

is' deflned and .Yts place in school b1olog1caI sc1ence

-

NE}

Whlch attempt to convey the 1mpadt > £ fleld workioq bothhr

teachers ‘and students, actual evaluatlons of.somellaberarrgl

/v.

4 . \

evaluatlon methodology are noted.

- i . o . : - Ll

’ o~ . = . toe . N
P . - (R . N . N

, N . L.

V.DefiningfLaboratory Activities o

Laboratory 1nvestlgatldn 1nvolves some or’ all of the

v

.~'many processes USed by sc1ent1sts in” the1r day to- day work

s x

’ lS found wherever a sC1ent1f1c study 1s taklng placef;/lnj‘”

» ’

. outdoor and 1ndoor act1v1t1es in order to accompllsh a -

G sxngle-goal

The locale is' rrrelevant. Although typ1cally uiewed as a”

spec1al room or area,1n ‘a school bulldlng where sc1ence 1s

- - - \

. Problems in

A

done, 1t is obv1ous that a laboratory,_1n the true sense,

-

the blolog1ca1 sc1ences, thlS 1S often out51de the conflnes

- e ’

of .a bu11d1ng, where organgsms may ex1st 1n thelr natural

T

&nv1ronment In fact,, many 1nvest1gatoons requlre» both

. )
-

g

\

'1nvolve the examlnat1 n. of.pohd organ1sms 1n~the1r natural

\.

env1ronment followed

s

. . ’
) \

m R

\

Thls 1s exempl1f1ed by a. study whlch m1ght"'

y a collectlon of the organlsms wh1ch gf



' are“later:examfned in morekdetail in- the school laboratory.

‘The unitrdesiﬁned byvthe.researcher iS‘in this categOry.

"TFor the purposes of thlS d1ssertatlon therefore, field workx

'and ~field aqt1v1t1es ave synonymous ‘with the laboratory
entefprise,kandrfUrther‘d&scussions will reflect thef' //g
) ~outdoor--aspect of laboratory activities. L : L

- - . : - -~

,fThe Importance of Outdoor Orlented Laboratory,Exper1ences

. f”’ Llebherr (1961) aptly commentélon’t“"51g;§flcance Of

3 - L . -

‘outdoor work 1n school blology.:»_ L . ' - t

. : - e

hd ~ - - N

How many times. have you emphas1zed to

_your class’ that blology is the science - -
- of. 11v1ng things® and” then proceeded to +---
. - . teach the TOUrse . using "dead sped1mens° )
. ...+ .- _.How.often have you taught. the processes-
- S -of 'biological. cycles and then failed to
. R take .your ~classes - 1nto_any natural .

O -_~env1ronment where" these cycles- coula be

. e "~"Seen 1n operatlon7 ) . ’

>

Bes1des ,suggestlng ,the ‘value _ofm outdoor' investigations

Llebherr reveals a problem Whlch,_ for whatever reasons,q

ﬁfj‘ex1sts 1n many blologf’classroomSn the empha51s on content

“~ —

552 learnlng rather than _on: students" experlenc1ng the

M'rea11t1es of 11v1ng organlsms, systems and- env1ronments. -
j;‘Durlng my yearS~ of teachlng ‘If have . observed thls

'iphenomenon on numerous 0ccas1ons. 1The lack of b1ologlcal

- 3.

*.backgroand "by ‘a -teacher, apparent tlme constraints in

'.,’coverlng course mater1a1 and even. w1nter ‘as aa.seasonal
. PRI . N

problem haven been mentloned as reasons for the 11m1ted use

of fleld work 1n blology programs.- One should thus ask

.-y

L2

o whether the laboratory experlence really has p051t1ve value

. - - ,,L— /'_
N - : ’
-

“.

-~ R - B -~ R Le3-
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to teachers and studek%s or 1s 1t s1mp1y a rout1ne demanded

)

'_by a curriculum, an act1v1ty we would well do w&thout

N
'

Brennan (1967) states that 31nce scmentlsts go to the

“envlronment to galn an understandlng of ‘; the student

>

' must go there also. Since most llvxng th1ngs are outdoors

. e
. we must go out of= doors to learn about and experlence the1r-

v

'natural environment In the outdoors cond1tlons and

. 1

BN

lessons change contlnuously, there are real measurements to

be taken, real questlons ‘to be answered and real 51tuatlons

to be studied. . aThe' constant changes in ﬂthe “Qutdoorjj;“'
-é““if°“WéNt“fC°nfEY~”a permanent openL.énﬁW'ftd ‘the”
experience. ' T .'7;. ;.;‘;l.‘:_ _‘ u”i;:

If, ‘as Brennan (1967) states,‘an approprlate a1m'jn“l

“educat1on is to develop 1n .the . student an 1ntereSt 1n what

he is 1earn1ng and w1th 1t ah appropr1ate set of attltudes

R

.and values about 1ntellectua1 act1v1ty generally" 5the737

laboratory,,as an 1ntegral component of b1ology programs,
| i

: should ass1st in accomp11sh1ng these goals.:yfﬂAn;?‘

LN

_investlgatlon of - the act1v1t1es be1ng carr1ed out ln the

classroom would tend to support the p051t1ve aspect of the

f1e1d laboratory experlence.-' . SR *J

- The Value of the Outdoor Laboratory

Th 11terature _on.-f1eld aCtlvitTes points” to the f

highly. pOS1t1ve effects of f1eld 4work on the students

'Th1s enthu51asm appears in turn to have encouraged teachers

... to contlnue w1th these act1v1t1es, 1nd1cated by thelr,

4

.

L«

\'».'\“



N -
N

\

. de51re to share these-experlences w1th other sc1ence

:f? educators‘ through journal arthles.nf The"representatlve

.

examples whlch follow 411ustrate these effects and refleotj

Ehe resultant beacher enthus1asm for cont1nu1ng f;eld'

v

) studies w1th,the1r students.,'. 'Ji. - ‘,_dr

:‘.*varown (1959), work1ng w1th two groups of grade n1ne,'

. sc1ence students study1ng the pattern of plant success1onT

for 1ts 1mpact on organlsm 1nterdependence, found that the

':~ch1asses exh1b1ted an enthus1asm con51derably greater than‘
1~1n regular claSses be1ng taught the , same toplc, but wrthout

‘y'fleld work .Bulllngton (1959) not1ced .a def1n1te eSPrLtf

’de.corps'~development 1n ;a w1nter f1eld experienCe with

-

-college students,r supported. by numerous student comments

'”:1ndlcat1ng that the fleld work 1earn1ng exper1ence‘was the

. ”'h1gh po1nt of thelr college careers., B In worklng wuth

.‘-:.v-.‘f;prlmary Sc_hoel Chlldlfen' Greene (1967) lndlcatEd that the

’

"-lfchildren,_were tremendously 1nterested inl field hLology

‘) ~ .
PR - ~ - . -

’phenomena féqd; were thrllled vw1th"opportpnities7”to

X

'Zr"dlséover ~1n the outdoors. %:‘}u-.}n N

b = . N

AN

";;that the study of organ1sms 1n thelr natural env1ronment'

"prov1des a learnlng exper1ence that has both . 1mmed1ate a%d

PR .

.';flast1ng value and that the experlences garned can mot1vate

:;thé students to rread about what they have experlenced S

.“,Thls can serve to br1dge the gap between the wrltten text--

.

c A

' - . .o . -

";"w' Abraham,_ Kennedy and Llebherr (1966) are conv1ncedf

. and bhe actual experlence of obServ1ng and, worklng' wrth

organlsms. Students freely state that‘ 1n the case' of .



Y

] ‘anltlon,,nghfall (1977) mentlon

. “ .
' [ . \

act1v1t1es at the Eagle Lake Blolog1ca1 Stat1on,\weeks of

cLassroom study cannot equal four adays 'in _the fJeld

~Soderberg and Thompson (l969) found that ‘the' s1de effects

LN ’ \

~

of, their"'oceanography voutdoor activities were ‘almost as

.'valuable as their'teaching for goncepts and skills.;-They,y-

resulted 1n st1mulat1on of what . had been con51dered dull'

naterial« by the students. ". The student ‘reactién ‘had an

" “obvious positive éffect on the-'teachers* in return.‘

Accord1ng to Roth (1961), followxng class f1eld studles, a

PR

group of»h1s .high school students organ1zed themselves, on -

e

thelr yown,i1n1t1at1Ve, 1nto a- f1eld brology club whlch‘

subsequently took part in.a number of 1nvestlgat1ons

conducted by recognlzed blologlcal agenc1es... -The f1eld
- - = - L]

act1v1t1es had apparently affected the1r, attltude toward

b1blogy as a mean1ngful llfetlme experlence- ;Berry (l974)
‘noted SImllar effects follow1ng a Triver- ecosystem‘ fireld

study by two= year college students.

-It is seen then that enthus1asm for baology at ‘a level_

lnot prev1ously observed in- students and attributed to- fleld,'

-

;work has been .noted by a number

of lnstructors., _ In

\

knowledge ga1ned in- regular;classroom actlvitles andl

frequent student reference to_ their f1e1d exper1ences
'Baer’ (1977) thought f1e1d stud’es had a- deep meanlng for
’students wh1ch he con51dered of 1mmeasurable 'value.

Although he was unablé to descrlbe the overall effect§ w1th

1‘more“prec151on,'fit. would appear that both he and h1s

v ’

ke & A a . P >

an 1ncreased uSe of the,/’*n



students oave many personal meanings tovthe activityl‘yjfk
e‘w(l977). conducted school roof top ‘field studies

~with his high school biology classes mon1tor1ng autumn hawk

m1gratlon. Follow1ng the experlence Lee observed that the

overall results were» difficult to assess, since effects

'seemed to be different'for each student. Wh11e a few kept

their involvement to a minimum, others became deeply

’

involved“ Many Students joined 'ornlthologlcal‘

vorganlzatlons, went on out -of-school field trips, or 51mply

~

v1s1ted natural areas on their own initiativye. Most seemed-

to have developed an awareness. for the place of. hawk

species in the ecosystem. Ind1v1dual meanlngs g1ven to the

experiences(were clearly observed. Lee ,was not attempt1ng

" o

to evaluate the program in a formal\manner yet even his

"gut react1ons" could not be effedt1ve1y commun1éa%ed In
-th1s sense, apparent véﬁues became -value-less to anyone
.assessing the field program._ Jern1gan and W1esch (1978)

\

also 1ﬁﬁlcated positive but 1ntang1ble effects of an
}

env1ronmental studies unit, yet mentioned these effects in

-

the1r own evaluatlon of the program. .

- The studles cited all appear to . have a common theme.
fe . h

-Students who part1c1pate in laboratory/f1e1d studies appear

~

to. have a- more positive approach to. all aspects of

-

‘biological ;science, both in and out of the school
situation. ThlS 1nd1cates th@t spec1al meanlnq is giveh to

lth1s experience and cannot be conf1ned within the walls of

¢

( the §chooP ' Egual§Ylpbv;0us:in_the.students.isntheigreat

~

is
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difficulty enooﬁntered when'trying to.- identify ‘what these

- meanings may be ‘and in what ways‘the\activity'segment of

bibiogical studies is interpreted.py both  the individual

‘student and " teacher. ° Allen (1975) reflects this feeling

when he suggests that field investigations, using natural
phenomena, act as a sprlngboard to raise’ questioms about

the meanlngs of:the part1c1pants' own 11ves and to reflect

5
f1eld exper1ence lies not only in what meaning it makes of

the world but also in what it makes of the learner.

Evaluations of “Outdoor Laboratory Activities

From the preceding remarksfvthe reader may feel that

formal evaluations of laboratory work have not been

attempted.-\ An 1nvest1gatlon of the 11terature indicates -

that while there is’ def1n1tely a lack of research 1nto this -

"aspect of sc1ence educatlon, a limited number of studies
have been completed. The following oaragraphs'summarize
'the results obtalned from these studies, generally based on
'the dominant research» methodology used in sc1ence

education, and rely1ng on quantltatlve data, statlst1cally

‘ v
~

analyzed, to help arrive at educational decisions.

‘One of the earllest studies of this nature was
conducted’ qy Harvey (1951) on a group of grade n1ne general
science students, who(were to . study the biological 1mpact
of fire*onlthe env1ronment She attempted to measure the

effect of the field trip on the scientific attitude of the

<

Pran ™
on_ thelr l1festy1e aspiratlons. The learning attained frqm ‘

s
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student .as: compared w1th a control group, studylng the same

toplc but w1th1n the classroom 31tuatlon. Her deflnltlon

of fleldf tr1p'-was "a carefullyv planned and nevaluated

N R
excursion outside the school bujlding, an integral part of

the instructional program in which each student takes an‘*

active part". : B ‘ : N

1

" The mater1a1 presented to both groups was _ new. . Both
groups were pre—and post tested by ’a self dev1sed
/r

instrument} It was dlscovered that at the a. Gl level .the

two methods of instruction produced 51gn1ficantly dffferent
- S : . ‘ e

results, not attributable to intelligence, in favour‘oﬁuthe

, students exper1enc1ng the outdoor work The'fieldrtripvin»

thls study was of short duratlon, a matter of two

’ . 3

fifty-five minute classes. ¢ The 1aboratory apparently had

more of an 1mpact on the students than a strictly classroom
exposure to the same topic. However, only that aspect_of

the experience which could be quantified, improvement in

process,skillﬂlearning,~was evaluated. No mention was made

4

of the feelings of the part;eipants, after they had

. R l y
-completed the unit. * o -

ki.Bullington an?IWittrup (1976},,during‘the deveIopment
of an activity methods biology unit 1nvolv1ng prospectlve

28N

teachers ﬁ%nd high school students,, used a prepared

-;questlonna1re to’' evaIuate the f1e1d experlence portlon of

‘the unit. The popularlty of learnlng based on mean1ngful

act1v1ty,and 1nvolvement was an obv1ous effect uStudents,

‘.

‘both hlgh school and -college,' inmdicated Ehat' their

17
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involvement " in ‘thewoutdoor séttlng

“

thelr educatlonal experlence. They felt that fléld work

1nvolved the.llvlng or real world E Work1ng in small groupsj

was very much preferred to large group work ~ Data- were

o

e es R . - X K-

»

[ -

obtalned nor was_ an attempt'made to do so.

R1ban and.Koval (lg7l) 1nvest1gated longer term f1eld

stud1es in the high school.f The fleld Work extended over a

»

_"rfour day period 1n part1cularly mlserable weather. 2 The_‘

students tested had never taken a prev1ous b1ology course

and were worklng ‘as ass1stants to senlor b1ology students.

-’ < T

w%?antrfred. and, although some.-1nd1cat1on of participant”7f

“rimp?ESsTpns ,yas suggested individual meanings were not

A B.S. C. 5. developed test was used,to determ1ne knowledgefff

<

PRI

adm1n15tered 1n a preatest, post test de51gn. The 1n1t1al

w - -

‘versus f1na1 scoresv were 51gn1f1cant at the 0 05 level

‘The .mean ga1n was s1m1lar to hhat of ,Students hav1ng taken_'

Bl

- B S. C .S. blology (proCess sklll'oriented) for a‘full year

~ LI -

and better than those who had compléted a ,convent1ona%gf

y =

' content vr1ented blology course. .T;A 1n Allen s study,_p,

’

Sklll 1mprovement, relatlvely easy to quantlfy, waslfthexﬂ

only aspect of the act1v1ty evaluated

-

Simpson (1973) 1nd1cated that sc1ence educators'were

’

- becom1ng aware thaH(E.student s behavzour is 1nfluenced as..

much by how the student feels as by” how much he’ cogn1t1vely

understands. Ev1dence,rs.mount;ng.that behav1our
, w ] ) . “

o

-affected‘by such ‘things as interest, likes and dislikes,

~
~ a ‘ o
N

y of the essentlals of sc1ent1f1c method and des1gn,yand was:i

e b D opma o " e win p e
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feelings;’attltudes and values.,-He notedbthat verv 1itu1e

~ < ’ s N .
1nformatlon seemed to exlst “on- how to evaluate learnlng

the affect1ve dbmaln,»and that 1t mlght\be poss1ble'to use

’

SOme recently developed empqucal technlques._\Althoughuhe..f

" . [

’appeared to 'recognlze that an . educat1onal experience“ is

o "

complex.and qulte und1v1dual ‘he st111 equated evaluatlon

<

o /
thh*qqant;tatlve methods ofﬁlnvest}gatron.

. . .
N\ - . E s

signitidant‘ reSults on’ tests comparlng wo classes of

students. (prospectlve elementary teachers), both glven theu,'

L .
- )

‘same classroom 1nstructlon., The laboratory sect1ons were/

.equally d1v1ded 1nto an 1ndoor and outdoor group ‘“fn both

cases 1dent1cal pr1n¢1ples were covered, the_lndoop group

- v

‘7¥exc1u51vely by 1ndoor"methods, the outdoor'“group

i

‘exclu51vely by fleld methods;‘f°mHe{'Eonc1uded'.from his c

~- - ) ;

.

.flndlngs that the 'outdoor laboratOry was mofe-'effectiye‘i

; than the - 1ndoor 1aboratory in helplng stndents achleve (a)'

liundenstandlng ‘of the, 'soc1a1 aspects of sclence,' (by

,-»—' MR

“}understandlng of selected b}ologlcal prlnclples and (c)WAf‘

hunderstandlng of sc1en¢e as: process.'}More hlghLy pos1t1ve

._\.'., v

attltudlnal behav1ours were observed in the ogtdoor group; '

'*althOﬂgh, no . attemptf was ~ made fto evalaate' them.

‘Implications of the research ‘included an observation that
effective use of- _the outdoors results in a better
understandlng of one s role in the envlronment andmsoc1ety

He further states that there is no‘substltute for a field

! PR -

1aboratory in this kind Vof' preparationl at a time when

~-
»

<

‘A’ more recent stddvfbkahrouser.(l975) pfoduceéﬁ_'

\



awareness and understandlng of the environment.could
potentlally mean 1nd1v1dua1 and " social survival. A

' . . -

fj P1aget1an flaVOur "is noted’ whenf.he comments that the . .

“Agaln, the evaluatlontlnvolves content, not the personal ,

L

L AR - ! -+

istudent sis able' to begin th stddy with ~ low—level

. abstractlons and work to hlgher levels at hlS own rate.‘

~

N N B <

- <
v

'meanlng these »act1v1t1em§d o~r. the students _The

'3learn1ng -environments' and ‘teach1ng materla&s during an

-

hfeomprehensiVe p1cture of. what-actually goes on in a,

'

-

3 collecteg by means. of ‘a quest1onna1re. He noted7that_éase o

pos1t1Ve att1tudes that seemed to develop from experienc1ng‘

»

~thé outdoor laboratory were noted but not evaluated.

Y . N ¥

Frazer (1978) sused student and - teacher op1n1ons' on

- - . . i . '\

-~ ) SR T
evaluatlon of the Australlan 501ence Project. L_DataZWere’

[y

studies "~ appear to prov1de ‘a’. more7,sensitive-~and%’,

K ) ‘ ‘

o P S RN

. classroom '51tuat1on.'.'Many teacher mlsunderstandlngs 'ihh' LT

4 . PR

presenging materlals were revealed.- Although mean1ngs and

- "o ,' L e
- . o '~ e moe s v
LS SR Y -

'1nterpretat1ons of the part1c1pants were not spec1f1ca11y'

‘ investigated and thqt data gatherlng was,' in’ part,

'3_not be the only means of evaluatlng classroom activities o

¥

quantlfaed 'an 1ndlcatlon that emp1rical%techn1ques should

LN

was clearly suggested ‘.d B "”injt“ X s
Saunders and chklnson (1979) compared the effects of
a lecture*only versus lectute laboratory blologlcal sc1enc:\
program‘on commun1ty college students.,'bAlthough fewh‘j ':~
empirlcal conclu51ons could be made,’theyfdld cons;der that B

« »

the lecture Iaboratory sztuatbon may have been better, asV



‘that students 1nvolved in f1eld StUQ1es often became

-.'aboutxact1v1ty des1gn, spec1f1c reasons for the . effect of

the 'students seemed to have a more'positivevattitude toward

biological sdiencek ‘Once " again, ‘the Tresults ‘of an

;w1thout substant1a1 supportlve év1dence/ to come to some

'studentsf‘ leisure.'tjme—,aotivities.’ ' As prev1ously

',ihvolvedf infh1ological act1v1t1es out51de the Chool"*h

:fleld work on student meanlngs “are not revealed.

'

"emp1r1cal study also revealed a value componenf wh1ch was

{:not nor could not be quant1tat1vély measured, yet was- used

[}
1

¥

conclus10ns on the worth of the laboratory.. -

: """_.L
-~ - R v -

An‘emp;r1cal,study-by‘Blum‘jlsal) attempted:to measure:

. : L. i ) s : : - L
‘the . effects of \an"envlronmentalw*sclence currlculum fon

.

described; a number ‘of?.Siologyufinstructors. had observed

T . [

R e e v N . T

- . ¥ S

1

environmentﬁ; Blum concluded that a gulded but open—ended\_

- .

‘vlnqu1ry approach w1th mean1ngful env1ronmentah"c0ntact, o yvsaﬂ“

focu51ng on fleld exper1ments, can’ affect students out of
( -

*school actmv1t1es. Although hlS study 1nd1cates somethlng

4

L'-v" ,,A.vr" -

s N e

In the evaluat1ons descr1bed above, the cognltlve and

sklll aspects of the laboratory were readlly examlned by

emp1r1ca1 methods. However, 1nvest1gators,".although

, recognlz1ng athatrfAﬂhereM::were‘ 'affedtive/meanfnéful

1mp11catlonsivto? the flaboratory“ experiénce, rfound ‘great

diffiéUltv 1n evaluat1ng them. No spec1f1c study on the

< - - -

mean1ngs/vaLues of the 1aboratory 51tuatlon ‘to the student»l

~ a -y

or the teacher has apparently been attempted . It would

'fg,appear that emplrical technlquesb whlch domlnate evaluat1on

- ’

—



‘research, ‘aré '1ncapable ?of;‘sﬁch ‘aggstbay'ﬂapagiﬁﬁat“

PP

bl

alternatlve 'methods fef'reguirealztbﬁ“prcviagf‘thi§‘

- . . N N N K Lo
1nformat1on. L P f.'m, . ;-e‘f

‘-:' Tbe 11m1tatlons mof"the- trad1t1bna1 research

L

PR

‘.,,methodology and the use <9f/qua11tat}ve technlques to

examlne science programs are. dlscussed in. Chapter 3.

< SN UL e X

< - seal e . o
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I T CH’APTER 30 -

APPROACHES IN EDUCATIONAL EVALUATION

Paradlgms in Educatlonal Evaluatlon :'" o -

f sclences and 'spec1f1ca11y in.- science education are

’ . : y -

unquestlonably founded on the techniques uSed in- pure and

applled sclence. ) Kuhn 1197@) descr;bes the -sclentlflc T

!

The research methods generally followed in the_sOCial .

.”=research method as a paradlgm, a term that 1nd1cates the -

o

" the present research paradlgm may requ1re ,con51derable

- &

’ accepted models that Lead to a»lcerta1n‘ tradltlon of

research The domlnant paradlgm 1n science education'isfj

N ~
+ - {

[
founded -on "the sc1ent1f1c method" w1th its . concomitant

stress on, object1v1ty and quantlflcatlon.‘ The methods of

!

-

1nvestlgatlon adopted by,the sc1ent1f1c communlty for the
-

? study‘ of' sc1ent1f1c‘ phenomena. have™ been, w1th few

[

fif exceptions, accepted in" prlnciple by educators ‘as the ba51s

~ ~

;Moﬁ, 1nvestlgatlon in a soc1al sc1ence' fleld. However,.

recent 1iterature in eduéat;on is beglnnlng to suggest that

rethlnkmng, -partibularly\ i~u.right'_off the —different

' ’

subjecbs" of study between the natural/phys1ca1 sc1ences

‘\ and those of a’ socaal nature.. .One must serlously questlon

&hether;a research method developed to 1nvestlgate natural

- >~.

phenomena, u51ng objectlve evaluatlon tools,ICan be applled

',th fleld 1n whlch \the sub]ects are- alive, thlnklng,

r" et . 3’

fﬁ

-t

dynamlc and 1nteract c0nsc1ously w1th the researcher and3;

the techn1ques belng used ‘ The follow1ng paragraphs

e e e

. . - L g e T e P o e e 3 Y e v
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1llustrate th1s cpncern. R _l B x~-f:Q

N

. In l972, GlaSs stated— that more empha51s should be

placed hon\ evaluat&on so that the worth of ‘a . program,
, L
product or procedure mlght be determ1ned "He‘was concerned

- f

; that the sc1ent1f1c/teehn1cal parad1gm was an 1nappropr1ate

. n -

approach for evaluat1ve 1nvest1gat1on. ' Glass emphas1zed

[ 9.

that one does “not- have to be able to exp1a1n a phenomenon

o~
! '

to evaluate 1t. vThe scrent1f1c paradlgm in the sc1ences 1s

)

founded bb, stab111ty of “the ba51C‘,“1aws ’“of scfence,.

4

‘~whereas .when the  same paradlgm is applied to the soc1al

) 'sc1ences, ~the Stab111ty is‘ COn51derably reduced, Ihe-

-

*

N

AN

relatlonshlp between var1ab1es in education appe r andl“

d1sappear often as.a,function of .extraneous conditions:andi'

one can never really know when to expect the relatlonshlp,

1

Glass ~further states that if physical  laws are .as

- i

unpredlctable as the laws. governlng educatlon systems, to |

3

get ouﬁ‘of:bed would be dahgerous. GlasS'rsAreflectangﬂ

~
1

does. not su@gest"alternativevmethods.“ Again,, some of the.

{ R P s 4 ) )
problems-1in socidl sciences research were illustrated by
. N A ‘ , _

y

Shaver®. and _Larkins (1973), notihg the emphasis’ on.

J\:

i object1y1ty._ fhe evaluator attempts to.removephimselfVﬁrom"

ki

. the 51tuatlon;pand'design»an fnstrUment that'measures only -

thevusmall- sample-*of behav1ours whichlolends itself"to

measurement, often becomlng more fam1llar with - the l1brary

disenchantment'with~the tradétional research paradigm«bntvl*

than_the students, which limlts the " s1ze and number of SR
AN 3 . . ‘,,,’V

By ¢ o e \
w B . .

',slices;of'reality“‘heing inVeStldated;: Inmesthatrve
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:methods;;such Ss'ﬁhose employed by.ethnographers, are more f‘

hol1st1c because of the researcher s immeréioh'-lnto ‘the

rvazlables.-”

fbased on tlght research des1gns and.statlstlcal analyses_

5

5cgrrent”researCh‘methodoiogyfm He stated: ) ) s

° N "

. ; problem and the 1ack of bulli in 11m1ts and predetermined

Bowen (1975).dcohciudéd: that quantificatioh of data

)

“-are only partlally successful and w1thout e11m1nat1ng this

0y

'r;baslciresearch paradlgmf there 1s_a dhstlnct needvtogturn

~
* e . L

'elseWHerej'ﬁar alternative 'researCh techniques; © Patton

(1975) -was much more emphatic in his observaffoh on the

“w

.. - the' "wery .dominance of The
-'Scientific. Method .in evaluation
»h.research appears to have cut off the
great majorlty of its practltloners_,f
from serious consideration Tof any
.alternative research paradigm. N

'ﬁe strong;y sucgested‘en "alternative®™ paradigm as aﬁvalid

means of'evaldation,fa paradlgm that £ocuses on the

mean1ng of human .behaviour and‘lndlcates an active role for

S

’ the evaluator by being- partly in51de ‘the pﬁénomena to be

observed ‘ The research techniques would. .rely’ on: those

-

’ developed, from the ahthropoiogicel-*rather than na8Ural

~

_'science and require,. among other activities, ‘participant
L. ~ N . e ; . L.

-obserQatiod,,interviewing 6f those-ihvolved} detailed

-

Xem

descriptiohs and qualitative field notes.’

3

~

Evalyation. in Science Education

e

.Evaluation in science education poses special problems

‘

”

. < : - 3 .
. program evaluators. Its practitioners  -are usually

D
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s is as much a soc1a1 science as any other area» £ educat}on

F,_Jequally apply to thlS Eleld;_ Lowery (1980) supports tth . L'

?

. - . .
. &
. < RS : [
- [

»m'sc1ence educators,'often tralned exten51Vely II\ the purek'jy

N N “ < B v

f.qsc1ences,, thus_ v1ew1nq research terms of thep

n

scientuflc/technxcal paradlgm.; Sc1ence educatxon however, rf:Z

S a
o™ ‘rr

oo

'and any cr1t1c1sm of eyaluatlon research techn?ﬁﬁéw’must

*
!

‘cr1terion when he wrxtes that sxnde ~sc1ence educat1on

U - . -,

f»hresearch ‘was’ developed dur1ng a- t1melof COnSLderable

m commenced publlcatlon 1n 1963, follow1ng major achlevements

sc1ent1f1c enterprlse, the research paradlqm developed was

_based on the sc1ent1f1c paradlgm. One should note that The
: R ,
Journal‘of Research in Science Teach1ng, one of the most

4prestlg1ous 5c1ence educat1on research journals, only

N

1

"1n the SOV1et Unlon space program and the resultant

jconcerns ra1sed as to ‘the quallty of contemporary Amerlcan

26 7

AV

'school science programs. At thlS polnt the evaluatlon of T

gtradltlonal and newly developed schoolu scrence ‘programs

.~

wbecame a: major prxorlty in’ educat1on research. “LoWery 5150“

'notes that the effect _was to apply methods from the pure

'sc1ences to a dlfferent area'of“ endeavour, 'science

7

education,‘“whhch 1s w1th1n the parameters of the soc1a1

sc1ences. He further contends that there has been such a

1]

concern w1th sc1ent1f1c methodology that, In'umany. ways,lff'“~

"researchers have lost touch with. the educational questlons

they have been asklng; A survey of evaluat1on publlcations -

over the past twenty years reveals an almost exclus1ve use_“

o

,of hlghly quant1tat1ve 'methods u51ng a .mult1tude of |



A

"-vfsupport or reject sc1ence programs and 1earn1ng technlques.',g

LI

ff paradigm ~'jw yL.Jw ﬂfé,»"w »m'fr.m- sl

‘;statlstlcal,,analy51s, ‘ended

statlst1cal analyses, at varlous levels of probab111ty,

N Lowery ment1ons that methods from other flelds mlght be

employed to 1dent1£y the 1mpact of scténce educat1on from

the po1nt of V1ew of the learner ahd o 'examlne ~soclaI

1nteract10ns }n sc1ence educatlon settlngs, srtuat1ons be

<

feels are qpt‘measurable 1n terms of the sc1ent1f1c~uno

s . . (5
. ! . B o Lt

3 - g St e s o . ! . . -

> S ~ * O . ! B

I was an. 1nstructor of h1gh school 501ence, traihed;in o
train L

s
N cowr . e . e

o

the SCIentlfIC. method 'and teachxng students7lto‘ use

LIS

scient1f1c process skllls. The select1on of a methodolbgy

R

‘o evaluate the 1mpact of the de51gned laboratory unlt from"

the perspectlves of those 1nvolved reflected my own,

, -

background My 1n1t1a1 reaction, the“search for'a\

quantltatlve method wh1ch wouLd allownforﬁa— preclse

Er st o QU R T T -

,‘;.. : - . .o
T Co .

content appeared measwrable ‘ but r not q ﬁensohai“

N
ot

1nterpretatlons. -T. then began to rev1ew the llterature of

-

'science .eduCat1on :tp' determine whether -there were

acceptable approaches to eValuatxon whlch might focus on -

Although 11m1ted 1n number,3artic1es were ava1lab1e whlch,

u;fif} nothlng else,_ questloned the- exclusrve: use . of

quantltatlve methods._"

In 1962, Heath, whlle dlscu551ng the evaluat1on of new_

sc1ence and mathematlcs programs,‘suggested that more '

‘useﬁul 1nformat1on would probably result,from a- number of

\‘V-‘ P

confus1on.-  Bkills ‘éﬁdf"

\

the gatherlng of qual1tat1ve rather than quantltatlve data. -

PR



[

‘studiés"ﬁerformgd under a- varlety of condrtlons.l

. 5 <

Informatlon en the effects of student enthu51asm for the

subgect matter would seem to bear hngher prlorlty and help

to prov1de a more rea11st1c bas1s for the total assessment

.

4 Lo . . : ’ - -

‘of programs.

' ’g' Atk1ns\ (19671 ,noted ,a b1as 'in; favour” “f*fthé.“

sc1ent1§fc/téchn1cal paradlgm to the exclu51on of other

modes., Assa result,\problems stud1ed 4in . educatlon research

. e Cs B s 1

often turn. out to‘be tr1v1al or bear 11tt1e relevance “to

- ~ ‘ !

T classroonl practlce.',-Act1v1t1esrl1n_a cLassroom-are both

4

complex and 'subtle,, making - soc1al outcomes and values

. d1ff1cult to quanthy..' Atklns suggested that \research

,.should be based on educatlon theory\and rooted in classroom
\ Iy

's1tuat13ns,.result1ng in a,greater rel1ance on 1ntu1t1on

- L

~

P N

_and aesthet1c dlmen51ons for mak1ng dec151ons._ He stressed

therefore that research should have a natura11st1c settlng

\

andi requ1res ’an‘.lnterpretnwe approach. The . fleld of

ethnology m1ght, he thought, provjde new pensoectives in‘

- . i -

evaluatlng'classroom events. o S B

.

Welch (1974) again EXpressed the“concern of some

sc1ence educators that data gather1ng techn1ques used by

7 ¢

evaluators fare usually selected from' the field of

: measurementy;‘whereas 'evaluatlon appears to requlre  more-
e '4‘,4;1- ’

* v

empha31s on attltude, op1n1ons and values. The" worth of a

P
- > N

'program, and thus the judgement of people, 1s wvital. .HlS~

1 \

,suggestlons for evaluatlon, however, dld 11m1t themselves

S to avallable quantltatlve methods. , s - : .

- _ . 1
R s . " , .
[ . \‘ ' . ’

> T L

H
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"= In-a ‘position” paper;:Power (1975) again stressed the

. T . . “ ) “;I ’ R A :
dominance of the.?qgricubtur%}ﬁscientific" paradigm’ in

© educational reééarc&'aﬁa;ﬁhgékﬁfs methods were developed
N + . — M ') R B

.initially for research in agriculture and the sciences. He
néted that thére #asjevidente.ofgdisenchantment with. the
‘narrow viewpoint sclence: presents din .the social sciences. .

He fegls'that_scieﬁce»eéucqtion‘ié toe'ipmaxurefto support
"‘ . . r

a sipglé_paradigm.and récommends thataa,paradigm.based on

gnphrépological'methods,be'used to attempt to wunderstand

\

educa;iohal-phegomeﬁa;}uﬂeffelt“thét there were pressures

'within‘ the _reséqfchf establishment whi¢h would probably” -

~

- maintain the traditional paradigm as "the" research method.

" preconceived -.ideas, - might be a (s

- ~ ' .o, 7
research repertoir:

-Australian_,Junior  High School Science Edﬁcatioﬁ\‘Préject'

. » ‘ o o B
Yager - (1978), in disbhssing priorities for research

L R »-‘_ oY s - E L
in sc1eﬂce education 5suggested that methods used by -

-

anthropologists, in which sthe researcher attempts: -to - .
- A R S b Lo T e T T

\

. oY _ - . .- B )
.observe and report.what actually occurs rather than testing

- A ~

3

-z

s

;yTboroudh'irepqrts, fanging from.

individﬁal Students' :through small ‘groups' r class
r ‘,/ y . o

f‘could‘ppovidé data ‘on the mome to-moment

-
—

observations

t
‘.

'mLcrbdypamics of laé;ninq. ‘He: indibateﬁ’ that the
,éiagﬁbstic péteﬁtiél.éf'thisAfeséégch methodawéuld aépear

to have conéidetéble-value, o " :\, o e
B “Tﬁé°”£ecﬂﬁiqﬁéé,.used i? theﬁ'evéiuétfon .bf' the:

, materials. (Frazer 1978)" indicated that, uplike most-

7

o . TNy L : N
evaluations, a considerable ‘proportion .of the research
s‘.:’Q‘ 3 '

addition to the = '

29

N

o



. N o p . ..
effort was on the, direct pobservation of Gglassroom-events,

and through"questionihg 'student ~ interpretations of the . -

learning environment. Teacher opinion  surveys, to

determine pgograh strengths and weaknesses plus case study

1]

approaches were also used. Data collection involved, in

part, the use of both telévision and tape recordings for ,

the observation of direct classroom activities. Teacher

T~

opinions were solicited by questionnaire. The case\studies

-

approach vinvolved deta11ed qual1tat1ve descr1pt10ns

. s - L

‘,collected w1thout any predeterm1ned crlterla 1q _the - actua1<lx

‘classroom. Although the results were 1ess generallzable in

a traditional sense, they appearéd to prgvide a more

. . . L ) . . R . - N
sensitive .and comprehensive picture  of  the actual

happenings within the'classroom.7dThé5sthd§5reﬁealeddthatjf

- \

FRETC o R

1mportapt;drfferences existed’ not only between°c1395es but -

betweed_1gdlv1dual students within a_class. Also, some

-

. - ' ' - . ) " v -t o | B
serious misunderstandings among the . teachers were.

discovered. It was felt that these facts would not 'have

- - " 1 . . X . s
R .

‘\been revealed using only»the'generalized data collected in

a. quantltat;ve type of<eva1uat10n,

Lowrey"’ (1980) reflected on the focus of the 1979'

conference< of the. Nat;onal Assoc1at1on "for Research in

—361ence Teachlng,' 1mprovement ~in research in science

\ .
) ook . .
. . AT Y

' education. ~ He reiterated that research strategies in
. .

science educatlon developed in the, sc1ent1f10 era and that

-in - an attempt -'o produce‘-respectaplé results,i science

educators had tried to be more scientific than educational

-

3a



S e . ...),,.u_-.,.,.-, _.re..

.ﬂeended to use psychologacal theor1es un research and thUSy;;_- :

A . R

/contrlbute ofihh fleld of psychology,‘ not

(

ey

o ¢ N

encompasses cpntent andwteachlng“as_well*as_rhe,learn1ng

B

. aspects of psychology. ,Slnce psychologlcab ﬁesearch styles?"QF‘«u‘
' haye also been co®1ed from SC1ence,rthe sc1ent1f1c method*"-

w1th its exten51ve use of statlst1cs 1n draw1ng concluslons?L

s

infjtheir technlgues. - He also 1nd1cated that educators SRR

_educat}on~i

R
‘,r

Psychology and educat1on are not synonymous S1nce educat1on'f_i

may be 1nappropr1ate.? The research often becomes too datafl“fw'

Jorlented and\somet1mes appears to 13se touch w1th the bas1c

o e -

’qUestlons belng asked._.LoWreypfelt‘that_many alternative'v

,

", research methods, such as. those used in'literature,'fine"'
. - .\,.’ Sex . . . X . X

"arts ‘andi aesthetics, iremaln untapped., “In .Eacti ~Lowrey

suggested that research 1n sc1end@ educatlon is at’ a stage

w5 ot D S G e e A PR o ol - : i
et 1n“ 1ts~ development ’whére many frameworks‘>for gatherlngfﬂj'
' AT
- 1nformat1on of educat1onal 1mportance should be welcomed

_as, "fresh research methodologles approprlate to.~the

v - . ../ . - . L
'enterpriseﬁ. Thls. 1dea “certainly appears*3to'Lhaue‘
’ considerablé merit. . . o S

T

)

~ e

accepted additlod"to ‘the methods of- so&ence «educationJv

-research.  Rist (1982), "Roberts (1982) and Smii_t‘h'*(l.g.-si}

~ -described - the advantages “of techniques based’ on

. P .t . e it

) ethnographic’ and anthropologlcal 'paradigmsAfasﬂJ%eans of
“.collthing-‘and- 1nterpret1ng qualdtativegudata. _ Aflt

‘ 'emphasiz@ \the -importanceljof observing, talklng to, and

’

- PEENN

,part1c1pat1ng with people ‘in order to understand “them: and7“7

-

By 1982, gualltatlve evaluatlon was "becomifg”’ &n -

» =
@
<

PSS

" o
A

-

-

N
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” - R N - '-e. o> : 3 Q \ -
thelr behavrour1 ' Qualltat1ve methods are not v1ewed as fifl'

s Ean ‘..,

uz"the method to be used 1n evaluatlon research but as a.;"

complementary tool whlch should prov1de a hollstlc p1cture

~ -
- R A

‘ of programs 1n °5c1ence ceducat1on. S Fleld methods wouId

e, @ - .
.\qs.r, . L N Y

1nclude careful obServatIon of the actxons 1n' real 11fe

B0,

e
e > o

s;tuatlons and 1n depth»’lnterVLew1ng Vldeo and audlo

s ' .,‘

ek

taplng would be vuseful °to ~the‘ researcher ﬁ;féeéafaihg“igf,}

e

detalls whlch could not: be personaily observed Open—ended

e questlonlng w1thout a prespeclfled quest;onnaire would tend

to’ uncover more personal meanlngs held by the part1c1pants-

.

»about a sc1ence program.' Sm1th argued that 1f qualltat1ve

methods can’ lead to a destr1ptlon of a phenomenon in its

.

context, tradltlonal testlng methods could then follow w1th
v ",

even greater effectlvenessﬁi Roberts, however,:yarned,of

“ . e s PR

the problems ‘in reportlng 1nvest1gatlons’oE#a‘QualitatiVe'

aga

" nature’ compared wlth those of quantitatlve rgsearch,hwhlch

2 < : s an ™

haS'had a long per1od of t1me in wh1ch to develop"

I3

understandlng ‘education situations ‘{s .enhanced by this.

~

alternatlve paradlgm. -

pey

- Although not wrltten 1n the context of educatlonal

evaluatlon, Alkenhead (1980)' set the follow1ng scenarlo,

which, clearly 1llustrates ‘the need for v1ew1ng 51tuatlons

from a varlety of perspectlves- 5

Mapsj are ;very useful. for specific
- purposes. Take the map of Saskiatchewan

for instance. If one wanted to drlve
to- Warman, Saskatchewan, a road ‘map

» v

EY

acceptable presentation techniques. It .appears that,

desplte the problems, the_~overall benefits ‘to our

R L T



e T ‘estate “conditions are; .what a "proposed

lts 1ocabionr what hlghways dead ‘to 1t,

W;of campgites,- - the--  .approximate
populatlon :and. the’” presence or absence..
;- of an international airport.’ Some maps .
.,,eodld furnish information on “the soil _ . =
- conditions,. . types, of vegetation found . .
near the town, and elevatlon above sea
level. - : : S
“roene s Howeyer - w1th all. "the data -dvailable v
from -maps, .one WQUld “have. .no.  idea: )
what Warman ‘Tobks - llke,‘what the - real .

e
8

‘uranium refinery dld to split the townfuf
1nto fractlons. .

I o . R
e .Ifj,one is ‘1nterested the .realf.‘__"
v Warman, there;is»no ﬁubstltﬁte for : .

_'being there. But if one is- satisfied .

with a schematic representatlon, maps . .
are useful. - Maps are representations
of rea11ty, with much of reality left . .
out. _ o A

To determlne the realltles of e1ther a town 1n Saskatchewan

o;’ a blology class ‘in a senlor high school raqu1res

'1nteract10n w1th the actors “4n thelr real world. ,Slnce

..

~g,1nformat10n‘on meap1ngs,~yalues and_the»worth of,laboratory

.
J . 4 <

experiences was the purpose of my research' a qualltatlée

v ~.

rather than a' quantltatlve approach seemed more capable of

producing' s1gn1f1cant _1nformat1on. e Qualltatlve_

_investigations, though still few in number in science

‘
" - -

educatlon, have now. been generally. accepted as an effectlve

alternatlve ‘evaluation approach partlcularly if ‘used to

A}

complement research findings from - quantitative

[
i

investigations. o -
. th .

- - B . : AN ~

“the category of h1ghway;\th@ presencegﬁ:j’f{:;§@45
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“An’ Interpretatlve Evafuat1on Approacb

To help Ln determlnlng a qual1tat1ve méthodology for

- i e

‘ase -in- my study,_I turned to the work of Aokl, Werner," :

B

W1Tson and Rothe.' They had deveroped and used qualltatlve

evaluatlonS‘“with some success durlng the examlnatlon of

+

soc1a1 studles programs._ It appeared that thelr technrhues o

mlght prove USeful Ln~myeown endeavour RN
5373?;;;f57' 1978.‘ A&ki ~Wdescr1b1ng the statuSA of educatlon“"*;

- . PUPPF 'Y
Sy - Y

- f1t into a tri paradigmatlc framework~based on - the work of‘ o

Habermas and -van .Manen._ These three approaches,

emplrlcal analytlc, 51tuat10na1 1nterpretat1ve and cp1t1cal

e B

theoretlc 'could‘ prov1de ‘alternatxve 'viewpoints “in

'chrriculum research fand evaluatlon.‘ Emplrrcal analytlc

orientatlon equates w1th-the sc1ent1f1c/techn1ca1 paradiQm,_

i . "rrt;

51tuat10n 1nterpretat1ve orlentatlon ls evaluated 1n terms

of the mean;ngs. people give to 31tuat1ons~'.cr1t1cal

.

theoretlc orlentatlon stresses r'flectlon that arr1Ves at'

hidden root assumptions in order tb 1mprove humanness and

the humah/social‘conditlon.. The comblnatlon of the three

research areas would ‘provide a more adequate overall v1ew
of the ev;TEatlon problem. No one}method is: hy itself
. \_'.

sufflc1ent for a comprehensive evaluat1on. ’Aoki indicated”

- that thls tri- paradlgmatlc model provides alternate avenues

%
» !

for research, currlculum development and curriculum -

}c_:evaluation. Werner (1978) used thlS tr1~paradlgm research

£

model to f1t ‘the problem of educatlonal evaluat1on based on /

.-

research in goclal studles, suggested that researchers can;lfif'



=

“the frame of reference or perspectlve of thé evaluator.

H1s model of general sense maklng act1v1t1es is out11ned L%

Flgure 1, and was developed durlng _the" evaluation of three

Ks ~

l_soc1al stud1es programs from 1915~to 1977 in Alberta and

K

’

_ Br1t1sh Columb1a. SO o

b4 . M ~

- Ends means (seeklng to ach1eve‘prespec1fled ends) uses

.

the sc1ent1f1c/techn1ca1 parad1gm as 1ts ma1n evaluatlonA

~ -

”tool.fa Wetner perceived. problems in- that the evaluatlon ,j.j

. ce

method may in fact shape the a1ms of the evaluation. fThe'.

problemA fits the. .research des1gnv and %on81derab1e

s1gn1ficant 1nformatlon may be lost

P

What the evaluator

-sees is often" restrlcted"“by “the tools at hand . Aas 'a_'

)

l»result, the data collected‘may in the end’ have llttle to do

' with' the real 11fe or soq1a1 s1tuatIon they are attemptlng;

« ‘

\(\\descr1be.' Rather than abandon th1s methodology, Werner

[N

suggested that 51tuatlona1 sehse mak1ng and _crit1cal,

) . ~
- ° Lo

sense—mak1ng 'evaluatjohsv be. added to‘~thelievaluatlonf

o

.irepertoire. R ,»,.r.‘.",_ b T e

.ot

Situationalfgfnterpretations iattemptA« to uncover :the<'

. relevance - and meanlng a program has for those ihVoLved;"

“ OThe’ evaluator7 interpretsd questlons asked of’ the

part1c1pants wh1ch attempt to extract personal mean1ng and

the level of relevance the._program produced ' Each

part1c1pant, whether student,.teacher or evaluator, brings.

'

hls town, expertlse’ ‘and knowledge- to the‘ program and is.‘

requlred to offer hlS own 1hterpretatlons and exper1enbes'

as a. result_ of part1c1patrng.l 7The evaluator fattempts'

N .
T v v N

~
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’ -

therefore, ‘;o—'bring' out :by 'di%eussion,‘the varlous
’1nterpretat10ns, cr1t1c1sms and oplnlons of worth by the
—part1c1pants.s: The _result' sheuld -bév"commOn-sense

»
- - e

descriptions‘_of 'the program,!‘unlque. to-. each- ‘person’

lnvolved - '. '\',. S e . X , Ce T ] \ . ! (_

4

- - - B - ¢

Cr1t1cal 1nterpretatlon attempts to. make expllclt the

bellefs, descrlptlons and 1ntents 'underIylng 'é, program;f

that 1s, the foundatlons of the p?”ﬁ_am. Often these are

@«

hldden and requlre questlons on’ the part of the evaluator:;

P T

Whlch* probe and uncover— fundamental vlews whichf 1nolude;'

b . N . -

preshpposed standards, loglcs, 1mages- of -man ”and the’

\

future,'assumptlons about knowledqe, cr1ter1a of what'is f*

worth pursu1ng,wroot metaphors\and perspect1ves - Its adeW.,

\ .

are broad ranglng from . self reflthlon by educators and:}

. Ay . .
Tt ;o . s

\the 1mp11catlons of these bellefs and 1nterests, prov1d1ng,i'.'

thereby, a ba51s for reorlentatlon and change.‘J

P Both s1tuatlonal 1nterpretat1ve and cr1t1cal theoretle

orientatlonsfare referrmﬂ to as emic- evaluat;ons (Wllson
] . . | ’ K4
.1978) as they express 1nformatlon 1n terms of the 1n51der_
1nterrelatlonSh1p W1th the, socxal worldpland {other7

v

'x;nd1v1duals... Experiences‘arendefined’and interpretedfby
persons in: the1r dally 11fe actlvltlesr ‘Emic”refeés'to~a

' polnt of view orlglnatlng from w1th1n a group and ekpresses’
’ bellefs, values and customs Qf ‘the group under ‘study.
Wilson, used the‘ term "etic" to refer to"an".evaluation

.
» - \

‘framework ‘external to the situation belng examined and
M - L Il . . ’
normally u51ng a quantltatlve methodclogy.. '

~ N -
. .

~t
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The Use of Emié-Evaluation in EducatiOn“Research N

N S

Two exténsive-studies‘have been. éonduéted In western

Canada 1n-wh1ch 51tuatlonal 1nterpretat1ve evaluat1on as an
: . o . °}‘. .
evaluation . strategy - was examlned . from* . a

.

theoret1ca1/ph1losophacal point of‘Vrew ahdrsubseguentV

evaluation techn1ques developed 1n order to complement the

normal .evaluation parad1gm.,> W1lson” (1976)- descrlbed fan"

'emic—evaluationi inquiry’ approach whiehw assumes that

s ‘ ‘ Y

‘dindividual experience provides worthwhile knowledge ‘for

program evaluation. Rather than adopt an out51der s .

concern for efflclency (normatlve evaluatlon) the actor s"

concern for -‘quality qﬁ life is the vague by “whic¢h

- -individuals give. meaning to the ~var10us activities in

-

fwhich,Vas humans, they are involved. 'The emic point of

AN

-

view must therefore be discovered. Wilson used participant

'._'~descriptions of daily activities and used them in an

evaluation of optional units in -a school ,programt

observation and interviewing as methods for obtaining

Classroom improvement ‘"was seen in terms of the

4 o B N

meaningfulness ascribed to the program S act1v1t1esﬂ. The

-everyday world ’ was cons1dered the main reality. giving

meaning to classroom'activities: Wilson recommended that”

- . . -4

not only further energy be directed .toward evaluation

investigation but that decision—making aspects of
- - ’
educational evaluation be studied in terms -of practlcal

knowledge. @mic understanding is . aided by the»procedures

i
~

- kl
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'Qf‘“ethnometh5d6199Y- / Activities in a ’program shoula‘ be

!

developed fto provide opportunltles for teachers and

P
-

students “as 1nd1v1duals to create the1r own’ mean1ngs from
D LY A ‘ . 3 /
object1ve curr1cular materlals. Format;ve evaluatlon

- \ .

should be 'sh1fted from prec1se objectives to the

occurré/ces of classroom act1v1t1es. The un1ts evaluated

~

'zndlcatedﬁthat.the 1ntent10n of the 1nd1v1duals 1nvolved

¢

rather‘than the éoals, ob3ect1ves and: teachlng strategles

: of the unltp was' paramount

-*<

e researchw ~ The under1y1ng assumptlons are that the

?

-.5;hei;\,, -This interactxon affects their overall

A . M . . .
Rothe ,(l979) used- a situational~interpretative

AN

approach in the evaluati‘on 6f a social studies progr‘ﬂ in

©

British Columbia. Along with an extensive discussion of

.alternative evaluationlmethods ‘and the theory behind

s1tuat1onal procedures, he deSigned an evaluation method

/

, ~

based on. ex15tentra1 phenomenology— and ethnographic

N

participants.‘h1:a,s1tuat10n (students and teachers in an

3 . -

@feduca%ional 'setting)’ 1nteract 'w1th the program and each

T . ‘ : ~

1nterpretat10n of the. values or worth of the exper1ence in

un1que 1nd1v1dual ways._' Thelr meanlngs qan be descriPed

folIOW1

1ques such as 1nterv1ew1ng those invelved,

r

then 1nterpret1 g and, descrlblng these Conversatlons. ‘The

1nterpretat1ons were - based on a model cons1st1ng of four

areas~ of be1ng

Ve
( \

outlined in F1gure'2.

v
~.

C D St \\.' . ’..b . o’ .
This framework, designed following his ipvestigations

—- . . ‘ . . . . ’
i B J - . . . - . N

mean1ng developed by ’Rothe_ and. are
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intojeki%tential phendmenology, was developed to note

o~ +

differences in meaning thatlpoth students and teachers gaye

pbo the educational siluation'{n,which they were involved,

as’ indicated by thefr responses to questioning and

d1scu551ons durlng 1nterv1ews., B

- Rothe stressed the areas are not static but interlock
with_each other;"meanings may change as situations change.

As- transcendence is approached each area subsumes the other

area pof beirg. Rothe (1978) deflned the areas of be1ng.

a) Passive Area of Being. . This area is

‘ © farthest from .a person's inner being.
- . In this instance a person becomes amn
. object for another  person. An
individual views his relationship with
others in terms of patterns of
. dominance by. avoiding the recognition
" that . he 1is the creator of his own

© “values. . ~'Instead, one perceives
. "values®™ as given in the things and
- institutions of “the situation. A

~ persdn is not,”therefdfe, the source or
"creator of his .own _choices, bhut finds
his meanings outside -his inner being.

b) Immediate Area of Being.- In this area
a-.person. is only 'concerned about
-~ instants of new pleasure and new
‘experience to fight off boredom. Only
“the- presént’ is of paramount 1mportance.
The person. takes no responsibility for .
. the choice made. . The person is only -
. - concerned. “.about his personal
pleasurable, satisfying moment.

c) Responsible Area of_ Being. This',area
1s closer to the centre of a person's
inner being.’ A person makes. choices

and assumes full, respon51b111ty for :
SN them. ° A person stakes seriocusly the .-
responsibility. of decisiveness and
~ self-determinatiomn. He - makes his

choices with: concern feor other people's
welfare. 51nce he}reallzes.othervpeople_

N - . . L . ..
s - LIS .

- . .r_-‘
o A - - b
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are affected by h1s deci51ons.'

is neargst, to \a pedgen sense of 1nner,ﬂmw~'

-being. ,” A persbn xperlences -an.
Lntensifled express1on -0of.  the v&s1ble j

. world., - e .'bases . his .choices on:

. intu1t1ve and“splritual grounds rather“

, than . strlctly emptrical ones. - He ™,
S prizes ‘such quantities as harmony w1thﬁﬁ%'

*  his. fellow man,'soc1al ]ustlce. - -
religious 1deals. .

d) Transcendent Area of Being ThlS areaf""'h

The. results of hls work were. comb1qed with other evaluat1on

methods in order to give as wide an_ evaluatlon as poss1b1ej

-and a more hol1st1c descrlptlon of the school s1tuat10n

< o ' =

under 1nvestigatlon.

Interv1ews were conducted ‘in small groups and Selected

open ended quest1ons were asked of the part1c1pants.L_The_

'dlscu551ons were recorded transcrlbed ang - 1nterppeted in

‘- 5,

common sense language then returned to, the part1c1pants ﬁor"

verlflcatp6n and/or alterations 1f necessary. The mean1ngs

»

that both student and teachers gave the program were then

q

analyzed in tefms of the four_'Areas of Be1ng ,

Among h1s recommendat1ons, Rothe suggested that the-

~

,1nterpret1ve evaluation paradlgm be- used to reveal the

n

common—sense 1nterpretat1on both teachers and’ students g1ve

to a program. These uncoveréda meanlngs may 1nd;cate

.

LA

. -

possible ;Teasons for classroomxl1nteract10ns. He ‘also

suggesteéd: that interpretations'should also . be returhed~to
——— . en : .

~}teachers 'and 'students in- order ,for them to reflect and

5upossibly act upon yt§BIT meanlngs and thus ‘create_

opportun1t1es for classroom change.“'ﬁ

It appeared that a methodology involving:a situational - -

. : . o . .
gt . L

s .
- S X .- . . ~.




"~1nterpretative evaluation of the snow ecology un1t _usmg

observatlon and part1c1pan .' t‘ v1ew1ng, : woul& be a - ‘.
‘ samsfactory approach .to take. F PR
N . m‘ i _‘:\(, . - '



‘ techn1ques. _ The course' wasi scheduled to run from m1d

PN

O ”tj‘i"y'; cHAPTER 4 L i 1A - _r_{

) THE DEVELOPMENT OF THE WINTER ECOLOGY UNIT e

N N . 4 . »
Vo o . , . N o - -
- g - . . LT N
1 . I , . .
IR N Lo . : s * - . P f

Introductory Comments S, ,*“ RENET ": T
My 1nterest 1n'snowuas'an ecolog1cal factor’of df

\ ’

con51derable 1mportance was the result of a problem wh1ch

f'arose dur1ng the 1mp1ementat10h of a rev1sed program of

- l

studles 1n b1olog1cal technology 1n the Prov1nce of Quebec.

My‘p051t1on at the time - (1974) was Cog/dlnator (Department ffl'f‘f'

,Head) 'of Natural Sc:ence Technology nat Van1er College .iw."

\

-(CEGER) 1n-Montrea1 . The Quebec Department of Educatlon-'iﬂ}f

'?h-ad,~ among a number ,of changes in th1s three year post

secondary dlploma program,'reshuffled the sequence of some-f,~f

second year cOurses,‘ 1nclud1ng one 1n ecology and fleld S

January to m1d May, »1n other words, through the w1nter

season., Unfortunately,icontemporary ecologlcal fleld

'

studles seemed de51gned only for summer condltlons.

" My 1n1t1a1 react;on was, I am afraud gu1te typ1ca1 of -

most of the b1ology 1nstructors with whom Ifwas famillar..

t

Fleld work was con51dered an act1v1ty of any season except

w1nter~ although durlng my teach1ng at the elementary,ﬁ
secondary and post secondary levels, Astudent reactlon to
lab work and f1e1d stud1es had always resulted 1n what
appeared to be ca more p051t1ve- attltude to b1olog1ca1

sc1ence. Dlscus51ons w1th many colleagues dur1ng B1ology B ’fﬂ

« .



“

.
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\
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Teachers' Assoc1at1on .meetings had re1nfé£2;jf;hls belief. '
*Therefore, to develop an ecology program out student.

.fleld -and lab exper1ences appeared to negate much of-its“

\

ivalue.. Fortunately, the 1nstructor ass1gned to - the course

was famllfar w1th a -unique w1nter boreal ecology program

;.developed at the Un1vers1ty of Man1toba by Dr. W. O.

'Pruitt; Jr., an outstandLng boreal ecologlst Informat1on "

»

1]

"

‘on w1nter ecology technlques was obta1 ed and some p0551bdeo

il

'wanter fleld act1v1t1es wefe prepared Two con51derab1y

,§UCCessful field 'sessions, each of three days durat1on,

/,were held durlng February and March of 1975.‘_These were

-~
A

met w1th unusual enthus1asm“by the students (age range 17

~

to 24) L1fe was dlscovered to be anythlng but dormant and
» : ¥

the adaptat1ve ab111ty of organlsms surv1v1ng severe winter

condltlons was underlined. Winter stud1eSBnow appeared not

»

’ 'only quite feasible; but their general neglect, considering

the cllmate of Canada, was-an~aspect of‘biological science

in our schools whlch seemed no longer tolerable. When I

. ~ ~

_made my decls10n to do ‘research in sc1ence education it

"therefore seemed des1rable to 1nc1ude f1e1d work. and snow -
ecology as the major bas1s of my study.‘

As a prel1m1nary step it was -necessary to determine
- ! : ' ) .
the extent to which the-curriculum for high school biology

1 ) 7

'in \Alberta emphasized laboratory and ‘field work in its

program.' The 'Albertac Department of Education Curriculum

i

+ Guide for secondary school b1ology (Alberta Educat1on 1976)

llsts among others, four key aims for b1ology educatlon:

v

’



‘1. To enable the student'to'famllleriﬁé{himseif-with his
- immediate biological. world, and to realize the

‘“Qvg importance of -the 1nterdependence of living organisms
- and the part man ‘plays in thls scheme.‘ .

| 2. To develop the ab111ty of a student to carry’ out
' successful 1ndependent study and learnlng

3. ‘To develbp sound'procedures for blologlcal fleld and
‘ 1ndoor laboratory. study.

- 4. To develop an. understandlng of and an apﬁrec1at10n,

for the. methods used by scientists; the means and
q conditions under which science advances; the role of

blologlsts, the importance of accurate and acce551b1e

i records, and free communication.
'y . t

Imp11c1t in the objectlves 1s the use of thevlaboratopy,'V

A
both indoor and outdoor. :

If outdoor field work is to be a major activity the
'cOnditions under which it is held become s1gn;f1cant An
1nvestlgat10n of general cllmatologlcal condltlons durlng

~

the Canadlan, school year_ls Quite:- revealing. yThey are

s,

dominated by one particular seasdn, winter..

Winter as an_Environmental Factor -

S

Winter is an 1ntegra1 part of the Canadlan env1ronment

and one of the ba51c 11m1t1ng factor on organlsms in this

—

eountry. Its 1mpact has even defined the school year as

~-

typlcally September through June in all but a-very few

educational institutions.

‘year. Snow .cover maps of Canada ' (Potter 1965) - indicate

medidn dates of first and last snowfalls_and du:atidn of

~

’ . . . ’ ) . . E ‘ b " '
e An examination of weather records reveals the extent
, . : ‘ RAL : 2

to which the ‘winter season is'superimposed an the schoolf

44
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-

—the'snowfcover; Convertlng the data to mean values for the
Edmonton region, -for example, one can- expect snow cover to

1ast from October 31 until April 20. Therefore snow ;s.on
.the ground for more than 50% of the school ‘year. ' .A‘

comparlson of temperature and prec1p1tat1on data based on

.records of "a thlrty year.. perlod from 1931 to 1964 further

v

empha51zes the extent to wh1ch ‘we are 11v1ng ‘in a cold*

.\‘

’

weather cl;mate (Table l). ‘In the Edmont ‘area, somewhat
'representative of ‘Alberta. (except the :ft%h%est chinook

belt), the addition of freezing dates to those, of snow

~cover extend w1nter-11ke conditions to  about 84% of the
academic vyear. Such conditions are not’confined‘to the

Edmontongarea.: They range from about 68% of.the academic

year in Montreal'to ovér 95% in Thunder Bay; :xf“
- Snow has always been such an important factor in the

N

lives of northern groups of natlves that they developed a

..

language'to descr1be the spec¥f1c physical propertles it

'e;hiblts at any tlme, a vocabulary lacklng\\h the Engl1sh

34 o

language ,(Pru1tt 1958, l97¢). As a result, Pru1tt has
incorporated a number of expressions from the language of
the Kobuk Valley Inuit» in Alaska in the terminology of

winter ecology in North America (%able_Z).
From tfie blelogical )point of view, 'wirfter and 'snow
BN - .

dominate the Canadian scene.. Snow is a part of the

4

- ’
<

hydrologic cycle, serving as a reservoir in the winter and’

a water source in’ spring and summer. Glaciers reflect a
.t . , - A N ) .

. similar but more long term effect.  Snow and temperature

-~



~

1

N

‘and, in partlcular, an1mals.

%gtremes‘ playfa 'criticai roie' in the*surwiwal. 0f'p1ants" _

L

The-cla551cal work ‘of

1Formosov (1946) in -Ru551a has heav11y 1nf1uended'zrecent‘

studles In the northern or boreal reglons. He con51ders

- - <

Snow- cover to have such a’ substantlal effect on the llves

1

of - plants and anlmals that 1t 'must~‘be considered as a

"separate afactor -from .cllmate.. - He has also- dev1sed

'

spec1al nomenclature for the relatlonshlp between anmmals"

andmsnow~cond1tlons. .Chlonophobes are unable to adjust to

snow condltlons (many tof, ‘our . summer : b;rds);

\

Chloneuphores,~ such as voles (Clethrlonomys gp ), vshrews

(Sorex sp.) and moose (Alces alces),"can survive. 1n snow

reglons Chlonophlles, such'as-carlbou (Ranq;fer tarandus)

> w.

and the snowshoe hare (Lepus amerlcanus), possess spec1a1

~

adaptatlons for snow and are’ l1m1ted completely or almost

completely to snow reglons (Formozov 1946)

.1nsu1atlon propertles of snow, many of our small mammals

e

r

w1th poor surface area- -volume ratlos are’ able to survlve 1n

a subnvv1an (under snow) env1ronment and.remaln actlve al}

winter long. Slnce small mammals are the féod source for a

number of predators,'- these predators are able‘to survive

under condlhlons'which would otherwxse be 1mposslble,

.J}

Because* the 1nsu1atlon effect oﬁ"snow is ‘directly

prbportlonal ﬁo-lts depth and dens1ty~(Elsner and Pru1tt

1959), the v%rylng snow‘ condrtions, such. ?és, total

l
i

accumulatlons,,drrftlng, me1t1ng, whether 1n open areas or

T e T V-

forest,§ determlne the extent ‘to’ Whlchg\a‘ populat1on .ofﬁ

- Ty 7 . . - .
. Bl LA . . s

Due to the'

K

N



~

—

-

organiSms'<carf survive. - ‘ - . S

\_', Spow also has an 1mpact on plant llfe, much of wh1ch

v

is also p,rotected' by - 1nsulat_1on.(’ Large 'plants, such as

4

trees, w1th an’ accumulatlon of snow - (qal-;) -on branches

and/or, fleaves may become ser1ously' d.amaged-or‘;even die
. o : )

-~

(Gill 1974)%  This .is believed responsible. in part/ for

|

3'succ.es$ion patterns_ in the ‘boreal f_o‘restJ (Pruitt 1958;

impact of winter on our organ1sms places us in "'a"_uni‘que\

1978 ; ‘__\1975), which comprlses ‘the .greater part o‘f.' t‘he

-~

~

subnlvean temperatures protect ‘the roots and stems of: 1ow

SR - e

growing perenn1als and b1enn1als. - Snow may ‘be requ‘1red ‘to,

activate many seeds. o L

T L et C o

Because Canada is' a r'iorthtern -country ‘the tremendous

‘¢ v

1 - ! ] N N K

.env1ronment shared by few other countrles. ' Yet,ﬁ to quote

- investigation of some of -the basic -'geﬁeral,';biology,.' *a.nd,

Pruitt (1‘975), "I_n, the llterature of ‘the - sc1ences that

- "ol.ugh-t‘ to be concernedi. there is l_1tt1e to"'suggest. that' sriow

is a major element in the ’environment of . Iife". ‘An
B ‘ .‘.v N LA N

P

“ecology texts used 1n hlgh schools and colleges reveals a -

’

N dearth.of 1nformatlon on’ northern ecosystems. This 1is
,‘-probably due to the Amerlcan orlgln of most textual

o publlcat1ons~ 1n North Amerlca where, other than 1n Alaska,

the dlrect effects of winter are not normallyﬁ& major

concern 1n the more populated areas.. Exam1na~tlon of a

\

Oostlng (1956)_,: Benton ,and‘ Werner (1958), bdum (.19471)-}":"‘,'_"

[}

3

forested area o\’f/Canada (RoWe-'l972')‘“ " The - moderate :

/-

"".-_number of recogn1zed ecolog1cal reserence books "i{ncl‘u‘di_nc';"»'
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Colinvaux (1973), -Smith (1974),. whittaker (1975),°
. Lt \ . ~ ." ,. -
.Richardson (1977), Maxwell (1980) and Remmest (1980), -

. reyeals;that,"winter and “snow are rarely mentloned.j" ”  -

",It ,wou;d5'thus follow that Canadlan h;ghrrschool

3 .- »

"bioLogyx Curricula, heav1ly 1nfluenced by'.research5

development and texts from south\of the - border should also ~

El i
‘reflect thlS lack of empha31s on the llmltlng factoﬁs of

winter: and the adaptations of organ;sms to _Canadlan-

at1c extremes, regardless of their otherwise “high. = -

.

quallty. : An 1nvestlgation‘ of . the . texts produCedﬁ in the . -
| )

- Unlted States and recommended for the ecologlcally orlented i_n‘ o
Blology150 programdﬁnJAlberta (Table\3), substantlates thls
belleé. “": 7\'1‘;,_;': ‘li f‘ : ’,"' . :.:‘; 'Vf/‘,

/ ‘ihlfa‘ monograph -concérnlng blology edocation\-in‘A\‘

'.fAmeficdd' schools, PauIﬂt“ :

-5;,£eaobep -rQsource materlaisk igé{secdndary school blﬁlogy

(1981) commented 'on

' courses, o I_~\ R P S S %fi.
. The basic -.classroom instructional resource is

the textbook .It 1is. the "answer. place"‘for‘ . .
teacher' unestlons, almoSt all “of which:’ come . - .
from ' the -text and concern termlnoloil. and ~ - -
def1n1t1on., More than 90 percent of 2,800 - -
science teachers surveyed said ‘that tekts were~ oL .
-the heart of ‘their teaching 94 to 95 percent‘ . ' -
~of ‘the time. The textbook is both the meddum IR
~and the message, and mostf teachers ' do not. - = .
stray far from 1ts organl atlon -and subgect .'

“matter. o

'

d ;' - T - : ‘ " i
- - .o ,_.

51nce both teacherS'and students fely So heav1ly on

texts wh1ch 1argely 1gnore the season, the chande of w1nter

\ . . 1

ecology belng ‘a component of our: blology program appears

. . ;o - . - [ . . ) /‘
. ) . . AL e S
11m1ted - g - T

o~
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O”la serles of 1nd1v1dual student w1nter ecology projects for“

T
I

_'cl1mate.. There 'js' a d1st1nct need for _researCh ‘ 'd

,j Tretihk '(1973).IStates- that although w1nter ﬂis‘u

exclu51ve “to the school year, little use 1s made of 1t and"

that . f1eld studres are conf1ned to the spr1ng and fall;ﬁ

-

Other than a natural reluctance to face the cold a lack of

- - 7

‘,1nformat1on on snow and w1nter ecology is probably one of

A

‘the prlme factors resultlng in the above.. The Impress1vef

- . . -,

growth and renewed Jn;erest 1n outdoor aCt1v1ties,in,;'

winter,nsuch'as'SKEing} SnowshOelng and backpacklng;v

/
o

1nd1cates a grow1ng enthu51asm‘towards coex1stance with our_

development 1nto thls area of study ‘ BloIogy currlcula in

1

thls country def1n1te1y require an or1entatlon toward our'-'

o

own un1q%$ cond1t1ons. Too many dec1suons affect1ng the~

future of Canada requ1re its cut1zens to have‘ht 1east a.

- ~ v ’

t

layman's knowlege of boreal condit1ons.

\
‘

Research on, Fleld Studles and Winter Ecology ‘4‘ IR

effects‘ on .organlsms qu1ckly revealed . pauc1ty of -

.1nformat10n avallable on the ecology of w1nter.1n a formv

W

-

,An exam1n§tlon' of theu'llterature ion'»snow :and its

\

i

’

= usable at- the h1gh school level . A ma}or aim' of the.h

research thus became an attempt o, develop, then evaluate,‘

~

- ~ - N . . ‘_,,! -

ﬁl

: USe'ln the senlor h1gh school b1ology @Yogram. E:Co'logi'calk'»~

»

pr1nc1ples were a major part of the Blology 20 program and

the reqqued bndiV1dual student research prOJect appeared

to be a’ 11kely veh1cle for snow ecology 1nvest1gatlons.

- <
\ ~ = .
- A -

RN



;use_of live an1mals in “the: Alberta school context ’ These-

‘available_ spec1es resulted in a- m1n1mum‘ use of local

. N . T . B -
S : ' : 50
“ . . ) N T - oL '
- ’ : . - « A\ ' . -~
S

A number of - graduate studles had been conducted on the ,

_toplcs of b1ology prOJects, laboratory act1v1t1es anﬁ the

7
1.

~were'~examined in order to prov1de 1n51ght Lnto ‘the -

- / )

'laboratory’type of exper1ence so that any development of a -

-
' ~

w1nter, ecology progect could ‘reflect ‘the' needs ‘and

-,

expectat1ons of both students and teachers.

oo Jackn1cke (1968) " found that’ lack ofﬂ knowledde' of

~

v ! ¢ ' ’

-freshwater oréanisms,‘even though teachers recognlzed the'

1 S -

motlvatlon value of the 1mmed1ate env1ronment
tDyke (1970) noted the mot1vat10nal value _of. live -

\en1mals 1n grade elght sc1ences but at the same t1me a 1ack

Kl

of teacher fam111ar1ty w1th the source‘ and. handlihg of'

I3 R

~feral mammals. ) f‘ L . . -

Anderson (1972) examlned the" use o'f projects in,
secondary school b1ology; A major problem, particularly gn

[

‘rural- areas, was a . lack of reference materlals"aTeachers.

LY \\ [ .
- . Ny

reported 1ncreased enthus;asm among student pro;ect

’

partlclpants. A 11st of progect top1cs in use revealed 170

'separate lnvestlgatlons of wh1ch 22 were spec1)pcally

ecologlcal but only 31xteen _were definitely of an outdoor.*-’

s >

4

'nature. W1nter projects were not ment1oned . -

1_Darroch (1972) examlned the extent to" .which  the
. D .

project selected by Blology 3@ ~students- refledted thé

ﬂmaterial JntUn1t II,‘Current B1ology Problems. H1s sgudy

Ny \

revealed that many teachers were unfam1l1ar with related

’

oo, . N . -
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o involve, the“ laboratory.h‘ He suggested that’ there was "a

4

d1st1nct need for teachers to become more fam111ar w1th the

rlocal env1ronment and that resource - materlals, ;ncludlng

-

f1eld tr1p 1deas, seemed necessary. - . ) )

. ) - : +
L "'Paetkau (1973), after “an’ 1nvest1gatlon of the

secondary school sc1ence currlcula blology component,
- - oy

ident1f1ed where ecology prOJects would be‘most su1table.
‘\x

project top{cs.' Approximately 93% of the.projects did not

FollOw1ng 'a‘ survey ~of teachers of ,grades \seven, ten,"

t

eleven; andA twelve, dlstrnct 'demand ‘was felt L for

a551stance\1n de51gn1ng ecologlcal prOjects. He noted that

>~

teachers preferred small greups or 1nd1v1dual pro]ects and

preférred to run them iy autumn and spr1ng rather than in

{ -

f

',,w1nter. ' Among hrs recommendatlons,' the development and

d1ssem1natlon of materlals relevant to ecology prOJects had’

h1gh prlor1ty. Suggest1ons for w1nter use were~g1ven, most

.

1nvolv1nq 1ndoor 1aboratory stud1es. .Q_\ o .

t

r.:nz (1974) developed a serles of pro;ects on the use

A . ‘

, of 1nsects .1n behav1our studles' for teachlhg in south—

western Alberta. 'He found an 1neff1c1ent use belng made of'

local -Qrganisms;'and‘ that pro;ect guides, providing

\ . T ~

assistance to'téacher and student al1ke; were definitely

“requiredr A feellng among biology teachers for the value

N 4
sc1ence att1tudes espec1allx by . the prov151on for active

stated. - °

,1nvolvement and 1nd1v1duallzed instruction, was clearly

of prOJects in the development 'of process SkillS’ and



&

el . |
' General conclusions té be .drawn from these “six studies

) . ) : ) ' . \ ) N . . - . "
suggest; - R ) . , Sa o
L e SN " ' o ,
1.. Prbjects, 1n .Some form, are in ‘'use in’a majority of

v ) - ~

H - - \

P . . = -
. -

v

biology programs.! -

2. Teachers~ generally‘,are' not: aware of’ the” wealth. of

4 I

o material available, particularly at the local level

[ B

3. Teachers de51re support materxals and- suggestions for

f . . . . '
L . -

ecology pro;ects. ) -

[N -

.

4. Teachers con51der pro;ects‘to "be of benefit both from

A

the process skill development ‘point of view and the'

r.
things. L T ’: “ T o L.

«
-

A further'literature search revealed that a limited number

w

of. w1nter ecology studies had been tempted or researched

Bullinqton (1959y organized a w1nter field experience

Northern IllinoiS'University. From . high school texts the

fmotiVational power attrlbuted to onking with L1v1ng

course for.nprospéptive high sch_ol) biology teachers at -

52

students prepared lists of subject matter activities- which\\"

could. be taught tn the w1nter..;Thefgroup spent three days

3

in the field testing their 1deas, w1thlsome con51derable

success. However, $now was not a factor in the studles nor

B

was it - on the dround at the time of "the wintEr camp.

N " : ¢ ,o .
Murphy (1974d; 1971) suggested a number of winter

o

activities, some owahich invoelve snow. Few details were

N -

.prov1ded and no evaluatlon Was attempted. Tretiak (1973)
i

RN

prepared; a handbook for{jthe Manitoba Department of
Education which.. describédrzthe effects of winter_ on

e S
SN :

N



organisms. .- Tretiak sugg ted'a’numbervof activities which -

N : P, . ®

“illustrate Some of these effects. o 7’)

Phllllps "and Watsonv‘(1976; l977) dee

ecology unit and activities ‘they deGised

“teach at ~the grade ten leuel -in W1nn1peg, Manitoba. A

numbef of projects are. currently in use and are reported to

. ,/
— P

be qu1te effect1ve although no formal evaluatlon has taken-'

s

. 4 - l &
place. » High student enthus1asm was noted at alI t1mes.

’,

3

Grade 5 and 6 levels 1n Newfoundland schools. Although a

» _

number of - activitiesg were suggested, few involved wthe

. -~

outdoors and most of the material was' of. a classroom

»

nature There was a p051t1ve reception of the unit by both
! e ® N 3

teachers and students,.partlcularly due to 1ts empha51s on

%

: Canadian and local organisms and envr;onmental conditions.
Picker (1980) developed a. serles of ten secondary level

winter ecology experlments de51gned around the 1973

- - N

u

' B:S. C S. Green, Ver51on ecology conceptual scheme. Several.

laboratory and f1e1d techniques ‘were 1ntegrated 1nto the

'act1v1t1es. The effectiveness of the program was evaluated

by emp1r1ca1 methods. The programs ran from January l to

_ *
,March 15, 1978 in five New England separate schools.® Six

teacHers and more than 200 students were 1nvolved Data .

N .‘,‘3." .
analysis showed 51gn1f1cant cognitive gainsi,(p<9.ﬂﬂﬂl},

signifidant p051tiVe gains in attitude‘,toward ‘the

ervironment (p {Q.GGGl) and 1ncreased 1nvolvement w1th thev

o

and presently '

Collins (1976) developed a w1nter.ecology module for “the

>



. o ’ . - ’ : .
s

winterfenvironment The conclus1on reached strongly
1nd1¢ated that the unlts were teachable, 1nexpensive,'

nonsex1§t and-successful in 1nvolv1ng students.j - Student

: “~
'Agenthu51asm appeared to 1ncrease durlng the program.

. o
S .- . .

Loen . . : . . ~
- . . P S . . °

Developzng,the Snow Ecology Un1t

When the structure of the Alberta biology. currlculum

~

was con51dered along wlth the apparent use of the"

laboratory by Alberta teachers an opportunlty became‘

“eéldent for the development, 1mp1ementat1on and evaluat1on

o

of a° show: ecology unit. The B1ology 20 program was

partlcularly suited to thls purpose s1nce it" was ecolog1ca1

in theme and requlred a mandatory student ecology progect.

Teachers def1n1tely con51dered that projects were of

4

beneflt to the students @but requested project -topicf

.,suggest13hs and - support materlals. Many were also uhaware

nwof: the ;wealth 3f local ,materials and _sites for

2

inVestigation; A snow ecology unlt de51gned te meet tgfse

needs appeared to be a worthwh1le undertak1ng.
2 -\

Preliminary work began‘on the preparatlon of a series

of individual snow ecology investigations. The intent was

to reduce vthe _concerns 'o£ teachers for field work by

o

'prov1d1ng them with modules wh1ch could be ea51ly handled

£

by the students and would _requ1re little’ prev10us

background on. the teacher s part. Potentlal toplcs were

‘selected by a EUrther rev1ew of research artlcles in_ boreal

. ecology and  the .feW',act1v1t1esv4wh1ch hadl been uSed

v
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B

i succesSEully:'in;rschool settlngs. .2 Each “module ‘was to

consist of a sequence of 41nvestfgations_ which would

1llustnate basic w1nter ecology ~prihcip1es, 'the"emphasisf .

rbelngyon snow as an 1nsulating material Flfteen SpeCIflC

P e '
invesF1gat1ons.were outlrned. Of the potent1al top1cs, s1x

.

'were selected for further development as they appeared to

v

;be workable in the vvarletyv,of env1ronmenta1 s1tuatlons,

\

both urban and rural

Accordlng ‘to Allen (1971), long term. projects may lend

e L3 4

'cont1nu1ty to’ laboratory studles ‘and cast students 1n the

B ]

role of b1olog1sts. ‘The” dlscu551on of results durlng and

after - the study permlts ‘compar1son of results, ‘the

'

'1dentif1cat1on of st111 unanswered questlons, suggestionsv

for further study and often the formplat1on>of_basic plansf

« .

for extended work Furthermore, Allen suggests . that a.

:laboratory act1v1ty should 1nc1ude- B Sl

\
1

1. An attempt to create an atmosphere of researc¢h and

.dlscovery.‘ S . S e

- . ‘ ‘ . Vo
. .

2. Involve research readlng.

~ .

blolog1ca1 pr1nc1ples 1nvolved ) L

1

4.‘Requ1re the data:collected‘by'students.be_viewed~by

all ‘students. - o B T co

-

.. 5. Require “a written record of the work, -following an_

acceptable format. I P N - Vf E

'

developed a series of student progects whlch 1nvestlgated

[ . ~

3. Illustrata, w1thout supp1y1ng answers,-the basic

As mentloned earller in thls chapter, Franz (1974) had‘

55



'insect,»behaviour. ~He based-'these"investigations' on the

> 1

follow1ng major object;ves-v . ) _' -
‘l. The development o fr deeper understandgng of ‘an

. P

appre01at10n for 11v1ng organlsms

2. The development of skllls 1n‘sc1entific thinking and

-

;problem solving.
3. An encouragement of the attitudes of curiosity and

N

-

-

enquiry. T o o Lo
4. Provision for ‘the practice’ in the methods ' of

scientific research and prnper.scfentific-reporting.

5. The provision of content that s of special ‘interest.

and relevance to the student.

As a result of hls 1nvest1gatlon Franz noted that both.

P

teachers and students requlred a551stance .in. obtalnlng

c e

5uggest10ns for experlments, background 1nformat1on ‘on each

7

56

€~

toplc and help in the organlzatlon of the lab 1nVestlga—,f'

¢

thOQS.' Self contalnedv1nvestlgation;%hpbeared to Dbe

-effectfvef ,“His finalilab deSign'included tqé foilowing

ma]or headlng5°" )
'Theory (background) T -

‘Materlals R - : T

j: \ X . ‘ -/ ) ) ) . \ F .
ProcedureJ S ., ‘ e

oL ! . N
Interpnetations (questions for'discussion)

Extended ererc1ses (for further study) . L

tn.«.

He stressed that the toplcs to be 1nvestxgated should be

\

- wlth;n-‘the"capablrities of the students and within the

resources- of the school.‘ Hev}fouhd' that “students tould



. redute costs. : . ’
Kennedyx(l977) recommended the same basic laboratorv

a . . R - .
-

design and stressed accurate recording. and '‘di'scussion of
1} - i . X ’ N * . ' .
- .data, within ‘the students' own

between othet meémbers in. the clagds.: The excitement of . a

.

ab groups ' as . well- "

successful investigation appeare
‘students’,

- ot

to be highly ‘desired by -

S

The Biological Science Curridulum Studies orgahization
in the Unlted States developed one of thelr programs around

>

1aboratory 1nvest1gations. The B S C.S.. Black, version, ..

’ 1 . s

i_wh1ch emphas1zes laboratory or1ented 1nqu1r1es, attempts to

v

utilize prev1ous biological ~ experlence; 1nvolves the‘

. * . - . ' N r .
- ' methods of scientific study; and instructs in ways of "
handLjng data and lhlusing scientific literature. '

. ! . Baker and Allen %1971)" -note, the, basic’ "pattern of
S i \ i J
.. ~+'deductive logiq in every sc1ent1£1o experiment or

- observation" and that there should be a cont1nued stress on

this‘patterh to the students..,The pred1ctlon of p0551ble

1 s

results based on some hypothes1s 1sga major aspect of the

sc1ent1f1c approach and the pred1ct1ons ade, tested by

experlmentation. In anfinquiry—orlented investigation the
"¢ student is exposed to the pgttern of logic but is not

actually be1ng a research . sc1entlst . They con51der that a

large collectlon oi data is of 11m1ted value unless it 'is
. : 3
arranqed ,in. Some"’ way to show 1mportant relat1onsh1ps.

Tables ‘and graphs 3id in -data- ana1y51s.

construct'simple but effective home-made equipment td.f‘
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An exam1nat1on of the laboratory—manuals used 1n hlgh“

— ,

school blology revealed a standard de51gn, cons1stent w1th

the trad1tlonal approach 13) thCh ‘most: sc1ence teachers,/'

-~ -

'.1ncludlng myself, haye been exposed 1n un1ver51ty sc1ence

o < Kl

'Vcoursesh.:These main headlngs are varlatlons of those used‘

,

- i ~ ‘ . ——A—\_‘ :
by Eranz. Add1t1onally, contact w1th many of ‘my colleagues

Y

S 1n “both Canada and the Unlted States prov1ded some des1gn '

aspects whlch I attempted toi 1ncorporate into. my snow

Ay . -

écoloqy 1nvest1gatlons. "These included a desire for "

descr1ptlons of p0351b1e act1v1t1es thch would- extend for

 more than ‘a class per1od autlme.llne for-thelr-completion,
T T D - ~
materlals requ;redﬂ »marking . sheet's ‘and . student reports

'

requiring. the use of. graphs and’tables.‘ It should he notedf

‘that,the previous examples,,and’especially the notion of -

+

reporting, is based on a re-aonstructed’ loglc and that ﬁt

1s ask1ng students to ‘think in a partlcular way.

Us1ng these observatlons on laboratory activities plus

the experlence galned as a classroom teacher, preliminary

‘ . , .
drafts of some snow projects were prepared during the
summer of 1977. )

N ';rogects require time to complete ahd classroom time
is limited. To overcome this problem and make the use of
the snow projects more desirable, they were orcanizmi,so

- that the student could run them if necessary at home on
his/her own tlme. Slnce most \teachers have little
background‘in the:use of theyloCal environment-in‘biology

aching, the-projects requiredya,minimum of teacher

— ) -
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-

preparation and partlcipation ‘but p}ovided them'withlkey'
) . e . » - . ’ v : . . - . ‘ ‘
information on the topics. However, .before beginning the

projects, teachers 'were to- be presernted wﬁthﬁarticles“and

1

‘books on snow ecology'rto' provide them with  sufficient

background information‘ to advise students. and evaluate'
thelr work _ The projects were-written in. the traditional
laboratory Style, a form most familiar_to.science teachers.

Thehpurpose(S) of the,particular activity was (were)

RN

"recording the data collected (results) and'questions poSed .

\ .
’ »

>

to aid»the student 1n,exam1n1ng, analyzing and discussing

-

that ‘datapy. Because the RIOJeCtS_ were designed for

' »ind?vtdual student use, considerable background material‘\

was 1nc1uded

A separate booklet was prepared with a

¢ - /

glossary of snowjecology terms, 1nstructlons on data

recordlng teChnlques;'graphs,'the construction and use of

: - ' : i
eguipment uniqué to snow ecology fleld work required -

mathematlcal calculatlons ‘and other 1tems of potential use

to the student. All students were expected to complete two

core act1v1tl°s, then select one further actLv1ty based on

‘personal interest and the local env1r0nment.. The purpose

of the core prOJects was to 1ntroduce the student to snow

-measurement techniques which would establish some basic

s

principles -of the "abfotic~-effects of 'snow. They were
des1gned as gu1ded enqu1ry act1v1t1es in that there was .no

indication given of the 90551ble results of their work.

‘The - students 'were also ‘asked to predict the possible

results of their investigation befpre commencing. . The"

stated; a method of study descr1bed, ihstructions on-

i
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<prrnc1p1es establlshed would .be " the ba51s 'of" the subsequent

, -

\_1nvest1gat10n., Phe core'act1v1ty and the add1t1ona1

prOJect toplcs are_ 115t8d if Table 4. B

SN ooy

Br1ef out11nes were p%epared .on- other toplcs,students

could pufsue, 1f.1nterested and are’ llsted below;' f

i

l.: The effect of temperature on red squlrrel act1y1ty.

2. The.. Influence of the qamanfq oh the dlstr1but1on of

. small subnlvean mammals. - e o

P [

3. The - effect of slop aspect on’ éhe d15tr1but1on of

'small subnivean mammals. - - - S

P | ’ 1
, .

4 Grouse snow burrows.

5. The impact of overw1nter1ng on the 51ze of a small

: \ ’ oY )
mammal populat1on._ . o .- o ‘

6. The effect of w1nter on bud development in plants..,d

A
t . - 4

7. The effect of snowmobiles, snowshoe and Ccross. country

skl trails on the pukak" layers.,.’\ e LT

] - ~
P

in winter. o .

9. The habltat of subn1vean mammals 1n w1nter.

©

18. The relat10nsh1p between the’ surface' actlwity of

‘small mammals and Snow depth

11. The effect of mlcrotopography on the distrlbutlon of
: : - . ,
small subn;vean mammals. . "-f. o : . \

12. The preparatlon oF"’a reference collect1on of small'

'

mammal scats._

>

13. The effect of,qual1 on vegetatlon.

All projects were deyeloped; from; the available

..{ O . B .

8. ,The‘influence of 'edge' on‘small’mammal distribution"



-

11terature on -Snow ecology ‘and’ tested to see 1f they were

"0

p0531b1e w1th a minzmum of sophlstlcated procedures and

. -~

_expen51ve equ1pment Test 1ocatlons were in the clty-(my
back' yard3 and on a farm south of Edmonton. -; #omemade
measur1ng dev1ces—were utlllzed where practlcal Although

all uhe pro]ects proved p0551ble, many, espec1ally those'in

thep second group, were not practlcal "for _most b1ology

'
.

A classes unless they were c0nducted in a rural 51tuat10n.
After returnlng to full time teaching’ of b1ology
‘“l§71, I had ‘the opportun1ty of testlng the unlts 1n_the

oo Classroom 51tuatlon on. a 11m1ted bas1s. -Sznce I was

'u;f 1nstruct1ng Blology lﬂ, a few students elected to use snow

PRI

units as part- of thelr requ1red pro]ect The students;

appeared to haVe no major d1ff1cult1es carrylng out the

" work and were qu1ck to polnt out areas of d1ff1culty. Th1s

perm1tted further rev151on of the pro;ects and preparat1on

for formal f1eld test1ng. More exten51ve f1eld tests of

most of the ba51c projects occurred dur1ng the w1nters of

1978 and - 1979 ‘ Conditlons were abnormal L1ttle snow fell.:
"-and temperatures were above average. -Nevertheless, enough

'1nformatloh was obtalned from both personal observatlon and

'student comments to ]udge the pradt1cab111ty Q‘ the core

) projects and most of ‘the ba51c ‘optional unlts. Students“

- s
’

.readlly descr1bed some of the d1ff1cult1es encountered w1th‘

P f

- the ‘sunits. - These 1ncluded "the reading 1evel of the

1]

' 'materials, organ1zat1on .-and sequence of  individual

'1nvest1gations, . equ1pment: use' and': comprehending

~ . . | . . ) . N s
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"”1nstructlons on both proCedures and data analys;s,_ With

\

‘ .reVISlon the ‘unlts Seemed fea31b1e as the vba51s of the .

»

;:1nd1v1dua1 pro ect portlon of the Blology 20 program.‘

\

‘ The development and rev151on of the projects was- t1me.

' ~

consumlng rand often frustratlng. ) _The .1nStruct10ns for'

.'

sxmple act1v1ty whlch appeared 'clear to the writer ‘had”

’

'.often proved confu51ng to the students during\Vfield

N

‘“testingiA' S1nce 'af‘change. fn 'weather eould affect the_f

'results obtalned e1ther prov151ons had to. be made to allow‘f

~

-for the unexpected or the act1v1ty dropped entlrely. The’

:

‘many suggest1ons made by students and teachers eventually

led’ to a rEasonable flnal product '_ Throuqhout .the\

'.development,~however,.one th1ng became ~quite cleark_iThe

:activities did ' work apd both teachers and ‘students

expressed con51derab1e satlsfactron w1th them. C

N

THe next con51dé%atlon was tHe manner of evaluatlng

~

the effectlveness of snow ecology act1v1t1es 1mgthe»hlgh

_school blology program. ThlS posed a ser;ous ‘problem.‘

Emp1r1cal researchfdesigns involpiné.statistical.ana}ysis'

N N . . ~ . = « ) . . ) . . .
did not seem appropriate for the type of information I
oo - S , . ’ .- : ;

o - ! N ) i T M N . ) e .-
wished to uncover, .Since  snow as an ‘abiotic., factor ‘in

biology 'programS"was rarely méntioned“ pre- afd

post- testlng the students on knog}édge galned would reveal‘

llttle. It was dec1ded that the ghrust of the evaluatlon‘

/

wbuld be an attempt to reveal the meanlngsathe ‘snow unit

had to the . students a d teachers, u51ng emlc evaluatlon

techniques. ThlS won d also prov1de informatlon on the




-

‘lvalue of the laboratory experience to the part1c1pants and

) therefore 1nformatlon on. 1ts worth 1n a school 51tuatlon.

“‘h The' method of study "now 1dent1f1ed - new- problems'

- e \

arOSe‘ Slnce teacher part1c1pat10n was a necessary part ‘of

A/_.

the - evaluat1on‘process, theysnow pro;ects had to ‘bé

s

’

redesrgned 1nto d classroom unit of short duratlon so‘that” \

- N

' the 1nteractlon between students, teachers and the spec1flc ]

13 [

"act1v1t1es couhd gb recorded Durlng 1989 the un1t w%s

rewérked s° that ft would be c0mp1eted in-.a tw° week t1me

a. - - [ -« ‘(. v D o
Span.“A L . r_sm

N

c0n51deratlon two ba51c problems for the ciasses that WOuld

v

part1c1pate 1n the evaluatlbn.~_ The teachers would not be

tWO weeks of teachlng t1me to run. the- unlt‘ 'As well,~-

-studcntriApbendix C).-‘Allan.(1979) had suggested fifteen .

\

famlllar w1th the toplc yet they would be asked to glve up

because of seMesterlng,'the Blology 20 program was’ reduced

from~ the 'recommended 75 hours tO' 62;5‘ hours, ~plac1ng-

addltlonal pressure "onl both’’ teachers and"students.

v

s1mp11fy1ng the un1t to' cut back on teachers preparation‘

~

S f -
The—de51gn‘of the flnal yversion. a;so pook 1nto‘“

!

tlme and correctlng load was’ necessary, resulting’inythe"

. »
modlflcatlon of some items.'~ :

'

The 'final un1t consisted 4of"two: studbnt ‘booklets:

(Appendlx A),da teachers‘ gu1debook (Appendlx B), and:a set'rv

of data“ recording forms and lab report, sheets for each

character1st1cs of a, good laboratory 1nvest1gat10n. These

were used in part, as a gulde durlng the f1na1 rev151ons'



. N ' ‘_‘\ T “ =~ o ﬁV" \
1. Does it .involve a biological principle or concept?

-
\

2. Does- it involve. a. problem or sSituation concerning
life?- . . -
- , M . 'y , a, . -

“3. Does.its study -involve ‘living specimens or .a life
, A , i , i

N . . f _ . r R . B A
" situation? . PRI .

e
.

‘A;g'Doas‘it,enqomp&és'thelbroa& purposSes and goals of the -
.cpurse?; R _”H T S A T

- 5. ‘Does it allow the Isfudent__toj engage:gin the'

- - 1 * r - M N
investigation on his own?

- I

' ?6.' Does it allbw'.fqr”evefy sEquqt “to be an acti&e"

"~ participant?- L Cs
, - , i .
7. -Does it require a minimum of .technical’ skill and

matérial, in accordance with the student's resources

o

and  maturity ievel?_

2 ~ -

#. Does it allow student to employ sciéntific methods in
the 1lab (careful.observatiéns, precise:measurements

. collection and analysis\gg;dataf? '

7

9.:-Does it encburagé .stugénts ép form their own
conclﬁsions about the signifiéépce of the data and of
the investigation? | '

‘lﬂ.h Does it have studént interest aha'appeél?

li{ Does it have meaning and‘reievance io‘tﬁe student‘in

terms of the topic under consideration?.

lé. begs iE éiIOW'for éhe primary stﬁdy‘to'be extended
" beyohduthé'planned-scope?

RUERY

13. - Does .it have integrity as an investigation in that it

1

1

g



A

) _f‘poses a problem for Solutlon that is ‘not described in
s
the‘textbook? -7

AN . .

. e )
.+ 14. Does it have s1mpl1c1ty of des1gn that offers

+.

students a reasonable assurance that they w111

, » succeed at discovery?

4

15. Does it have order that proceeds éccording “tp a

)
7

sequence that students can follow?

4

The student activities were designed to be dome in two

parts. - Part one involved a "guided" enquiry approach to

?

the 1mportance of snow as an 1nsulat1ng material. = Students-

wer'e prov1ded w1th_ 51tuat;ons, ‘requ1red to make
- predictions, theén sent sut 'to collect de;e to confirm or

reject their predictions. - Experience had indicatedi that

. the vast majority of students were unfam1llar with"the'

! ma]or cohcepts of snow ecology be1ng hnvestigated:

’ A

Nevertheless, they were expected not only to collect data °

but to reveal some of theee concepts by analeing their

' -

‘65-

results. , With the basics. Vcompleted, part two 1nvolved —

g

séﬁdents .in readlng or1g1na1 art1c1es on snow ecology. An

'

N
assig; ent followed the readings to ensure their thorough

~readihg _the articles, fallure_jto read (or to- read

S edequately)_being an ongoing problem among studeﬁts at all
- N . 1 ’ ‘ \

.levels.’” A final outdoor activity required the students to

investigate the-environment of subnivean organisms while at

" the same time constructlng a snow shelter, ra practical

appllcat1on of the pr1nCLp1es 1earned

« . x
. .
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A
r

y

)_ experlmental error.

,"'M3 Equipment made by the ‘students was also to be utlllzed

- J
Recording sheets were developed to reduce preparatory

time and ‘simplify student data collection under what could

be rather difficult conditions. Laboratory report sheets

*

methods of p;qiinting data in a recognized ' format.
Specific questions requlring basic data analysis 1eading to

4

"was included. The students were

. expected to present.their own individual'reports and

- A

ass1gnments although they may have worked as a member of a

e i

group: Pooled,data;were required for certain measurementsv

“and. averages"were- to be calculated to compensate for

s
v .

to emphaSLZe the effectlveness of. 51mple apparatus in a

\

? laboratory 51tuatxon. ‘The outdoor . anestlgatlons would

~analysis. - A R

- .
| . ' -

‘also requ1re teamwork, particularly under  the conditions'

ﬁwlnter could prov1de. A wide varibty of psychomotor and

v

'process skllls were requlred

.

o The teachers' guldebook llsted the concepts to‘ be

/

developed dur1ng the un1b ~Also prov1ded-were time lines

-~ .

for - the act1v1t1es,- SuggeStions for presenting each, a

i“marklng .grid and_ia sample of poss1ble answers to the

S

.'queSt1on§ ‘asked the students as part of their data

- y

Although completeé, sat1sfactlon ‘with any progect des1gn

’ \

1s v1rtually 1mpoSS1ble, the rede51gned unlb appeared ready

3

fot classroom trlal " The flnal Judqement on the worth of

P
v

were also designed to focus the students' attention - on
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' snow ecology and, 1n more general terms, the laboratory "
»‘egperienqe,‘ Qas_ 'now: in the' haﬁdsn~ of-, the téache;s- and' ;
'étudénﬁs who5wouid particié&ﬁe'iﬁ the activites. VD ‘.;. w



CHAPTER S

METHOD OF STUDY

Some Prellmlnarz,Con51deratlonSg

Atype.

% ~

~

Ethhographlc technlques attempt to gather data whlch

describe soc1al’ ‘situations

of

such as the ciassroom.

P

This -

study incorporates participant observation,

interviewind and qualitative 7ana1ysis to

understandlng of part1c1pant behav1our.

gain

an

'Since the data are

qual1tat1ve there 1s not avallable the prescr1bed formulae

or_@rec1se,statlst1cal-treatments of the qualitative

techniques.‘ Werner and Rothe . (198@). emphasized the

'They also deflned the task of the evaluator‘

for

[y

the

~»students and teachers but

‘The procedures of ethnography are not

as. clearcut as are, some other research.
approaches used for collectlng,gand
‘analyzing 1nformat1on. ~ Fieldwork is

sometimes "messy" in appearance because
methods may' have to be defined and.

changed in situ. "Fitting into the time

‘'schedules of other people, and being

dependent upon good relations with them

for "entry and ‘acceptance’, require.

patience on the part of: the researcher.

Willingness to listen, openness' to

frequent ghange,‘ab1l1ty to try various
methodological avenues, - and

‘interpersonal skills are & part of the

ethnographer's toolhox as they are. for.'

-.any researcher in the soc1a1 sciences.

.

- problems inherent in situational.interpretative studies.

as

_unCOVer1ng the relevancerand mean1ng whlch a program has

1nd1v1duals 1nvolved Th1s not only 1nvolves

68.

1nc1udes adm1nlstrators and-

-
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parents, ' Evaluators,‘by ask1ng questions, intérpreb'the.

common—sense meanlng the actors make of a program,,their

"perceptions, viewp01nts, the relevance of the program for'

them and whether it is appropriate to the;r‘school

-

situation. As a result any program has as many personal
"definitions and relevances as there-are teachers and '

students participating in it. Depending- on - the specific

situation, and . the :evaluation's_‘purpose, the methods of

3

,defining‘and collecting 1n£ormation w111 vary in order toh‘

‘uncover and describe the interpretations, cr1t1c1sms and
/

;standards of worth brought to‘the program by the actors

w1th1n 1t.

' George ‘PSathas (l9j3) suggested three itest%».fo{

ethnographic‘validity;

1. a); Are the findings falthful and cons1stent with the_

’mexperlences of thoSe who live in the situagion?

’b) Are the findings faithful representations

.descriptlons, accounts; or'interpretations of ‘what.

__'~4fthose who ordinarlly 11ve those act1v1t1es would

themselves recognize to ‘be true?

c). If second order constructs 'were trahslated into

first order COnstructs to which they refer, would

'fthe observer 'S report be recognized as a valid and_.

.faithful account of 'what the acitivity is really

like?'.

2. Armed7with 'only' the knowledge gained from reading .

the

~account. presented by the observer, ‘would

P

. A' 69 .



B} someone' else,lbe able to understand What he was"

',Seerng when confronted with ‘the actual 11fewor1d

reality of the events de5cr1bed?

'3....‘.Can the reader become -a player aéter hav1ng read

the rules? ) -
H A v )
Thé descriptions must make - sense to the actors and

thus, the validity is 1nher€ﬁb\ in the congruent

[

Tx

;meaningfulness ofythose 1nvolved' »v - - Ha

werner'-and "Rothe . (1988) cla551f1ed the methodology

used for collecting and analy21ng data in 51tuational -

Ainterpretative studies into three categories- pre4entry,_

entry and follow—up procedures. .

/,.

Pre entry concerns itself wnth the initial discu551onsf

with the organizatlon who desire the evaluation.4 Since
“thls type of .reseaﬁbh 1s conducted 1n.51tu, .croup
acceptance of.the researcher is. critical -and. entry must . be
'planned carefully.”" Clear descriptions of the research

‘techniques to be used must be prov1ded

Entry involves data collection‘ ' Thewexact methods”

followed depend on the purpose of the research and type of °

5data to be gathered The major problem to be overcome is

'to £it into the school routines with minimum disturbance.

&y
L4

There must be cont1nuous negotiation w1th the part1c1pants,

since. their private domains are being 1nvaded

\

Follow—up procedures 1nvolve the analy51s of the data,

~which includes preparation of- descriptions of the viewed .

:act1v1ties,"validation.]of'-these; descriptions ~and

O

[ 4
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m1n1mum.'

'also required “for best illustratxve results

preparation of the final_assesSment‘of significance to the
organization-involved.
In‘order to yalidate the data collected'when using
[

1nterv1ews, descript1ons are returned to those . 1nterv1ewed

and if d1sagreements occur, rev151ons made. The end result

should be a series of f1na1 descriptionsg wh1ch match as

closely as possible . both the researcher s and part1c1pant s

-

understand1ngs of them. : Whenever research 1nvolves a

record of student and teacher responses to a real 1n-school"
as1tuat1on, anonymity must be guaranteed to . protect the

identity of the indiviéuals inyolved. Therefore, in this

\

study all teachers, students, schools and communities have -

* ‘ e

-

been ‘given fictional namés.
Negotlatlon of entry and entry!itself posed someﬁhat

of a problem in this particular research study. The

teachers were asked to 1ntroduce a - new un1t of - study w1th

wh1ch they were not famlllar. : The1r “backgroundr in the

I : -

,subject ‘matter . was, at best, very limited. Fortunately,

the snow unit, fit into the theme of the Alberta Biology 29

i

A program, with 'its : ‘empha51s, ' On' ecologlcall

interrelationships. The un1t therefore promised to. be a

logical part of the course and would keep d1srupt1on td ‘a

a2 2

Slnce the act1v1t1e$"@

: must maké an appearanceﬁ% Below Ereez1ng temperatures are

the effective ‘time for the research, to t

ve the study of snowh snowz.

This limits

months of

71
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December, January and February, proying to have been a
: {
-significant problem in field trlals of the 1nvestigat1ons/

. In schools December is 1nterrupted by Chrlstmas holidays.

If the schoolxs)'invodvedhis (arg).on.a semester\system,

1B T N B . .

the ‘end of the first semester, including its final.

examination period, occUrs in’ the last half of Januaryr

v -

further reduc1ng the time available for the introduction of'

‘the unit; de51gned‘to occupy two consecutive weeks. The

-— <

'second semester, w1th its. new groups of students and the

often redistributed courses and teaching load of the

,flnstructors,‘ commences the first week of- February.

February is also~interrupted by’Teachers' Convention.

Careful negotiation of entry {nto the 5chool is 1ndeed

~ - ~ -

~

essential o o J

Location. of the Study

"‘The - study was rcarried out in a; County zlocated_~in

Central'Alberta'and adjacent.to a large urban centre. The

'county has<a'population of approximatelyYSGJGﬂalpersons, of =

:which'ﬁﬂ% liye'inhavsuburban‘envidonment'and the remainder

\

on acreages or farms.‘ Two of the senlor hlgh schools.;n

'Athe county were 1nyolved in the research ~ The. county'was

. selected because of 1ts prox1m1ty to the researcher and his

:familiarity w1th the system and many of its'_staff and

2

'?students.f

72



The Interview as a Research Technique-

Cicourel (1964) noted that students of social,research

recognize that'interviewing may elicit or stimulate a wide '

range of responses. . It was to be a major concern of this

researcher to obtain, by means of 1nterv1ews,<an 1n51ght'

into the personal meanings glven to the biology laboratory

.’

experience by the part1c1pants 1n the snow ecology un1t

The 1nterv1ew proceSs was . defined by Stewart and Cash

(1974) as that of dyadlc (face to face) communicatlon with

a predetermined and serious purpose deszgned to 1nterchange O

behav1our !ﬂsually involv1ng the asking and. answering ofv

questlons and not occurring 1n isolation.“ Gordon (1986)'

defined interv1ew1ng .as simply talklng to peo?ie in a’

P

vdcommun1catioq dyad.,‘ . s

Stewart and Cash (1974) suggested that a number/§ff'

factors affect both 1nterv1ewer and 1nterviewee behaviour.

Non verbal .act1ons such‘_as body ,movements and facxal'

“expressionS"may' influence” reSponses to .questions;‘ The

absence of 1nteé§uption during an'lnterview tend to'

increase both the number and length of responses by a11

i

partiesrd The lean1ng forward of the interv1ewer evokes_
more positive response.from the 1nterv1ewee¢ ZVerbaL
i-actions include open-ended questlons and responses uhlch'
permit -more interpretation and larger' responses(s

Interv1ews between 1nd1vidua1s stlmulate'la greateru~.

e
'

verbalization, than group 1nterv1ews. 1> In generalf the

1nterviewee response tends te be double the length of “the

/f' ) ' \

&
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questions = asked. ;:.Thé~ atmospherer_gf the interview_

; surroundings, such as room size, colour ‘and furnishings,

!

‘affects interview - results. Interpersonal' Qttraction' is

u.critical”in thefinterview'situation. Trustworthlness must

-

be - establlshed 51nce the ‘responses ‘may reveal lnformatlon'

’

thch some-author1ty'may.exam1ne. In-depth -responses. occur .

i

: only 1f a good 1nterpersonal relat1onsh1p is establ1shed

' The tape recorder is con51dered to be essent1a1 to the

1nterv1ew techn1que (Stewart and\Cash 1974) ‘It can record

all that- is sa1d and how 1t is sa1d The - 1nterviewer can

7

relax and concentrate on the quest1ons and ‘answers. The".

‘recorder m by also p1ck up ~extraneous.'n01ses and

<4

- conversations . or"may record nothlng. Stewart “and- Cash
\\stressed that note taklng ‘may interfere with ‘the

cOmmUnication .cllmate; for_ example; eytho—eYe- contact. -

The 1nterv1ewee may watch the notes be1ng taken and become

N

dlstracted from the Job at hand ‘ Note—taking also requlres'
h1gh speed' writlng. - The primary--purpoSe of the

-informatlon—gathering‘ interView is to -acquire accurate,

'dequi>e data 1n-the shortest poss1b1e .amount of t1me.

’valld mater1als are obtalned (Gordon 1980). Quest1ons can -
be arranged in a log1ca1 sequence to allow for th1s to'

'happen. 'The language used must be in terms of the group
\being 1nterv1ewed . Gordon (1980) Suggested that an
1nterv1ew gu1de be prepared to help dlrect ‘the 1nterv1ewerh

ftoward the objectives of the interv1ew. It_should provxde

\ . . . B . 3 .
. °

LN ) . A ' .B

.A warm up per1od 1s needed in an 1nterview' before'



'

an out11ne of - topics but not necessarlly the sequence.-

Freedom of movement W1th1n the 1nterv1ew 51tuatlon must be

ip0551b1e. Three eneral objectlves of the 1nterv1ew are
,_J’"g .

b

' ,notedf. T{é ‘questions must be de51gned_.to ‘get at

information,) thus relevance is a necessity. - validity and -

-

reliabilitj 'depend ‘on maintaining generally' goodr

interpersonal ‘relations with the respondents. "

Gordon 988)' noted that time may be an inhibiting

~ factor. For "example, as, the time approaches for the

\

respondent to attend to another activity, interest and.

.concentration'may be,lost.*'If information could threaten

Self-esteem, an‘ ego threat> occurs. Because there is a

'naturai fadlng of memory,. forgetting £an be ‘a factor;
'Respondents must be w1111ng to part1c1pate. The time and
place 'of: the _1nterv1ew may 1nf1uence reséonses and
willingnesstto.participate. The purpose of the interview
'fshocId‘ be clearly explalned “and anonymlty prov1ded

‘Descrlpt1ons -and explanatlons should be in terms the
respondents can understand .. i

Gordon (1985) also commented on'the-tape recording of

interViews. Notlng that the more. complex the 1nformat10n,

the less the 1nterv1ewer should rely on memory. Thls would.

alse apply to the rap1d §1ow of relevant 1nforma%10n. The
’more the exploratlon for unant1c1pated types of - responSes

-the more" the tape recbrder should be used. Thereﬁigpears
N )

tol be: very \i}ttle -apprehens1onp-on. the part of ‘the

AfinterViewees in> the presence of a.tape recorder. - If
L N : : o

- o *x\\¥ : ‘ - :
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N 4v . .
. prec1se statements are of 51gn1f1cance, the-'reco:der 1s

analuable. Gordon concluded w1th the statement that the.

- v -

interviewer can. devote attentlon _to. the questions ‘and

. -

answers and‘concentrate on obtalnlng optlonal 1pterpersona1'

N

vy -~

relations. The use of the mach%§e must be~exp1a1ned to the'

interviéwee, then kept.out of

part1c1pants and 1gnored once the interview commences.

C1coure1 (1964) stated that the 1nterview as used to .

" -~
¥

test spec1f1c hypotheses about substantxve matters "stralns'

conventional measurement because the measurement“technlgue

forces us- to assume '1dent1ca1L 1nterv1eWs with 1dent1cal“
questions and responses‘ ‘ 'He- also noted -that it is
"1mp0531b1e to ant1c1pate all p0551ble contlngenc1es much‘
' less expect‘the 1nterv1ewer to contend with them adequately.‘
‘on each occ351on clearly statlng that '1t 1s not poss1blei
1n the senSe of the c1a551cal experxment of’ explorlng the~

same condltlons to the same sample of subjects 1n 'id nt1ca1

fash1on w1th complete controls" However,'some controls_

‘ ex1st by-know1ng 1n part - what to expect and recordung what

- . K D]

actually happens.

'

Throughout the. 1nterv1ew the ptévious' polnts .were

&

taken into con51derat10n.‘ In order to concentrate on the

responses, to mod1fy or expand on«questlons as hecessary

he line of 'sight of. a11!'

76

and to appear concerned w1th the d15c0551ons at all t1mes,“,"'

no attempt was made to wr1te comments or’ notes of any Kind.

'-Although this meant that fac1a1 express1ons and shrugs,'

often 1nd1cative of- special meanln;\'were unrecorded itf'“

- - 5 ",‘ N ) . .'. ) ', ) T .
L/‘ T ¢ - : ' ’ b ’ ‘
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\ L e

- was felt that ajmore”relaxed'and.natural'conversation would

'result;' ICommon?sense“langnagel was‘ used- bhroughout the

N

"interviews. As A 'former"‘teaCher at -the school - the’

stddenﬁs ‘either " knew, me';by‘ sight 'or Wordeoﬁ-mouth. A

§

natural though 11m1ted rapport was already in'existence.

-

'The same was true for. the part1c1pat1ng teachers.\

e - . . . - .

Preaentry ' ‘ R A “_ﬂ ' Co o .

In order to obtaln suff1c1ent data on the1§eanlngs and

'values ascr1bed to the snow ecology unit in particular and.

laboratory act1v1t1es in .general, 1t was~hoped»to 'involve

at leastdtwo‘qulogy za'classes; .

Befdre contactlng any‘part1c1pants, it was necéSsary

fto develop the ba51c method of approach to be used dur1ng

the evaluatlon perlod so that potentlal teachers,

'principals and school boards would be aware'-of7'the

‘research.  ‘Data on. thevmeanings_given to laboratory

\

«‘act1v1t1es by both studehts"and teachers; nsing the

sdesigned snow ecology uanit as a .vehlcle, were to be

N

collected'by means of recorded interviews. Five students

‘from each class as well as the 'classroom teachers were to

-

be"interviehed}". The students would be selécted .by the

‘teachers based .on hav1ng completed—;the .unit and being
_w1111ng to partlcipate. Anonymity'Would be protected.” The

researcher would transcribe each"_lnteryiew, omftting‘
unnecessary repet1t10ns,, pauses;, etc.; and they responsesi

fwould then be descr1bed and interpreted. It was intended



to ‘return these first descriptions as soon as possible to
>

the interviewees to read and for ,rfeaction to the

interpretations.  If there,ﬁere ‘any disagreements, further
‘discussion and immediate reviéions would occur. Following

validation of the'interview interpretations, the data would

be incorporated into the research thesis.

Y ~

The students

1

would be interviewed in groups ‘and the teachers ‘on a

. one-to-one basis.

2

- Interview questions were developed as guidelines 1in

‘order to obtain information and reactions  to the snow
ecology;unit~speciéically and 1aboratdry»work in general.
Questions directed at the unit would often lead to a more
general discussion of the laborétory experiencé,‘not'only

in biology but the 6the: scienggs_as well., Thq‘use of

phrases such as "why", ™in what way", or "explain™ were

able to extend an apparently simple question so that it was

~able to probe inpo the possible deeper_meénings the

experience had for the individual. The 'questibns were
Ny N , _ . ‘ = _

organized into separate gfoups for teachers and students.

It must be noted, that the sequence of questions does not

indicate the sequence in w§\¢h they were asked. Since they

were to serve as a core fuor discussion, their order or

precise wording could not be ' predetermined. . In many

instances during the ac%aal -intirview, answers were

4

obtained without recourse_tovspecifichuéstions while .
discussing_some,Gf;::{item."Netvousness on’ the part of the:

ihtervie&sr, student or teacher .reaction to the questioning

7#
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- i e ' ’ ¢

and timevconstraints on -interview length weré;facters which

also influenced the questioning.

In order to aid in. the developmene oflquestions'for

¢

i

evaluation, discussions were held informall? with twelve

members of the staff of Alpha High School durlng the school

year 1980 81. The individuals represented the

.administration and most subject areas. They were asked to

consider the type of question they would want‘td be -asked
if a brog:am they werev‘teachihg/supervisingi was to be
evaluated by an educational authority in order to decide if

the course should. continue or be dropped from the

.curriculum. From these suggestions, plus reference to key

areas in the winter field activities themselves, a list of
basic, .open-ended questions was developedf for " the
interviews with the teachers involved in the study:

-~

1. Dédscribe your teaching background and experience in

the sciences. \
2. Describe student&?esponse to the snow unit.
~

3.. Were the objectives of the. sKow_ unit realistic,

worthwhile and‘attainable? ExplaiﬁL

4. Were the"matefials presented in a logical and"

. . a

understandable manner"> Explaln. o o

5. wOuld you suggest any changes or 1mprovements ‘to the

14 PR

unit? »Desqube. ;
6. How did y0u11ntroduce the unit to the class’ ' How

_closely d1d you. follow the teachlng gu1de11nes for

79



the unit?

7. Was the unit approprlate for Biology 202 Why or why

not’ . : ""; -

8. Did there_ appear to be Ffuture applications of the

e

concepts learned? Explaln.

9. Were the evaluat1on guldelines satlsfactory'>

Explain.\- How do you ‘usually evaluate laboratory

work? why?

18. Could the laboratory materlals have been taught as

clissroom mater1a1 rather than in a laboratory
situation?‘ Why or why not? (value of :laboratory

" work) ._.V |
11. What were your overall reactions to the snow unit?

Explain.

12. . Were the resource materials/equipment available.and

satisfactory? Why or why not? AN

s

The quest1ons de51gned ‘ﬁor_ the student interviews
attempted to bring out ‘their views or “attitudes ‘toward

science in' general, labbratory work in‘_SCienee and

reactions to the snow unit'as a laboratory,activity.;u

It was vhoped that 'analysis of 'their “answers would

provide 1n51ght 1nto the mean1ngs and values the laboratory'

(

:had for the. students and would thus aid 1n evaluat1ng notf

only the effectlveness and worth of the snow ecology un1t

e -
Aquestlons are - llsted below:)

“but the laboratory enterpt1se itself: (The core serles of
. . - i

e

8@ .-



‘Describe some of the laboratory activities.

. ecology unit,

-’ ) 81 .l .

s Vo

* What science coursés have. you taken in}high{schogl?'f

‘Did-any of your science courses have laboratory work?

’

‘Describe some of the activities'involved in. the snow

o

What is your opinion on the organization and sequence

of act1v1t1es in the unlt? Why?

7.

8.

9.
8.

11.

12.

13.

14,

.Do you feel you have galned anything of value ftom »
'hav1ng done . the Unlt?‘
_‘Have you d1scussed or used any of the mater1a1 from

" the unit out51de the tlassroom? Why?

'the usual . classroom setting jUSt as- well? Why or. why
Was the evaluatxon of your work by the teacher a fa1r4

_ How doryou’see laboratdry-work'
. . o - ' gt

:Did you experlence any problems w1th the equlpment' ,:. .-

used 1n “the activitles? Why?
What ‘was’ your reaction to the assignment and~
results/discussion sheets° Why? - - -

Was data gathering a problem? Why or: why not?

Do you have any comments, suggested changes? Why?

s

Il b

©

*. ’!. ° -
Could the concepts investlgated have been taught in ’

not? ge

', S . &

evaluatlon? Why? LT - T -ﬁ“

'eingieva}uated?'.why?

v “éééssapy,‘in a science B

>

‘ fihﬁormation be Leafnfd as

)

!

"any furthe@ commeng_,on the'unit;or

"1

"I. ; .
N o . '

LY

J‘ S R L U
R L P (RN O STRCEMY, ST R T VRS SR SRR | . . -



‘e

Hlih was to be taught by the researcher.

-laboratory activities in general?

If possfble, it was de01ded to 1nvolve'three classes
of Blology 20 students. Two classes Were to be selected
from Alpha ngh School and_ a 51ngle ckass from Beta H1gh

School - Alpha 'H1gh prov1ded a” number ofy Bioloygy 2@

~

82

sect1ons taught by dlfferent teachers. 'The class at Beta -

[ 4

_Slnce the researcher was a ﬂformer staff member at

.,

Alpha HLgh,. prelim1nary dlscu551ons w1th&vthe school

admlnlstrat;on and b1ology teachers were,no problem._

4

Formal contact ‘'was made 1n June 1981, When tentatlve
teachlng ass1gnments were avallable for the 1981- 82" schogl
year.» The aims of the research, the des1gn of_ the ecology
‘unit andrthe research method were dlscussed w1th t&o of the

Blology 28  teachers who had classes scheduled at . a time

that appeared convenlent for purposes of the study.\ ‘Both

'~teaChers were qu1te 1nterested in the research - problém and

A
1ndlcated that they were def1n1te1y w1111ng to partic1pate.

Contact was then made w1th the pr1nc1pa1 of the school,‘the

e

research explalned and the. teachers‘ names subm1tted for

I LU I~y

hls cons1deratfona,q,_ﬂe fully endorsed this .prel1m1nary\

L
w Yo

'subm1s51on and suggested that I Spproach the shcool'board

= "t
B FARN -
.,

for off1c1al approval in ghe falr. 7| e =5 .
During the summer of 1981 flnal adjustments were made

to, the snow ecology unit amd ..a tentative package of

‘mater1als assembled .A'potentialtproblem was duly noted

l'u\u"; r

\

~

- *
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concernlng the'time_available to~complete;the data- .

gather1ng. “«"-J : : R

83

“Rothe’ (1979-- pers. comin.u,19.81) ‘hag 1nd1cated ‘that the - -

b N

t1me re u1red to transcrlbe 1nterv1ews from tape recordlngs
%e

.

and’ wrlte up descrlptxve 1nterpretatlons took an. 1nord1nant

s

amountnof-tlme. To’ have-claSseS'run the unlt,at-the .Same

time would result in a loglstlc nlghtmare. quwas deched
1. .

~"that one class would do the un1t in December 1981 and a
"second group in February 1982 Interv1ew1ng_for the flrst
group\could be completed before.Christmas break with

'tranSCriptions’and intenpretations finished during the -

'holiday period. - This would allow for'valldatlon of these

descrlptions‘. in. January and “the completlon of the data

s Al

collectlon before the next. class would begin the unlt 45Theui

et

'fload would thus “be more equitably dlstrlbuted As“rlwas

scheduled to teach a section of Blology 20 the dec1s;on Qas"

‘made to also,;nvolve thls group in the:evaluation, "Not

only would \thé‘ population. size be increasedjubutr

'

'finterviewing.arrangements would beAeasily accommodated and

;.the opportunlty prov1ded to view the situation flrst hand

i

. and to record personal observatlons and reactlons. [t was

hoped that a group of flve students per class plus the two
classroom" teachers would be interviewed about 'thelr

reactlons to. the unit and the laboratory experlence.

In September 1981, the teachers ‘and.- pr1nc1pal were

3’» contacted agaln ﬂ:r conﬁlrmatlon of thelr part1c1patlon

~p' S P ~

'-They were‘all;looklng,ﬁorward to_the'experience and were
‘ T . ‘“\“ "C' : ; o )
. T .



personal letter: wh1ch outlined - the research a1ms, propo“

N T e

imost'supportive.= A tentatlve sChedule for 1ntroducing the

"unlt was - prepared based on the> teachers' f1na11zed

' - ' Ta .
- : e

1nstructlonal ass1gnments.' ,v”'b' T ,1 e

(/

In October the a851stant superlntendent was contacted

., e

?g}by phone to enqu1re as to the Board of Educatlon s

preferred method of approach in a research 51tuat1on.p'He

suggested that,"ln addltLom to the usual spec1a1 request

'forms subm1tted to the board by the Department of Secondary

Educat1on at the Un1vers1ty 'of Alberta, He * de51red a

> -

-

’

‘method of sthdy and the est1mated t1me l1ne. : FOllQWL_”‘

thls’\conversatlon the . letter was sent to _the” assistant

-

super1ntendent and at the same . tlme, formal school board

B Education; fThe> Board reacted Eavourably and in late

November granted perm1ss&on to’ proceed w1th the research

The board requested that the anonymxty of all schools and

persons be respected i

approval was‘ requested by the Department ‘of. Secondaryv-.

‘ The tegbhers wenelinformed that their~involvement,had‘

’ ] N . <t L - - . .
ﬁbeen' approved Beaause of the timej involved 'in
_1nterv1ew1ng,‘. transo¢1b1ng .and - valldat1ng A the

transcrlptlons by those 1nterv1ewed, 1t was dec1ded to run

s

"the un1t 1n on; of - the two classes 1n December 1981 and the

other shortly after the start of the second semester in

February 1982. ‘Because of her teach1ng a551gnment, Mrs.~

‘6} N

Jones' class was tOxtry the un1t before Chrlstmas, dur1ng

13 . 3

the second two weeks of December, and Mr.‘Smlth's dur1ng

~



4 . Lo ' . ,""

oW - _
- S 3t%i 85
< : e

o .’ the middlgj'of -Fébruafyr'

P

1mmediate1y following Teachers'

- o

AN f‘éﬂhvention.“ The . researcher s- own class “would alsofﬁﬂ~
b 0 ”'part1c1pate,'at the same t1me as, Mr. Smlth's. A ﬁg‘Q
nfa". SRR A copy of the'two student instruction booklets

'~ - v ’
.

1Append1x A) was- prov1ded to - both teachers in November for

. . - 5 » <
‘ifam111ar1zation.‘ Three Weeks pr1or to 1ntroduc1ng the unit . .
in their respect1ve classes, the teachers were glven the
. . E Y S . . pas .
_,mater1als llsted below- . ' d f o v

. : oy =
e ' 1. A llst of the conceptsdto be developed and a

ﬁ; suggested marking grld (Append1x B).

<

_2,ffA complete set of booklets for each student.

3.5[A supply of data recordlng sheets for each act1v1ty

.ﬁ

 (Rependix cy. . oS L o
47”A supply‘ of.,assiénment and; laboratory Qféport
, .(Késulé/dis‘cuss'ion) _sheets (A.Ppendi‘x o). wt - o
L. .. ‘ , ‘ = | ’_v'j
.JItems 5 and 4 were of sufftc1ent numbers to prov1de ‘g

" . !"
one complete set per student - Extra cop1es of ltems 2} 3,
and 4 ‘were prov1ded in case of ‘unexpected shortages.,_

The items were examined and discussed in det’11, and  ,

-

- 5&" ) Piad g )
the expected t1me-11ne for: the un;t was explalned R
‘&\t ’ ‘e i

.teach1ng strategles were“’suggested and p0551b1é problem
'ﬂareasn erplored.'f Questbons raised by the teachers were
-'answered; . 'The teachers'.were encohraged to follow _the

; 'gu1de11nes as closely as p0551b1e but to make mod1f1catlons

'o

. if absolutely requ1red . Weather cond1t10ns were percelvedd

i
i

4

as hav1ng the greatest 1mpact on the operation of the un1t.
. . - . e )



e , Both teachers appeared gulte enthu51ast1c and anx1ous toA
K T 4 :
‘,;?L . get started.- Personal and telephone contact was ma1nta1ned

s v,-.‘<

~in case"

.9 3 \\,

R A further*_lnstruct;on clar1f1catlons - were reguared or ¢

“ a “ R

A"uanrSeen d1ff1cult1es emerged IR S

P T . oL ' _ S . -

'

bDlscuss1ons were also held on the method of select1ng o
by R 2 S '( . g -
stddents for 1nterv1ew1ng after the un1t Was eomplete. -1t

v

was agreed that the teacher would select those students who

> . y‘\

. 'had completed all the act1v1tﬁes (not necessarlly all the'
@ .

3
hand- 1n ass1gnments§ and were w1ll1nggto part1c1pate in an

¥

PR

‘evaluat1on of the un1t. F1ve students was suggested as a ;
.,-'f. AR

deszrable group numberf;for-:lntervlews. - The, alms and-vd

» . «

organlzat1on BE tpe ‘teacherj ¢~1nterv1ews were' also’
RS /b‘. ) ’L
' rev1ewed The pr1nc1pal of the school was: kept 1nformed of

SRS SO S

he status of theoresearch and was also glven cop1es of all

the materlals to be usediin'the classroom. '

;7£; Because the claSses were not all to be taught the unlt

h,'\

-at the same t1me»‘of the schbol year there was a strSng

. - - -

‘poss1b111ty that the outs1de condltlons could greatly

dlffe;. ‘Slnce 1t was 1mposs1b1e for the researcher to be

'

. R ‘present durlng he tlme the students'from Alpha ngh d1d

T—

the fleld work that 1nformatlon had to come entlrely from “b_if

- :
v

'the student and teacher 1nterv1ews.g However, the~class-at,*

’

Beta..nghniwasf,being taught by the reseercher;'f. Th1s _?A

- . e

. ~provided.,a' unique opportunlty to follow “the dqy to-day

. " events in the snow un1t,' notlng persorial ‘student and
g o : B - ) o '\“‘-_, DR .
general class .reactions..’ IStUdents ‘were.galso to. be

a-



: : . ' e .
[,- o B S . i s~

‘interviewed. 'f while‘each“%lasSroom situafion would'be‘ini

some respects a specxalqsltuatlon, ‘the meanings glven to

v

'teachers partic1pat1ng should give a. more realist1c v1ew of

# »

'lthe1r experlences.:. oo ':_a AR J;

'/»‘,A L -» : R PR

fStudent and Teacher InterV1ewing - . L s”""

‘ means of taped group 1nterV1ews.-"

‘;of ‘the spow actlvities.f

Informatlon on the meanlngtand worth bf the laboratory'

4

'exper1ence was gathered from both teachers and students by

- -~

The students ‘for ' inte§v1ewing were selected by thefy'

- X

classroom teachers on the bas1s of haV1ng partlclpated in'

e

S

¥ . wo
\ R . ,

\the n1t and ‘a w1111ngness ;o»be ﬁnvolved in an evaluatldh

the snow ecology act1vit1es by the vanlety of students andf‘if

- i R Lo ' A ———

U of Alberta and that they were among a 11m1ted number of..

T,

\!

'-classes ‘who had done or would ‘be - doing these act1v1t1esr

[

.‘7was felt that those 1nvolved could per1de very 1mportant.

\

z

7'comments would have,'a direct 1nfluence on’ the further

'_transcrlptlon, '1nterpretatlon and val1dation technlques

w_ . - . & - - '.,"‘O
were . explalned and part1c1pant anonymlty guaranteed Th1s

A'a,

‘latter pomnt -wa's recelved w1th some obvious rel;ef by the

- [ '

3

-y

‘just»completed had been recently de51gned at the Uhﬁvers1tyy‘

They were told an evaluat1on of the unlt was de51red and 1t7‘

'feedback aswto 1ts worth ' As.partic1pants, thelr honesté\

Aﬁbpinlons were . des1red both pos1t1ve and negat1ve..—These”-‘

?development of thls unrt of 1aboratory work The 1nterv1ew 3

A ST r:-g

T



o students e Ty . C - . S : : i
. ": R ] (V\;' . ‘ - A 2 - LN . - . ; K . . . . . . ’/
L ST A 51m11ar procedure was followed w1th the rbeacherstﬁ//*
» S, B
- - \except that they(were aware the deslgn of ‘the unit was . thé\,’
. . e
s researcher s. Because of the sequence of classes d01ng the /
S . Ho . 3 e r"'
.'unit; “each teacher was 1nterviewed indiv1dually._ . The

(

researcher [ fam111ar1ty w1th both teachers reduced ten51on” ,

o~

-durlng the 1nterviews, scheduled—ﬁor the completion of the"'»

T Y L T

[N
1,

LT - . 'l'<'-e’ . . .‘,. . : : ) , e B

. ' Interpretation ProtoCol ~'>_ ;- . $\;#"h:“

- ™.

R . An 1nd1vidua1 transcripﬁ was preparedefor each person_"
s LI . i
-xs_Q interv1ewed ‘ Rather than a word for word transcr1pt thef

nd1v1dual's comments were gathered ‘in a serles of shortl

s

paragraphs based on the 1nterv1ew quest1on(s) asked

Condensatlon of the1r lremarks ‘e11m1nated unnecessary‘

-phrases such as eh’ and "ah‘i pauses and other extﬁbneous o
A _ ;g.’ utterantes.« Wheh one. student verbally agreed ‘with ‘the

.gcomments of anothe_/”the phrase . agreed w1th...f' was
'uinserted' Where p0551ble exact phrases or sentences used
by both students and teachers were left‘intact, includlng
, . " :

- ' qgrammatlcal errors, An order to preserVe the 'flavour »of

the.‘Conversation; \;;ITBWTng\-each set oﬁ comments the A‘ :

4 ‘r

¢ researcher interpreted them 1n terms of speciflc values to
the §tudent.' These were’ preflxed w1th an. asterlsk in order_“

to . separate them from the_\students /teacherstj personal
\. . i . s 2 B “; .t . R . ‘ ‘. . . f"( A oL S o - - !
N . comments.,-_ L S ,
, , i Ty < . ) L ’ ) . s L . . )
. Anrexcerpt from a. fully transcribed interview appears ,
B o .- ot _

N . . . . s



asiAppendlx E. Examples of the researcher s 1nterpreta—

tlons of student mean1ngs are found in Appendlx F.

The interv1ew desdript1ons and the 1nterpretatlons of..

these ~de$cr1ptlons -were presented, to _the: students and .

[N

,teachers 1nvolved w1thin six weeks of the f1na1 1nterv1ew.

l
<l
4

‘ dfsplaced with theiswitch ofiJonesf class ‘from a December

" -start to January, as helf‘as-School .closures “due to .the

,weather;j Thls meant tha%‘lnter%;ews, transcrxptlons andﬂ

<

'verif1cat1ons for the ﬂ1rst group now superlmpoSed upon ‘the

introduct1on of the un1t 1nto the rema1n1ng t&o classes{

~

,ThlS was a. longer delay than ant1c1pated but was necessary

T due_;o athree ‘factors. ' The;lschedul \f events had' beenﬁ

" 89

The reSearcher had only evenlngs ang weekends to: trqpsc&abe"‘r

[N

,and 1nterpret the 1nterv1ews and durlng thls t1me had

B naturarly to, attend to certain fam1ly commltments.- The ‘sum

total of the 1nterv1ews, 1ncludLng the spec1a1 series wlth

' the ﬁlur students 1n Beta School resulted in the productloni

of thlrty transcrlpts. Together'they produced over,*ih

f1ve hundred pages of transcr1pt ‘ahd . 1nterpretat10ns._fThé
.tlme 1nVOlved 1n the preparat;on' of this mass of data7.

>~exceeded 25@ hours.; The loglstyc nlghtmare descrlbed by<¢'

'Rothe (1979) had been recreated Nevertheless, the

1n—school s1tuat10n was a real 51tuat1on, one wh1ch the~

.

’-classroom teacher must 11ve w1th on: a day-to day’ bas1s.-'

‘Thereﬁore, gélays in 1mp1ement1ng the flrst un1t may well_

s

have resulted “in a more - rel1able test of the . worth of the-

g

Asnow un1t 1tself ~"" '. o Lf v
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Following-the‘trascrlpt1on ‘and interpretation~of

Astudent and teacter statements, arrangements were made to -

meet W1th them as 1nd1v1duals or 1n small or larger groups

s

: to descrlbe the methods of transcr1b1ng and 1nterpretat1on,'

'to allow them to view and d1scuss these descr1pt1ons and to

Tglve them the- opportun1ty to revise an 1nterpretatlon where
‘necessary._ There were no problems in arranglng .times for
.members of my | ‘own class.. In the ‘case .of Alpha School the.
fpr1nc1pa1 arranged for'the use of the small conference room -
~and the release of the students from class when necessary.4

The ver1f1cat10n se551ons took approx;mately one half'f'

AN . =

hour’ each 'and,' follow1ng any rev151ons, ended thh' a’

reiteratlon on the use of the materlal Many of the
' A

-
+

'..Students 1nd1cated that they would 11ke to be . 1nformed of
) the eventual results of the evaluatlon and tth was agreed

to. Few changes were made. The:students, even: w1th a six

week delay 1n some. cases, statedethat they-remembered'what

*they stated and the descrlptlons ‘were qu1te accurate. A

~

‘Vnumber af chuckles arose when read1ng some hof~ thew“’
“.‘1nterpretat1ons. . When asked to expla1n, they ment1oned
'thqt they had been unable to f1nd the prec1se words for an;"
'explanat1on and that tﬁe 1nterpretatron had been qu1te
‘accurate; ”: Typlcal -of .the_5Changes made'-was -the}

1nterpretatlon of student W's remark concern1ng the value_'

Kl

pof laboratory act1v1t1es in sc1ence courses.

W. . 'y Chemlstry labs were fun because you Can
: watch thlhgs explode ‘and, everythlng.

1

28

N~
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\
.

I assumed that w was being facetlous. nNevertheleser

_1nterpreted his comments as follows

* o Chemlstry labs were more of a game than
B ‘ a learnlng experlence. _ -
. ,c. . ’. . . + v - .
w was qulte‘ upset“ that» I had’ taken.'his comment

-

11tera11y and stated that .the labs were def1n1te1y a

- Ty
1earn1ng exper1enceh not a game and was pleased to 'See I

-

was prepared to modlfy my - 1nterpretatlons accord1ngly.

The 1nterpret1ve descript1ons were thus lver1f1ed by

/

the part1c1pants addifan ‘be’ con51dered as descr1ptlons of_“

C

'tLe meanlngs~the teachers and students have of the _Snow

’9~

‘eco ogy un1t and of the laboratory exper1ence in general

terms.; . S c e

e
PN

Bntgy to Cla

Sl, Algha High School - ;‘ o,

-ﬁthe'weekno }cember 1, and no . later than December 7, 1981

:-f Mrs, Jones was to begln the unit - durlng_

4

thCh would allow complet1on of the two week unit before'

the- Chrlstmas break. Weather >cond1tionsy forced post—;

fponment. December set records for warm weather and no snowg

was present on the ground. Mrs. Jones was qu1te agreeable.

ES

to chang1ng the date of 1nstructlon to the ‘week of January

Al

"3, 1982 even though it would 1nterfere w1th planned work in

genetlcs and poss1bly 11m1t rev1ew t1me pr1or to the f1na17

exam perlod whlch was to commence on January 26, 1982, o

Dur1ng the f1na1 days of the Chr1stmas hol1day the~

\ltemperature dropped 1nto the —30 range and by January 4th

91

Ty .
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.

the first day back to school, there was a snow cover of

Iabout 5 cm. ; L C - o ’ '-\

8,

uAlthough the . snow.‘depth 'wasq less than. ideal for ..

“to proceed'w;th the unit but was forqed to cut back on the

Ay

:recommended 4t1me allotment by ZG%. ~ she also dec1aed to

make the un1t the bas1s for the student prOJect sectlon of

the - Blology 20 program and u5ed the mark1ng grld and bu11t-_'

r1n a581gnments for th1s purpose. The weather was bitterly

); cold dur1ng the outdoorf work (approx1mately —3G°C) ‘and -

11tt1e snow was. avallable until the f1na1 outdoor act1v1ty

when snow accumulatlon reached about 26 cm. S1nce there

,were now t1me 11m1tatlons, little d1scuss1on of the, data

-represent a 51gn1f1cant percentage of the1r final marks, a-

. was carrled on 1n class and some students were unable to

. complete a11 the act1v1tes. NOW'that the un1t was golng to

!

T number of the students used their own time before class to
complete - the inftial .outdoor work for 'their‘ last
'“data-collecting. 1nvestlgat1on, then completedA it during

regular class tlme.

The weather cond1t1ons had been less than ideal, to

-.say the least. As a result the school system had been

' closed for two of the last four day§ due to ‘the intense

Jcoldu Even though some of the 1ntent and sequence of the

'unlt had,,of nece551ty, been modlfled, .the researcher felt
that' suff1c1ent work had been accompllshed by both “the

1teacher and-students,that 1nterv;ew1ng should proceed as.

\ optimalﬂd ta(collection’bY;the\students} Mrs. Jones. agreed

-

92 -
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R

'planned. . .o

The ‘time sh1ft in running the un%t now . had compllcated

" the 1nterv1ew1ng schedule. Slnce the flnal exams were to

q

be wrltten only two class periods followlng the\completlonf

of‘the unit, all fntervlewing'had to be postponed unt11

eariy in the second Semester. Mrs. Jones had selected

4 /

elght students who had completed all p0551b1e aspects gf.

1

the un1t and were w1111ng “to part1c1pate in ‘the evaluatlon'

,1nterv1ew\ A meet1ng was held at. noon hour on February 5.,

11982 at wh1ch seven of the eight students were'vin

93

attendance. The elghth student had left .the scbool at- thefth

'evaluatlon and agreed to a schedule in whlch they would be .

<

'mlnutes. " Because of 111ness among the students,,‘the -

-1nterv1ews were held in. the classroom/laboratory of Mrs._

'Biology 2G.course.. The surroundlngs were thus familiar “to

end of the f1rst semester. The purpose of the evaluatlon

was explalned, the value of thelr contrlbutlon emphp51zed

1nterv1ewed 1n groups of four and three respect;vely.f The

interviews were to'be‘held at noon—hour, on the students'

own time, so that they would: not have to 1leave regular‘“

-

classeg at thlS p01nt in the new semester. The noon'hour'r

restrlcted the time for an interV1ew to approk1mately 457

1nterv1ew groups eventually con51sted of three students.

one student .and three students held on" February 8th

February 1ﬂth 'and Feb%uary 17th respectlvely. ' The

Jones,‘the same room in whlch the students had taken the

A

'f;and thelr anonym1ty stressed. All'were'lnterested in théf
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. . e
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“each student. .Except . for the. one-to—one interview, the

,interbiewer and 'thé“ respondentS"sat around a small elab

bench' » The' tape recorder was, placed to one 51de of - the7

94

"table for - m1n1mum v151b11nty. My famillarlty WIth the

o

school the room - and some of the students allowed for some

'prellmlnary cqhversatlon prlor to thefjﬂctual interv1!k
' &

-,vAga1n, the purpose of the evaluatlon,'the p#esence of ‘the

~

’ recorder and the anonymlty of the respondents was stressed

” .

Except for extraneous nolses from the,corrldors and

1nterm1ttent public address system announcementS- the

1nterv1ews proceeded~w1thout 1nc1dent and withln the tlme_;

~ — \

»availabie.e The students 1nd1cated that they looked forward-

to seelng the transcr1pts of the 1nterv1ew and hoped their'

contrlbutlons_had been ofvvalue. v

The teacher_donsfderedfthat the class. had been one of

her more academic groups. Of the - Seven Stdden%s

4

inteviewed, except in one ‘instance, final marks in ;the"

courséiwere'aﬂ%‘or over.‘ Th%re‘is little‘doubt.thatnthe

0 - ‘:.

group represented a better than average ach1evment 1n thee p

student population.
A

Mrs. Jones was‘intérviewed’on January 28; 1982. The

session was held aﬁter schoolvln the teacher's classroom.E*

.

»Two or three” 1nterr:Ft1ons occurred but d1d not affect théc‘

contlnulty of the scu551on. Durlng one pause due to a.

laboratory techn1c1an mov1ng some equipment in the - room,

—

Mrs. Jones remembered some- comments whlch had not been

brought up.  These were ‘then 1ncorporated :1nto ;the»

.

[+
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' interView‘at a'later point.\ It appears that a break in ang

“ +

interv1ew may be an effect1ve technlque as 1t allows for_d~

S oy

'reflect1on at, a less ’stressful moment - Hav1ng ]ustf‘“

‘.'completed the un1t, Mrs. Jones ea51ly remembered many sma&ﬂ‘[

points that, over. a longer 1nterval between event and]

1nterview, may have been for Qtten.~ " ' ,5 ‘p"

£

4 - -

Entry,to Class 2L Alpha Haqh School . _»“.( - .: kf;

The class taught by Mr. \Sm1th began the unit" asf'

planneda/n February 23, 1982 and ran it for,&he requlred

- o ‘- L S

-two consecutlve,weekst The claSses were of edghtx m1nutes“

- e

duratlon and were heldr every second day. . Prellmanary

, 1nformatlon was g1ven and the f1rst booklet handed outj:

R e

durlng the last few*mlnutes of “the class prlor to the flrst

- -~ . Y

day of the unit so that the students would come to class;

~ o

prepared to proceed w1th the f1rst act1v1ty. The weather‘ -

v,

was snowy and the dayt1me Eemperatures well below normal”

“Nfor, that time -of h- year.,’ Ther snow cover,“ already;

-». ~

“

ll suff1c1ent for the stud1es, lncreased dur1ng the two we§k8~

K < ")n

from about 30 cm to SG cm depth The daytlme temperature,

- - s

“,except for the f1nal outdoor actlvxty, was appﬂoxamately

‘—25 c.- On the frnal day the temperature‘reached -12 Cu_

Steady breezes ‘resulted i’ a ‘severe wind ch111‘ " The

o—

general*condltlons were actually 1deal for obta1n1ng clear f;fy‘

data but def1n1tely uncomfortable-for thé students. :

9 re’

,”-*' The teacher reported that all the acth1t1es had been

completed over \the allotted "twoilweeksv w1th 11tt1e

. - DR . .

e el e o . >
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' . ‘.

. difficulty - although final ‘assignments were still be1ng
submitted,to'him‘during the‘following week As a result he
'requested 'a short delay prlor to any 1nterv1ew1ng.

“Four students were selected by the teacher to

4

e participate‘ﬁn'the'1nterv1ew session. Unlike the Jones'

:.class 51tuat1on, arrangements could be made to conduct them

T ! o

) dur1ng the - school day at'a time when I was scheduled for a

RPN released from class dur1ng the1r flnal period Of the day

e ' but requested that the t1me be 11m1ted to a f1fty minute

R

A - block -+ He also was able to- reserve a. small conference room

N . ’ . o " R .
" '_"'for wy USé. S0 . _— , S e - p '

. : ’

i
- \

fekplained anonym1ty guaranteed and the value of’ thelrﬁ'

’ S

L be given.'af chance'»to 'valldate thelr comments ~and my
o . . RENEE e

7jnterprétations:ofzthem._ We Sat around a table'and the
5o B . °

¢

was explalned to the studegﬁs. ‘The use of the recorder was_

- .“jrecorder“ywasﬁ blaced ftb ‘one’ 51de. - The group‘ appeared_

\

Jspare perlod The pr1nc1pa1 arranged to have -the students .
Lo The 1nterv1ews were held on- March 23,. 1982."_hThe ‘-
-1ntent1on of the study and my pos1tlon w1th respect to 1t'{

contr1but1on stressed They were pleased that they were to

:__'-bj‘ relaxed and eager to begln._ The 1nterv1ew took longer than -

»the allotted f1fty m1nutes and theéstudents were agreeableg'

-
’

TN

qf when the tapes were played 1ater for transcr1b1ng only the

- - :fintroductory comments, about one m1nute in length had been

-

‘ ‘recorded.,'/ e B “:.' L ;

SRR »to e tend the conversatlon for an extra few mlnutes even:

though 1t meant rema1n1ng after' school ' Unfortunately, '

v_'96
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’ Aga1n I approached the school in order to re- 1nterv1ew

. . s

the students.( The pr1nc1pa1, ‘feacher and ‘'stulents were
| more than W1111ng to" do it 'once again. ‘ One student,
‘“however, was out of the country and had to be - om1tted from

the spudy.ﬁ The second:1nterview was held on April 7, 1982,

hai'd
r

the Easter vacatlon hav'ng occurred in the interval The

imnterv1ew ran’ smoothly and the students seemed to»respond

'to the questxons in a ve1n similar to the first se551on s.Jr

a

S1nce the intent of»the interview ‘was not the recall of

Specific,detail but 1mpress1ons and meaning of the unlt;

- the. delay did not appear to ‘be-a problem.'
The 1nterv1ew w1th teacher Sm1th was delayed because a

- -~

l';tlme conven1ent to both Smith and myself was d1ff1cu1t to,

. P
N !

‘arrange.‘ It was'f1nally held in May, some exght_yeeks

after the event*had taken place. émith was coopera;ave iR

; a11 respects although some details of the unit. appeared to ' .

' have beén forgotten., Quest1ons were often modifled to dig

'out the forgotten materLal and to obtaln fiote generallzed'

,*commehts on both the unit andvother laboratory exerciSes.

N

N

Ent;x to Class 3 @eta ngh School - ,

\

Pr1or to commenc1ng the un1t I had not1ced that tH

' tf time table of four of the students 1nd1cated spare per1ods'

y -

wh1ch co1nc1ded wlth my free " t1me. Th1s suggested the'

-

p0351b111ty of a ser1es of on901ng 1nterv1ews whlch could

,

‘occur® after,eachpoutdoor act1v1ty, as well as after the

-completlon of the-unlt. All were’ members of dlfferent lab-v

-

= c t . i N T



/”groups. These student@ were approached and the evaluation

set -up was explalned to them in the_usual manner. All
four, two glrls and  two boys, .were quite willing to

participate. - By matchlng their spares w1th mny . free time

two groups of two students each were scheduled. Because of

a t1metable sw1tch by one studept, the second group was

‘unable’ to’ have the1r first interview session until after.

-the second out51de act1v1ty. IntervieWs were held in their
(‘\,

blology classroom, vacant at that time.
I, had 1n1t1a11y expected to go with a 51ngle group of

four or: f1ve students for interviewing follow1ng the un1t,

e ‘as arranged in the-other test clas;EsJ This concept was

‘'maintained. Four more students, two boys and two girls,

-

representing other lab groups where possible, were asked to
participate. They readi}y agreed. The group interview was

held in-a small conference room on March 25, 1982. ° The

standard explanations were given to them and the interviews

‘proceeded without interruption. All interviewed students

Y

- were anxious to see the transcripts 4d4nd my first

’

interpretations, - oo

98



plus various aspects of laboratory work in general were

.

- . ~

-

. CHAPTER 6

INTERVIEW DESCRIPTIONS AND fNEERgRETATIONS
L , - . J . ,

«
v . A

."‘ . . .
Introduction

’

The heanings given to laberatory éxperiences;by both -

N R . 'l_',. .' . . ’ . o’ . B
students and teachers is‘'the main concern of this, study.

The‘vghicleJused»to_ihitiaté refiéction on the worth of
these activities was the'tqseardher—gesigned winter ecology

7 Y

Qnit.? Through: the serieé‘of inte:views_witﬁ_thé students

N .- . ar ., e -
and teachers involved, the overall impact of the snow unit

-

; ¥ : ¢ . . L L
examined and discussed. In order to facilitate interwview
interpretétions the sequence in which the classes attempteH”

the’ snow ecology unit suggested a division éloné- c1ass”

lines.. The "data from .the three participating classes |

N \

therefore appears under separate headings. .Since. teachers ..

'ahd students view the same event, from quite diffeneht-_

perspectives, "~‘their interview interpretations have been

kept separate. Rist .(1982) 'suggested that thematic

analysis, the clustering and'prgsentationvof haferial by

key themes fdund*by,examinatioé of the material collected
‘ ' 2 / _ ' 5
can be an effective method of organizing que}itative data.

An examinatibn of the interview interpretat;SQi\indigated'

" that they -could ‘Qest be _analeed unaer, the ‘followihg

-sub—heddid@s: Background in High Schaol Science;

) . ) / .
Laboratory Organization, Instructions and Procedures;

. c 99
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~

, : . RPN ‘ : . ,
. ‘ s o
?Activities, .Assi(c}ﬂments and Laboratory Evaluatlon,' T-h»e ‘

.

xteachers.

.

Laboratory as a- Learnlng Experience. .Teacher 1nterv1ews

- - v "

were s1m1far1y organized under the follow1ng sub head1ngs~"

“J

Attitudes Toward Science Teachlng, taboratory 0rgan1zat1on,

>
v, K3

Instruction and Procedures; Act1v1t1es,_ A551gpments "and'
*L33‘§§é§§y Evaluat1on- -The Laborahory_as Ja'iearninga
mExperlence. A summary conclﬁdesl_each‘ grbup of

51nterpretat1ons. Since my own clas%@had part1c1pated

% : -

‘the ‘Snow activ1t1es a .sect1on devoted to’,my-'personal

observations and feelings replaced the teachér ‘interview-of

. .
“ . . . R

~that spéc1f1c sect1on. . e T

'
t

Throughout the d15¢u551on the meanlngs of both student

\ 4 V

.ear11er in Chapter'3; The class1f1catlon of" ke%«responses

(‘k.
1nto one of these categor1es is a means lof 1ndlcat1hg

differences in the meam1ngs suggested by the Students and

A

r - - . w5
| C .

a

Responses in the #a551ve Area of Being 1nd1cate tgat

:’an 1nd1y1dua1 1s typlc lly bored with a s1tuat10n and fa1ls

A

7

vwineed for external e#pectations is also character1st1c of

thls area. . Responges 1ndlcat1ng the Immedlate Area of

s 1

~

'and. teachers ‘are also interpreted ‘in terms . of the ,four

\3\'

Belng suggest. that the laboratory is of value only because'

it ellmlnates boredom by. belng a new instant of~ pleasure.

& -
-In the Respon51ble Area of Belng, closer to the center of

ES /-

the inner be1ng pf a person, the respondent would 1nd1cate--

A
s

2

‘to recognlze that he js the creator of his iown values. The '

/

;regidns of being“developed by Rothe (1979) and descr1bed R



T ST e e
- T ) ' - B ‘ - .
that a- personal dec151on 1s part of the experience and that '

others are affected by hls/her ch01ce. A person yho bases 4,
"ch01ce _on' antu1t1ve and-.sp1r1tua1 'grounds, ‘and~ peresﬁ‘«er

qual1t1es .such ,aS"social j st1ce and harmony w1th hls o

.'\ '

fellow man,',is 'responding. in ‘the Transcendent Area f

Beinq. Th1s analys1s of values 1s thus 1tself of value to

¢ -

the evaluator as part of a dec151on—mak1ng process. v
To preserve the anonymlty of the partlc1pants, eachmlp

ot

,fstudent has been a551gned a letter code'(Bf,_, D) yhlle'

teachers have been guven f1ct1t1ous names. i

'> - fhe;.classes -participating have: been designated; as, ',
<\4? .vClass" ;o CLassﬂ'Za and Class 3. . Class »l, 1ncludes/ the -
‘ ~students and teacher at Alpha ngh School who completed the g“ S

’ - R \ ~

snow ecology unlt dur1ng January, 1982. Class 2 cons1sts:

) ftof~ the”.studenb _ and teacher' at Alpha ‘High' Schdol who o

G

: completed the un1t durlng Februaryf 1982 : Class 3 1nvolVes‘ -

the ,researcher s 'students who completed the un1t durlng

N

February and March L982 _fi?~’_'l; : . -:\ e =
When quotat1ons are. used, ‘they are kn]thevabbrevlated~;

form descr1bed in Chapter S._‘i-f";

‘Descriptions’ of Student'MeaningsLiClass:l

Bacquound in H1gh School Sc1ence o ;:,;..:_

Seven students, deS1gnated B, 'C; I) E,YF G and w

\

., were 1nterv1ewed1 A-In order to get the students talklng

and to develop ‘a relaxed atmosphere, they were 51mply asked

i ' R - -, et

1



-

to name any sc1ence courses they had taken in’ senLor hlghj

182

‘school All ‘thHe students had completed Blology lﬂ ~and- had L

‘S

just completed the Blology 2@ program. Students D'and E

" had also taken Phys1cs and D, -E, F and G had completed atlbf
| least Chemistry lﬂ When asked to’ descrlbe laboratory work

”:they had performed in the1r sc1ence courses students D,“F‘

, -

d1ssect1ons.;,Theylwere then asked-to descrlbe some’ of the

’

snow act1v1t1es 1n wh1ch they had been 1nvolved Spec1frc

act1v1t1es were noted, .Thesev\rncluded constructlnd

. . . 4
- . : 4 '

}equlpment. such' as'-the weigh; scale pans, bu1ld1ng ‘a

. ~- and Qutside ‘of ,it,f exam1n1ng _snow' strata, ,aging. snow

\ -

: crystals,'and record1ng snow temperatures, densities and

snew depth ‘”'f‘ S .

/

Laboratory Orqanlzatlon, Instructlons and Procedures

]

The ;students 1nd1cated that \the materlals '1n theip

materials :into two booklets reduced 'p0551ble .confus1on.

Clear understandable 1nstructmons are con51dered a Ba51c

T \requlrement for— laboratory act1v1t1es. Thls 1nd1cates

v

N \

R c0ns1dered that the a551gnments were_easy to do becauseﬁ'

of the apparent log1cal order 'of _steps - and crar1ty -of

1nstruct1ons'ﬁin present1ng data “and any-. necessary_

- N L . N
.- . N . . , L , . - - ~ ot
~
‘ w -

.and G mentloned act1v1t1es v1nvolv1ng the m1croscope and[

quin-zhee Ksnow_shelter) and record1ng temperatures 1n51de_

1nstruct1on booklets appeared 'well organmzed and- in_,a'

'log;cal‘sequence.n w thought the d1v131on of the student

meanlngs 1n both the Pass1ve and Immed1ate ‘Areas of - Belng.__.

N



' 1@3,'-
. mathematical'- 'calCulationsﬂ, ‘ -,‘ These laboratorY

characterlst1cs are. valued by the student and have mean1ngs

‘1n the Immed1ate -Area of Be1ng.~. R , e

'

The homemade equlpment appeared to funct1on adequately

although ‘the‘ lack  of. snow. 11m1ted the ,number of
measurements made., A‘small~problem was noted: - ' Lo f’

3

E "The owly preblem encountered with the R
student made equ1pment was with the -
_ balance pan. It was so light that. the: -
,‘w1nd caught it~ and made - readlng the
© -spring. balance a bit of a..problem. -
~ - Using the ‘Show sampler as a balance pan
. (heavier) might be one. way of reducing
the problem}/

. “ B 7
y -

Malfunct1on1ng equ1pment can lead to some frustratlon and o

-
.

wposs1b1e laCK. of . 1nterest in’ proceedlng w1th an ;

flnvestigatlon,;result1ng 1n mean1ng for the student }n theé -

Pass1ve Area of Be1ng._ . However, . ‘the fact that E. was.

'_concerned enough to. suggest a solution which mlght benef1t

others 1nd1cates meanlngs 1nnthe Respon51b1e Area oﬁ Belng.

The students all ment1oned the lack of: snow as a

-

problem for recordlng téhperatures at the suggested depths,

hobserv1ng strata and hav1ng suff1c1ent t1me for bu1lding

-

the qu1n zhees.' ‘The actual observatxons made posed no BAe
d1ff1cu1ty. HoweVer, C vas concerned that not all’ the~
. requ1red measurements could be made and would prefer to .

v

follow all the p0551b1e steps aven though modrfications~

7 to . the lab may be due . to a. real-life situation; . This.

, ‘ .
indlcates mean1ngs in the Passive Area of Being. = g

4

W noted that thewlthermometersl»were not calibrated

>

1)
S—— ’ .
»



104
-beyond —1@ C and that he estlmated lower temperatures by

":assum1ng that the callbrat1ons would .have remalned
conStant;f' This indicated a,rdesrre “on the. part of "the
,student to take some"initiative"in determining a morea

accurate readlng whlch he could sharelw1th his fellow group-;7

members, a meanlng w1th1n the Respons1ble Area of " Be1ng.-

’

The top1c of predlctlng results before collect1ng the

. data‘ was raised.. 'Students D, E and G- noted that he1r_

predictions were 51m11ar t ..the_ actual temperaturesA

» s
reconded in the snow but that it was warmer than expected‘
E and G expected warmer temperatures-
W The set of temperatufes vbeneath the -
- . sSnow ‘were surprlslng. It was very.cold :.
g out . (about —4g "C) It was very warm-
only about -7°C to ~-8°¢ at the bottom
- of the.snow. It was-much warmer than
expected. .- - : .

N

Predlctlng results appears to 1ncreaSe:interest‘and allows

for compar1sons. Meanlngs are in the Immediate Area . of

Being. Lo . , .
The . students were bothered to some degree by the

prevailiné climatic.xcondftions. "W illustrates. thise
' o oo A . o : "
concern: o o ‘ -
’. . .
W . - One of the main_activites was. gett1ng a
: cold. It was around -48°C outside dnd Lo

windy. It was warmer -on the day the
sSnow shelters were built. .

~

' The other students also»referred to- the cold” Theéy noted

that it was a problem mainly on the flrst day out. ThlS

-'suggests mean1ngs in,the Pass1ye Area of Bglng,f Interest -



-

'-appeared to overcome res1stance to the weather indicating

1"mean1ng in the Immed1ate Area of Belng.

'_ The students concurred that. the time avallable for thef‘

1

.‘un1t was’ 1nsuﬁf1c1ent~due to the delay in. commenc1ng the

program. If they had followed the expected tlme line there
would have-been no problem in complet1ng the unit, - Some‘OE
the Students actually ' gave up free time in order to

complete activities. Thls is illustratedlby C's comments

on the qu1n zgee construction-

1

C Snow shelter constructlon involved
‘ - piling. up the snow into a 6 foot by 12
- foot Ppile. It was allowed to set over
% a half hour time priod. A héle was dug -
into it and. the, centre was ‘hollowed out, -
so you could sit in it. The shelter
was worked on before class in order to
complete the piling stage before .doing
the - 1nVest1gatlons whlch were -done in
class: time. _ 0.

-,

c exhibits suff1c1ent‘interéSt 1n the act1v1ty to g1ve up

personal time to assure completlon of the exercise. This

[y

'suggests;meanings fn the Immediate Area of Being.\ ﬁowever,-

the teacher had 1nd1cated that a. h1gh mark value ‘was

attached to the complet1on of the un1t. Since the students

had 1nd1catedva des1re to attaln h1gh grades, the grades-

)

rathér than 1ntetest in the act1v1ty may have been the‘

t

mot1vat1ng force. ’The mean1ng in thlS case could be in the

-‘Passive- Area Qf Belng. - o \

Y Coa ™
s/ . s

'

Act1v1t1esL Assignments and Laboratory Evaluatlon

.

The ‘students Were questioned _about the laboratory

’

E .
N
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'reports requ1red and the evaluatlon of their work. wf

’1nd1cated no problems wlth complet1ng the ass1gned work and

,noted that the reports were. evaluated fa1rly and nice: hlgh‘f

Parks ‘were obtalned . Her appears to assoc1ate{ a ‘falr
evaluation of - laboratory rork with high fnark;. . Thls
.suggestiﬁ meaningsl 1n the Ea551ve Area of Belng. - This -
feel1ng was also expressed by B, C, E, ; and G. |

D thought that the mark ass1gned mlght be based more

on the answers to quest1ons than the effort put 1nto the

-work.. He appears to see more 1n a laboratory exerc1se than

the . phys1cal 'fun of do1ng it and that analys1s of data

/
qdeads to more 1earn1ngh Thls 1nd1cates meanlngs 1n the

«

IMmed1ate Area of Being. ‘

el thought the d1ff1culty level of the questlons in theﬁ

\

d1scuss:on sect1on of the report was réasonable and could

even have been harder.

. G , The answers to .many of the dlscuss1on
unestions Were right there (in the’

" data) and one- freally d1dn t  have to_
\thlnk < . ) _ L

.G also stated that data whlch can- be eas1ly exam1ned and

I3

_analyzed is 1mportant to 1aboratory work. Graph1ng posed

’

no problem and dens1ty calculat1on appeared ea51er s1nce-

den51ty calculatlons had been done In populatlon stud;es

7

_earller 1n the course, Satlsfact1on w1th the collectlon,~‘

SR

presentatlon and’ dlscu551ons of data has meanlng for the

student in the Pa551ve Area of Be1hg.‘

~,

. A questlon was asked about thef‘fill-in,thé blank"

196
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B '.‘.A.lab report turned: in at the end of an

investigation:

Al

exerc1se follow1ng the two research art1p1es., c thought'
the art1c1es probably would not have been read or -would-
51mply haye been sklmmed w1thout the requlred a551gnment'
tudents w, B, E,‘F and G agreed . ThlS suggests meanlng:

1n the Pa551ve Area of Belng. D~thought the.assignment'was

9

remembered. He would have read them anyway becaUSe they

o

were of rnterest._ ThlS 1nd1cat&s meanlngs in the Immedlate

Area of Belng. F thought that the two art1c1es would have
been best read ‘at  the vbeglnnlnq the unit. *f Then”
’ 1nfbrmat10n concernlng anlmals under the snow, for example;';.

could have been supported by the Elrst set of act1v1t1eS"

(measurlng temperatures -under . the' snow). 'fyThe' student

vlappeared to prefer know1ng the answers 1n advance rather_"
_than examlnlng'raW'data and draw1ng conclusions from 1t.- G.

lagreed} :ThiS‘ squests meanlngs in. the _Pass1ve_ Areay-of‘f

Being. : ':' g‘ f "up . \ﬂ S T

\

Students W, B, and - c. indiCated the  hecessity of:

B

'reouiring\ a-liaboratory"reportl at the’ ‘end .of an

- . .
~ N v - N S ‘

activity is . probably bet;er than no

- required a551gnment . You put a bit L

. more effort 1nto the work- do a better SR
»job . '

i
I

B is not w1111ng to put out max1mum effort unleSS there are:

"ﬁ demanded requ1rements,}1ndlcat1ng meanlngs 1n the Immedlate;

Area of Belng. w and. C agreed w1th ‘B. >E prefers a more

challenglng ana1y51s of labOratory data .and the ellmlnatlon

. -
8

a good test to see . if thls 1nformation was- understood and,"

1087



- of simple right or wrong answers. A suggestion'was made

that a summary paragraph or its equ1valent be added to each

9

lab exercise’ to tie everything together and allow for

AN

‘personal interpretation of the data.: This suggests

meanings in the Responsibleé Area of Being, a desire to make

‘'personal decisions not restricted by given limits.

' The Laboratory as'a“Learning Experience

"In: order to probe4 more 'deeply into their feelings

about the laboratory experlence, the students were’ asked to

flndlcate thelr preferred act1v1ty in th1s un1t.‘ Except for =.

, student E they all 1nd1cated uhat the bu1ld1ng of the

qu1n—zhee had" been ‘a hlghllght whlch led to an 1ndepth

" d1scu551on:o£-tb15-act1v1ty. B 1nd1cated that the»phys1ca1

A

bu1ld1ng of the shelter was of more 1mportamce than'the
data recorded about 1ts propertles. Thls suggests meanlngs
to the act}v1ty in the Pass1ve Area of Belng.q The others

saw" the act1v1ty a -havxng value__in' a 'possible

life- and death s1tuatlon, if stranded in adverse winter

.condltaops,' bes1des be1ng fun to 'construct»nt)X/Saw

&

'usefu1ness in the- 1nformat1on gaqned on the effects of the

qu1n zhee on’ temperatures. He noted that“as a‘back'packer

in’ w1nﬁer Ws had already been famlllar w1th snow shelggrs

and had slept in a qu1n zhee on occas1on.* Although hegkne;/f,

1t was warmer 1n51de one than out in’ the a1r, he ndw”wa

able ‘to understand why and saw the shelter as’ useable 19/
b

number of 31tuatlons. - He was surpr1sed_-at the actual

.1@8
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warmth n’ the shelter. ThlS» suggests meaning in the

1.~

'_Responsible Area of Bexng.' The’ student is acting on his

\ .
. ‘own volitioh and sees the information gained 'as. hav1ng

- N - . -

'value to others. G. had further ¢onsderations. She stated .

-‘that she had ‘gone home~ and taught her little sisters how to-
g build a quin-zhee.wﬁlw y - . ' ‘

PSR .- - o
-~ - -
s

G o Little kids always like “to build snow:
" - forts. If children were taught how to. . .
build a proper quin-zhee they might. use?;.u,?
it sometime. We ourselves gould use.it. U L
.sometime. ‘My sisters -are -seven:, years o o
0ld. - They liked building .the shelter, ' ,
had fun-and . hollowed..it out themselves . -
and had a great time doing it. It was . ’
all fun for them but . ‘they could use.
this knowledge ‘some.. day»in the futureu; .

.- g

G has extended her thinking beyond the self She takes

-~ “. ~

respon51bi11ty for the actions of others._Her meanings are o
1n the Responsible Area of Belng.\ ' ’;;ﬁ . ‘ :

Some students suggested additional aot1v1t1es to the

snow shelter exerc1se. W thought that it would be‘. >

Y

4

finteresting to bu11d a shelter 1n a: remote area and sleep

l A

. in rt. If a ledge was built bo raise ‘one- from the floor it

"2would raise him above the cooler air at the floor.. W had

'obv1ously grasped the ba51c prlncipIe of snow 1nsulatiohﬂ <

'_He gave them meanings in the :mmediate Area of: Being and C .

" thought a candle wouldrrazse the temperature 1n51de even'

?:higher. She also ,recommended ventlng to prevent carbon
'amonoxide p01son1ng._ ThlS suggests’ meaning Tinf theg R

o ‘ "
-Respon51ble Area of Being.: ' -

The students were ‘asked to consider themselves  as -

o
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aévlslng a frlend who m1ghb select a snow un1t as ang
. ,o,

—:_--l ‘ optlon, on’ “the- value, if any, of taklng the unlt. Students'

W, . D, E, F, and G noted that they would probably recommend_‘

. - L. -

the unlt. f E thought there Were other options just ag

l',”;f valuable to people, 1nd1cat1ng hlS meanrngs were 1nfthe_

Respon51ble Area of Belng..

T [

;;" A quest1on was then posed wh1ch suggested that thls.

o '1: ) type of laboratory' work ,couId be done 1n the classr00m ‘.1'

w1thout the neceSSLty of act1v1t1es. .- The responseS»j

revealed much about student Lnterpretatlons of .the /

e -1aboratory experlence., w thought that it was possibé; to f-i '

bt study the unlt from theory only but the act1v1t1es broke

. t

regular classroom routlnes. Th1s suggests mean1ngs 1n “the ..

S Pass1ve Area of Belng. . The' act of part1c1pat1ng was

L

thought to ’make learnIng ea51er, certalnly eas1er than‘

- (S - e

Amerely readlng. -Thls suggests some meaning 1n- theLx

- Immedlate Area of Be1ng.;~B was 1n agreement w1th w Hev

‘

::V"_ added that the handl1ng of equlpment and other technlques

» i -
. -

\Were requlrements for univer51ty work Cc thought that one

;. . N ) -

_j' - .th1nks of a’ laboratory situat1on. more' often and thus,“"

“ t ~

;emembers the mater1a1 learned a b1t better. ‘ She also / -
-~ L - , / . N
_ ;“ noted that labopatorles ‘do. have to make sense,,otherwlse; 1

book work '1s.,easier. ' Laborator1es w1th practlcal |

. U' . . . v

L appllc%tlon out51de the school env1ronment were also seen.

- ' \

-.as hav1ng more value. f‘ ThlS '1nd1cates meahlngs 1n; the1

. . y B
~ N N R o N

L Immedlate Area of Belng.

Laboratory experlences other than the snow unlts were

. . v . . [ E- Lt

7o . - - - B ) ’ - ’ N t ot -
. : - - oL I T T S D T T L
“ . . . . - B o . SO ] ce e LT e T e T ;
v - - . : e e W SN
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also’mentioned. Students E, F, and G ‘commenteéd sn chemistry
labqratory act1v1t1es. 'They were considered easy‘and'fun.

G stressed that observ1ng a’ real reacﬁlon was & v1tal part

of the laboratory exper1ence..' When asked what chemlstry

wou1d~‘ber like .w1thout laboratory work E,W F 1 and G- all

stated that the laboratory was neceSsary for f1rst hand
, o

observatlons. ThlS suggests meanlngs 1n the Immed1ate Area‘

AN
]

of Belng;l E added that a laboratory wh1ch simply 1nvolves

vsomething already understood 1s\of-11tt1e value. Mean1ngs

\ . ~

of 1aboratory exper1ences in thls case are ‘in the . Pa551ve"/

Area of Be1ng as the student does not see the laboratory as

et ' '
s1mply re1nforc1ng knowledge and not approachlng the’ top1c'

“in.a new way. o R

‘In b1ology, G 1nd1cated a drsllke of dlssect1ons.

. i 4
»
~ . N

G . I did not .like any of  the. dissections
i .~ and was. bothered by the fact that the’

- h organ1sms d1ssected were ' once Alive. ‘
.The dissections “were. gross. - “The - ~
\anatomy ‘learned’ héwever was cons1dered, '

of some value; the phy51cal dlssect1on .
was the problem. R : L

'

\

G performed the d1ssect1ons <Dbuy

A . L. =

only out of.~necessity.h"

Thls 4suggest5f mean1ngs '-.th~A.PassiVev Area of Belng.i_

\, Somethlng of value was noted and thus has meanlngs in the

T

Immedlate Area of Belng.i Genu1ne concern for the fate ofdf

N —
— gt - ~ .

organ1sms that are dlssected may rndlcate fee11ngs in - the'

. o, o ’ ~

Respons1ble Area of Be;ng,.\? concurred w1th G. - E statedi

‘that there was value 1n knowinq where the major ofgans\and

systems of the body‘were'located suggestlhg meanlngs 1n theff

, - i - . . N -5
. ‘ - . PP ‘. [ :
L R T L v . S B Rt
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-
\

Immedlate Area of Be1ng.

-

D 'states that* learnlng by -experience is .best.

Laboratory_ work is tougher'fin general than text book.
learning but is more‘"ihteresting and involves praCtical-
eXperience{ FactS‘are'no longer just facts. The value ofA

the quin- zhee for example was not only that 1t 111ustrated'

kY

‘ how organlsms can survive the cold by 11v1ng under the snow

in the winter tlme, but in its practical useﬂasﬂwell.- This

_suggests meanings both in the Immediate and Responsible

4

‘Areas of Being.

" E 1ndlpated that although .he . had learned somethlngf:

about the insulating propert1es—of snpw, the relref frdm

\J

e

’

aspect of e SsSnow ecology un1t " This suggests meanlng ih_

the Passive.Area of Belng. g ‘,

\ -

. F con51dered the exper1ence worthwhlle .even if the

/
phys1ca1 cond1t1ons outdoors were rather extreme.

Exper1enc1ng the 1aboratory act1v1t1es was essentlal and

AN

'preferable to book 1earn1ng. ’A key factor in’ laboratory‘

<

work was doing someth1ng with a p0551b1e future use.g'The'

v

Immedlate 'Area of Being is inqicated. G éonsiders'

.Classroom routine work as boring, (Passive Area of  Being)

~while "the 'laboratqry is a ‘release from the, boredonr‘ahd
% - . z

redewswinterest (Immedlate Area of Belng) She also notes

- -

that act1v1t1es thph apply to real l1€e 51tuat10ns are of'

-

o greatest interest.y " o N -

B . . S

[

| - - . . BN L e
- Yl e B

- . . . N : T Lo~

O A s 4 i . - . /

the day to da classroom routlnes seemed the most 1mportant3

A ‘fhe;students;'ihfgqheral,\expresséd satisfaction with
E . ': - - . - ; " ‘\ . . . . ) " . ) Al

112



, E e 113
thg»unit\andffelt'it~had been an 'interesting experience.
. ~’\ 4 N .

Descriptfon of Teacher Meaningsl,blass 1 . N

AttltudeSfToward Sc1ence Teach1ng

~ . A J

' Jones ‘was asked why she chose to «teach biological

- oA

PPN . +

scienCe; .She. stated that’ 1t was a personaL interest. She

*had taken Blology as a ma]or at Un1vers1ty along w1th,a
* ' o .
manr- n1~Chem1stry' As a result_it "was comfortable to C -
= . _

J_teach 1n ‘these areas. Earth science taught at the junior

hlgh leveﬁ would also be enjoyable. Jones considers,that’a'

-good background 1n a teachlng subject area is required and.

\
RS

that teaching in an area of 1nterest and competence is more o

~ '

enjoyable and reward1ng.. In terms of personal sat1sfactlon

she has mean1ngs 1n the Immedlate Area of Be}m@, but

i

terms of classroom _competence ‘the mean1ngs<_5rei in the

'<Respon§;ble Area of Being.

J ~ -

.Jones. was asked to comment on the hlgh school blology» ‘,

’and chem1stry programs in an attempt to obtaln her personal
3feel1ngs on the sc1ences.-‘She had taught Blology 10 and 29

'plus all of the chem1stry courses. She felt strongly that,

/

'partlcularly in B1ology 2@, an emphas1s should be placed on

1oca1 organlsms and. env1ronment wh1ch students can see as

’

_Amore mean1ngful both in the-classroom and the laboratory.

N

’ Laboratory .act1v1t1es can demonstrate 1ocal \area biplogy

jbetter than classroom 1nstruct1on. These are meanings Jdn
“the Respons1ble Area of Be1ng as they 1nd1cate concern for

V:the student, even- though ‘the student meanlngs could be in

’
- . - . A .
v . . f - f <



. 1‘ -, ' . ‘ . - v' o o . _1.14
the Immed1ate Area of Belng. ' . IR s
When_ quest1oned on how she handled lab (f1e1d work) N

AN

Jones 1nd1cated that lab«work 1n blology takes more

'preparatdon than "an equivalent chem1stry lab. Superg1s1on,w:'\, .-

of potentially dangerous . situations is ajrequirément Gf a
lab instructor. Jones conSiders the lab of suff1c1ent'f
value that she is prepared to do extra work and superv1se \"‘3

h1gh risk 51tuatlons to allow the students to part1c1pate
e ol el
in 1lab act1v1ties. Personal 1nvolvement w1th students T
‘,x . . R L

durlng an*activity insdres that everyone is do1ng flne and

allows fQ@jdlSCUSSlon of any questlon razsed. .These are

meanings in the Respon51ble }reatof Belng. -,’_; e “.x":’(“f o
e 4 C ) o
' The chemistry course was descr1bed as. a package of .

1

. workbook -type classroom and laboratory exerc1ses. 5 The

packages appear to have 11m1tatlons. Add;%ﬁfnal labs have

been developed "along with extra class handouts;ﬁ ThrsJ

necessary becausejthe students\tend~to.seefthe'bourse as a
package and limit}themseIVes to\the.packa4el—? The eitfa
‘effort on the part of .the teacher to attempt to expand the

(1nterests of the stpdents 1nd1cates mean1ngs lln-the fdo,f'

Respons1ble—Aréa of BE1ngu_ 'ijh-:u\' _,”jfif:’t J:f ‘;1 'ﬁ”:,;\
“The 1nterv1ewer asked Jones how' shei felt ahout

teaching.' Her feellngs were h1gh1y pos1t1ve and felt that -lf .

a ‘person who ‘does not’ flnd teach1ng ‘an exc1ting 'and

N

' ~

. K
s R B

rewarding experience probably does not feel good about

teaching. Positiwe_reactlons from both students and

colleagues are deflnlte rewards although correctlng tests

) vl o T SRR S « I v
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rﬁand a551gnments 1s not" n: enjoyabfe experlence.'~HwThfs”

}fsuggests meanlngs in the Immedlate Area of Be1ng.~

X A . . e

.e Malntalnlng student .1ntErest (mot;vatlon)'fwas‘ﬂthén

EﬂaTscussed.;>\~ﬁui',’ ‘ -”.,( I T ‘ e

X ) . B -
. - .. i - T
Ay : - - . - -~

- - .

o o S e -
- .Jones-’ ;r-Probabiy more: ‘time’ should be spent in -
. ;...  this area., It is"a personal -teaching .
- ‘weakneSs.\ The attltude is, taken that
" the 'students are in- ‘Biology because -
* . they want thé course and are ‘here ‘to. -
' . learn’ about it, so-'let!' s get at it. -
The - same w1th chemlstry. “I. don't’ try:
e ter .do . a "sell job". . You may not like -

.1t or love. 1t but in.order- to get on, - o
let's :get. "down. and . learn ie. .
Motivation could be a. major area of -

S self-rmprovement.,., _:~__-\ S e

Jones contlnued\by descrlblhg some teqhnlques she used"

. ~
. . . ,’./\;/

e

to keep up student 1nterest They 1nclude problem soiv1ng,

"111ustrat1ng thlngs on the blackboard, discovery work where(“

.,._,

.\

90551bie and -as much as p0551b1e.. Varlety 153 the key;i'

~ -

’.labs,,fllms,-d1scu551ons. ;Note‘taking is-also 1nvolved

N

Varlety is . valued as an 1nstructlona1 strategy 1n order tof[f;
. maihtaln student unterest Thls Suggests-meanlngs 1n thew
‘Immedlate Area. of Belng. vThe teaoher s recognltlbn of"' |

3

'f'potentlal weakness 1n he; mot1vat10nal technlques squests

'meanlng 1n ‘the Respon51b1e Area of Being. S t
cy - :
-Jones was then asked to- descrlbe her_ expectatlons

~ ~

‘Jones ‘Ground rules _are set out. at the . = )
beginning 6f eath ‘semester; the rules- .

.of the game. Students are expected to:l‘ L
follow the rules and present work at an kK
expected level. = Expectations are . ~
discussed; attitude, attendance, N
behav1our and qua11ty of work -Barly -

7concerning student behaviour. in the .science classroom-
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M

Vo

: booklets.u

_¢Q'T>3»\ﬁeé£s;'ék5ﬁs and labs

.

are leasnlng,

. exerciseés for ~subject material -and

Sets ‘acceptabLe,

‘-
'

.. teacher” quality ef work demands. This L
o behaviours ™ and. .
.'everythlng rolls on from there.r-’ j. N C

Sett1ng ground PUleS early 1nto a semester 1s valued by the

v

teacher and 1n the oplnlon of Jones, the students as.well."

Mean;pgs_ are- in. both the PaSSlve

Being. R x;ﬂ

[P O
¢

- ~

‘and,,fmmediate. Area of
N - . ~ < -

.

-

7,, Laboratory Orqanlzatlan Lnstructlons ahd Procedures‘

g

N

A descertlon of student act1v1t1es .was requested

't_‘,'_Jones noted that the flrst two act1v1t1es could probably

have been completed 1n one: day.~ ProbIEms had occurred w1th

. t

students rememberlng 1nstructLon5v

r,

If the data sheets had

"f1nc1uded an‘outllne of the prec1se measurlng steps there

7wou1d have‘been«less referrlng back to thelr 1nstructlon

The teacher 1s prepared “Eor llsten to constructlve Comments

from herrstudents and act upon them Where p0551ble. "I‘hls'j‘._'“t

1n61Cates meanlng 1h the Respon51ble Area of Bexng. _She'

/

“u 4

wlth 1ts well organlzed and clear lab procedures, ease of :

.

”~also values thé tradlt;onal sc1ent1fic method” approach

.

data recordlng and efflclent use of t{he, meanlngs in the

Immed1ate Area of Belng.

[

¥
S

<

't

/
‘

Thls had been feedbaCK from the whole class."

The teacher hadvpermatted the students to organlze the -.

lab work dlstributlon 'onr thelr

arranged groups of four students..

1 @ -

own.. She ‘had however

-

They’ seemed unable to

successfully allot work on-therr own:ahd ﬁor'thefffrst two

cs
\ '

~

-116
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: Jones " Some would watch while ope.did the work

SN PN 1
- ‘ - .

outdoor act1v1t1es there were too many students in a group

i ; 5 ., »

ﬁor the number of act1V1t1es to be dohe:

L} . -
. ~ - - 5s h

. a

.

or one would-read out the-instructions
~ while another recorded  data and tried -
“.to .keep warm, .one d1d nothing and one_ ..
does .the activit * If two had been
' 'working ‘at the saf¥ time on Station A& -~
and at Station B, all would have been
_working’ at the ‘same t1me.'

Jones - expects the students to take responsibrlities

W «t N - -

,vfor thelr ‘activities, -a meanlng in the Respon51b1e Area of

‘w

4 Belng. Labs’*are‘ valuable as; 1ong as “the students

12 ~

exper1ence and work at an actrv1ty ”‘She \views student

"part1c1pat1on as to the studlentsr advantaqe and is thus 1n

N

-

‘”the Respons1ble Area of Being. However work for the sake

tof belng ‘busy’ suggests meanlngs in the Immedlate Area of

P
~ . . »

.
. A [A .
~ h " : . . . ’ : ¢

jThe' teacherﬁdﬁas' aSKed about ‘the time required: to'T

\-‘

completefthe‘uhit,‘wh1ch had been reduced ﬁor the reasons:j

4

deescrlbed 1n Chapter 5

! N ./' ..
) .. R PR

’

Jonesv An extra perlod could have been used

- but-activity' one st111 probably could
have been done in a.single period. - If’
.the procedures ‘had .not been a .problem
“v o this' iwounld have beéeh passible.
' Rereadlng, warming: up, etc.. took™ up
time. A ‘full period for pooling data
and dolng the readlng assignment would )
- ‘have been helpful. The studgnts’ had to _““W
throw up- their data on the board and -
then .class: .results were caDculatéd. ) ARy
Time was. needed for: the un1t o 4

EN « L
~ N I

+! ’ o, x

.

. . Time is noted’ as a requirement for obtalnlng maxlmumru,.f,

" value from aulab;. A lab, 1f1pushed, results 1n~d1so(gan;f7' :



-

“Responsible Area of Being.

&

° x

ization and reduces the'learning experience. The pool1ng

"of class data allows for class discussion and shar1ng of

~ - . 4

ideas but _requires "t;me. ) These .are meanlngs,\rnr'the
¢ ' . “z -~ R L - .~ . o, T -

A N
.Y

/

"unit:, e e ' L
“Jonés. - 'It was good and.I.liked -what it was
A ~trying: to ach1eve.J What it set out to

‘do it*did well.  For a Biology 2@ level
‘course . it~ was exttremely stra1ght
forward and possibly -could have been

- f ll . more demand1ng, ‘taxing their 1ntellect,‘

PR

‘a bit more.l,For example, questions on
sklddoo regulations; organisms affected

- by 'Ski-doos; -go out and -observe’ animals ° .

actualiy living in a subnivean environ-.

<" . - .'ment, something 'that" :goes beyond the

act1v1t)es.

F—

mhe 1n1t1a1 meanlngs glven to the un1t by the teacher

. are in the Immed1ate.Area of. Belng. The concern shown for

Amo¥e challenglng materlal 1nclud1hg fian and other organ1sms

. w

n1 the envzronment expresses mean1ngs in the\Respon51ble'

Area of Be1nqu~ The act1v1tes were also descr1bed as belng }

. 3

u fun, teacher preparat1on t1me m1n1mal and equ1pment s1mp1e

t0~build'and{put togetherm~ This shggests meanings in the
Immediate Area of Being.
‘Jones, noted that the -unit took some organization but

..not an'excessive amount. It ran fairly smocothly and she
was - pleased with it. Jones suggests .meanings in the

Immedlatel Area o£~ Belng. ‘ She. Qalues»vlahs wh1ch she ™"

personally f1nds 1nterest1ng. “In’ recognlz1ng the éffect of -

'

.

t1me restr1ct10ns 1n the unlt she was prepared “to accept:V

Y

Jones was asked to give- her general opianNLof:the_

v

118



L ‘for both students and the teacher in’ the Immedlate Area of

/

A ahgemtra activity.

- - Y

late' assignments if- submitted within reasonable 11m1ts,“

suggestlng meanlngs in the Respon51b1e Area of Belng.-\

r The teacher was asked to'descr1beuthe‘condltlons under*i

L4 R}

A}

which’the Outdoor activities had  been, run. . Theilntense

\ "

cold and lack of snow were mentloned as_ def1n1te problems.

\ R [T AN i}

-

pre warned However, the students seemed to’enjoy thelr_“

- ’

;work. The teacher 1nd1cated that the apparent enjoyment of

L )

an act1%1ty by students -is a measure of 1nterest level and

N
*: N n \. -

the ,success Sf a lab act1v1ty, partlcularly

( 4 v

adverse- environmental' conditions.- Thls suggests ~meanlng

......

Be1ng. ’ - "',' ‘ ' ; A

. o . L 0 ’ L.
Jones was questioned on her familiarily with snow:

\

écology. ~ .She .indicated that it was new matérial and -

R R

)

if under

’

b yean it

'.l.‘

J

¢

'the'.snowf\she}ter“‘and “the good results obtained. She

mentioned~further student reactions:
Jones . Some students suggested using -a candle
i‘1n the-quin-zhee and wanted to try-it

“out. One mentioned that hisyher father

.,said that -a candle should be kept in

the car in winter. This could lead to

The ‘beacher Was asked 1f she’ thought

P

"
e v

that }the

ob]ectrves of the unit were achleved p Her response was®™, in.

-

the affarmatlve. However 'she had problems

T4

suggested markxng grld'”'f-i' ) f ’ “' s

with ' thémflf

(Some students were not prepareﬂ for outdoor work although ‘

, actually not read over in advance. - She was as .amazed ‘as''

‘the students with the effectiveness and ease_of;building_



7of the 1nformatlon 1earned suggestlng meanlng rn thef'

R

fThe teacher de51red a better d;strlbutlon of marks. wh1dh.

.successful lab mpst achleve 1ts prePdetermlned objectlves‘f

;hlgh marks, preferrlng evaluatlons wh1ch dlscrlmlnate‘_f

5Areagof,Being;x:?':' ot

.Jones“”_;yarks ‘were extremely high. ' The

acitivites . ;ednﬁthe',Studentsz to
" conclusions.” so. nicely that answering .'e
"the guestlons became very, easy. The
.~ results’'9f the activities were so good.
~.‘:';Thls could be both a positive and = .
- negatlve aspect of the unit e '

v 0

i -~ ~

and produce data 1ead1ng to clear conclus1ons and relatlon—
Labs must also demand extended thlnklng and the appllcatlon

‘>:Responsib1e Area of Belng.' She has m1xed feellngs about

- ’ °

T

between student achlevement rather than hav1ng a cr1ter1a

7 '
i
e

4

'égtivitiesL“Assignments andlﬂaboratory Evaluation

‘The teacher was asked to comment on the evaluatlon

N

marks. ‘SHe preferred a gr1d that empha31zed 1nterpretation"‘

marks 1nstead of a general high succeSS rate.¢ The teacher*

I3 -

i

N

procedureq collect;'and ~record data and answer questlons‘-'

AN

draw1ng them to conc1u51ons.‘ Marks are a551gned to the

"_seemed to her to . be generally too hlgh She'notes that ‘a .

[

'{shlps.u These are - meanlngs 1n the Immed1ate Area of Belng.'

Vfreferenced base.' 'Thls Suggests meanlng 1n the Immed1ate"

‘ guldel1nes._ Jones stated that the suggested marklng grld

S5 Gas. so stralghtforward that 1t was dlfflcult to take offhrf
.. a\d\\concluslons, whlch would then prov1de a spectrum off -

in her own lab evaluatlon has students wrlte out a lab;

~

R4

A



Cr21 7
’; questions;~not the actual results obtalned “Thefsynthe§i§~"4

-~

‘, Qf the data 1s the most . 1mportant part N 1. L1{ Coeel f

The teacher does not see the procedures used, by the <

N

'students, effott,'or data collect1on 1tself of great value

',1“ the evaluatlon of lab,wofk.»_Thls suggests meanlngs 1n

‘-»the Pa551ve Area of Belng. l' R ,' ' ff'fl\,' 4"fu;>
'The 4teacher Sees a. value in“a' part1c1patldn" mark

“only when the students perform a lab w1th above'average.
Teffort and_Jnitlatlve,.not-just.EOr the - sake of act1v1ty

and/or’marksr: The - apparent effort may thus be due_to the

;imark value and not the éprsonal galn from 1t \Her Vl&WzOf
. G’) -

g?part1c1pat1on marklng 1n the Respon51ble Area of ° Be1ng L
'whereas she sees the students often in the Pass1ve Area of
".Being,r‘ There appears to be‘ Some Value 'in' marks as a

mot1vating force,'1mp1y1ng meanlngs 1n the Immed1ate Area

-'offBelng.u;

Jones had used/theﬁsnow unlt as the bas1s for the
¥ . .
project sectlon of the.Blology ‘course. It had not been

de51gned for thlS purpose. She was-askedbhow‘it would have-

"been marked Cife 1t had been 51mply a- lab un1t Jones

e e

A;replied that the marks for part1c1patlon mlght have been

1ower:,"'~.~’~ . '_'g; . m_jrl L I T
'; Jones ‘fThe mark -value of" the unit was h1gh T ‘24 s
T ‘enough to have ‘the students really out . - B T
'giving: their ' darndest.' Everyoné was® ‘© .. - T

'rtry1ng to 1mpress me ' somehow because of . R
. the assigned "participation™ mark and I ' :
- was watching... They worked above. -and
o] ‘beyond,_helplng others, ‘and "had their:
. » .- quin-zhee, bu1It at’ the start of the = . -
C class. - . - : ' Lo

@



mavaila'

'.\'

henjoyed d01ng the act1v1t1es. Sett1ng up the uni't into

"._partS ;;;jyi 2 was effect1ve. Because of the reduced t1me

the students were asked: to proceed .at their own

. : ru
'speed but as qu1ckly as p0551b1e. As a result, at one t1me'

half the class was outside wh11e others were st1ll worklnq

.

.f:1n class, because .part onée. had . to be completed before part

two was gLven out These t1me 11m1tatlons caused problems'

”'Aln the subm1551on pf lab reports. Marks were deducted if

‘-they came in too late,g in'order to put pressure on the

students.. This suggests meanlng in the Pass1ve Area of

éeing- for the teacher. If students. v1ewed the penalty.

clause as the only reason for subm1tt1ng a report, their

meanlngs are also in the Pa551ve Area of Being.

The Laboratory as a Learnlng Experlence

|

A quest1on was asked to obtaln the teacher S opinion

-

of laboratory work in the b1olog1cal st1ence5°

‘ dones They are necessary. It is "do1ng-

‘'science™ . -+ _Not do1ng labs' would be 23 :

<+ . step backwards. : There is a stress on ‘.v

et . content at the senior high school level a4
- _but. more lab/act1v1ty 'work, such as
" pond studies and snow ecology, is
Preferred to memorizing things about
biomes. - A pond study in the fall; snow
.ecology :in winter.: .Tests on materlals
are—neCessary and content has to fit in

. T;the~ time available. Lab activities
Should be  a compulsory part of ‘the .
- Course. _ ] o U

n

. _ : 8 .
~~Jones describes the lab as a_highly.valued part of a

The teacher added a few more general comments  She

122
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x”jblology cpurse. 5Its hands-on actiy1t1es are con51dered “a

o Ly e

‘ffhighly 51gn1€icant parb 'of learnlng sc1ence, 1mportant.'

- PR

enought to vbe' compulsory. ;The student ‘isw viewed . as.

uf s -

ir.~_.‘tan=_-nefit1ng from the lab experlence 1n a way 51mple content !

R 2

Jcannot equal. This suggests meanlngs in. th& Respons1b1e‘
7A'ArEa;fof: Being., Tests ,and content appearn to reflect“”['v

'mean1ngs 1n the Immedlate Area of”’ Belng,e_;

I suggested to Jones that everyth1ng taUght 1n a lab
& -

could be taught ln a classroom settlng and probably wrth

b

more efficiency: . o . L : Y

‘ -t

Jones . No .wa?. . It -was "worthwhile. for ‘the-

students to go through the discovery - f -

process. For example,_the artificial
pond study done last year. There was - . .
great excitement in the class when they o
‘discovered Daghnia giv1ng birth, its R

~pouches bursting. . It, was exciting to - o
all .of us. They’ were all 1nterested T
saying "look at: this. Isn't it neat7~‘

. What's . “this?" | " Even 1dent1fy1ng'~- .
species, so call "boring" ”gu1de on’ - '
who's whe,. was thought to be just’

. thrilling. It was' a.lot of ., fun. . T -,
would- hate: to' have to draw ‘or throw up -
a transparency and - say .that . it was

. ~Daphnia;, a water flea." For them- to"
P "discover themselves-was much better. I

-‘do not agree with the-idea... - ;_‘.‘- ‘ : f

e o : Lt s
4 . A}

\~ ‘ : . . . ) -

- A

Her use of the term "discovery Lis in terms of a gu1ded

1earn1ng experience. She observes that when “bor1ng workl

'becomes eXCltlng to students,"the value of the 1aboratoryr,"

~ 3 o

activ1ty is more:- than just1f1ed. The hands—on experiencelf;

1

51mply cannot - be duplxcated 1n the classroom.; The teacherkii f

”‘_!v1ews ;the lab "as .an educational exper1enCe Whlch hasji{ﬁﬁ; T

o

slgn1f1cant value to all concerned g Th1s suggests meanlngS'”"

- . . L - ‘ e . 4

. ' S . . . .o
. R SN . . o oL, .

\ - . .- . P . . . . oot A, P

. - . : : - " Soen L LT .
. . . . . - - oo Sy, A
. .
.



f;.,A 1n the Responsible\Area of - Belng. o hf'f\”f'f‘;: A’f“- \fj? T
_fi_ Jones 1dentlfied a. generai problem encountered in the
. - - T diesy

classroom whlch also had 1mp11éat1ohs xn Iaboratory'work~ma°"v”'m"

‘»:"lack of student desire to read They would- sooner. ask than

'51t down and read 1nstructlons.?';They.know teachers w111

‘-/.f,\y Lo -

prov1de the anSWers-f o AT e e e e -
. t‘\. ) - l‘.‘, “4' ' N - 3 ,-J-:.l‘ hi . ‘V - o § ' ’-’ : ' C' b‘. \' | :’.‘ _: .
‘ﬂi%nesfﬂ L I pérsonally try -5 work on thxs,s T e
. T s allow.only So- many questlons per person_q.

"« s+ . .7 wlinva lab” situation. - "Don't. ask el
-, .- 7+ -That is" thé " easy> way: out..~ Read "it".
AN § : ‘their” .answer to~ questlons I -am
.. - -- =~ -appalled at their -comprehension. They

o e talks ~absut things not. asked. - As. .a
S ‘_;,sc1ence department .or' teacher, am
o e objectlve is to help them ~in thlS area.:.”

Y "‘5 e

,-; "Jo ne "‘descrlptlon oﬁ student .readlng‘ 1nterest

1nd1cates that they have meanlngs in“the” Passive Area of

Her concern for the ‘students and attempts .to-"

“7;1mprove -thelr readlng hablts ‘indicates meanings. in’ the'f

“:?Respon51ble Area of Belng.

g .

e 3;f‘shé\ extendedﬂ'thls concern "to aspects of -~ the 'snow .- -,

L

-7ecology un1t,‘"spec1fically -the "mf£il1l in the  blank" '

1a551gnment. Addltlonal questlons which reduired the
3 :student to- wrlte or formulate sectlons and reword ideas,
frather than 3Ust use words, seemed necessary: S
"Joﬁes“ef-’They may not have got as much out of
S .+l . the article as it appeared. - More work
“t;.v.7 . on’-their part was needed. - Possibly,
ey four questzons which require fxyp to
\ o six sentence answers. ‘'would help: uild.
s ., up ‘their. ~Wwriting - - skills "and .
“c.-. - comprehension level. = It-also res lted, :

in a better mark df%trlbutlon betause
.’ lazy' students‘ won't do Tit;- thej‘vcan
- fill-in the 'blanks’ though. C

[P
Ve

-~ ) Lo [ N



Her comments agaln reflect concern w1th readlng ab111ty and
et 3 ) c c . e . . PR
she suggests pos1t1ve changes 1n the snow un1t whlch would

help w1ﬁh student comprehens1on and wrltlng skxdls..;ﬁhls ”

LN

'1suggest5'mean1ngS“1n the'ReSpons1b1e-Area of-Being. She**-f
iy &
.‘__notes that lazy students 11ke the min1mum of work but says -

2

nothung about “the slow learners 1n a class., Thls 1ndrcates
~7mean1ngS‘1n ‘the - Immed1ate Area of Be1ngf.~6he‘continuedi
along s;mllar 11ne5°\'»h R ‘,i"_'> ‘ L

- N . N . . : . - - .
D .o . ot . . Pl -
AT . .

[ . . -

.Jones The student preferred d01ng the’ snow
T unit to a regular research paper. ' At
L. 28% of the final course mark it ¢+ 7
: - -appeared to. be an ea51er way of getting~ ' .
‘grades.: '

~

R
N P - ’,

’ .‘-’ ’ ' s

o The teacher‘_lndlcates‘\that when students are- glven the' i

'chorce,»they w1ll take the ea51est route to obtaln good

i -~ ~

grades at the expense -0of more challenglng and rewardlng‘

'”WQrk, . Thls suggests that she- assumes: the students have -

o N ' . P

L meanlng in: the Pa551ve Area of Belng.,, ) _— N

PN ;

From a personal point of view the teacher noted that.

/ a

the snow unit did not requ1re any spec1al background know-

'

ledge of w1nter ecology. The teacher thus felt _secure in

~

present1ng the unit to the class, a factor considered to be

-

‘,of value--when determ1n1ng fwhether to attempt an

investjgation. Other charaCter15t1cs of value include. labs
s . . . |
‘ which motivate . Students to thlnk .about addltlonal self‘

’

P des1gned act1v1tes, and 1abs wh1ch 1mpress the 1nstructor,

‘thus raising teacher enthusrasm wh1ch in “turn has»a

A positive effect on’  students' attitudes. . ThebSe ‘are

P . . . .‘



AN

enthusiasm and attitude -towar

S ISR hog v ST S0 T . . s

. < - -t o , . - N
generally' meahings”'in7 the "immediate' Area, of Belng.‘
However,‘when Jones notesg}hat p051t1ve teacher attltudes ‘ i
have p051taye effects on the students,.the mean1ng/1s in. - |
the Respon51b1e Area of Being. . . . Coa e o -

\When .asked if she had a reaction to  the ‘mandatory '’ ‘
inclusion of the unit in Biology 2@, Jones' reaction was )
positive: S . - ' R ,

Jones T hope to do 1t agazn anYway when next . *

©~ + teaching Blology 20. It is ‘a problem - N
in the first “semester due to lagk of ‘' . _ .
~snow and low temperatures but -in.the- | )
second semester it is ideal. 'If there o . '
were outdoor problems then. 11brary type * - f
studies could help back it up. T like. - T - : o

! the topic. The students were extremely . .. :

‘interested _in 'snow écology. r  Ah . ro. ,
.appendix at ‘the,  end ‘of -the .unix . ... . = « ./

1nc1ud1ng research topics,. sour¢e - -7 oo R
books, etc.,~wou1d “be valuable. This '
would help if 3y full research paper was
to be prepared

.~ ~The positive:view givenhtd the 'unit as the gesult of .

personal interest in. the ic and observed student!

/the unit are meamings in 'the =~ | -

Immediate Area of Being. When the teacher suggestst

1mprovements whlch would be ‘beneficial to e\’ students the_«

'

meanlngs areL*h the Respons1b1e Area of Belng. ' ) _ o

s o

The teacher was  asked 1f there appeafed to be any

appllcatlon of materlal 1earned to' everyday .llfg of their_ ' 3,‘

| — ) o . - -
student: s L Y ‘ o ' ’
"Jones  Time was needed to draw loose ends S Lo T
P together. The . students were sgrprlsed T
. at the ease of making a quln—zhee and’ ' x

. its warmth. At. least ‘one Sstudent . [ =
‘mentioned its value if - stranded "in a ‘

- . .



1

.effect%ve.a

knowledge was - used to help or 1nstruct others.

L y -

vcar or sk11ng.‘ The students appeared

to come -away w1th the idéa of  snow as

“-"an ."insulatort. Although the students

appeared’ to -suggest - a warming trend'

. under the. snow, their predictions were
. far off the actual results.. The actual.
‘warmth and high termperature were
- surprising:. . Predicting results prior
‘to the ,activity made them think in

advance. S -

’

s ST e

.

Clear and surprlslng resuLts make the results of a lab mote

U of Belng.d

~ -

.....

Tth 1nd1cates meanlngs 4in -the. Immedlate Area

Applylng tne 1nformat1on to potent1a1 future use

rd

7

Responsible Area of Be;ng, but from’ the students'

! .

exper1ence for the students,

l

YIRS ,’7«‘-_;, \_'p.'-‘-_ _c~'": -‘,h. ﬂ‘f;-,‘@. o"n« ‘o b—'c

Lo

. maklng the data 'collected a’ more effect1ve

»

. bl -
5 ~
'

.

e

Responsible Are-aof Being. S

h'would suggest meanlngs ‘on the ‘part of the teacher

1n the_,;

point of”

‘:_».

learning-

- ,v1ew,‘ only in" the Immedlate Area of Be1ng, unless thel'
‘\.~4.

X The t'acner N

indicative of meanings in the

‘Jones was asked for any final comments.

~

She

'consideréd that'a gbod lab exercdse concludeS:with an openw

ended 51tuat10n whlch challenges a student to thlnk more

about the informatlon learned"

T N

Jaones

.
N

N “a . , . Y

1Inf‘the;qu.i'n—'zhee"la‘b'répo‘rt there. are.

areas of expansion possible; areas
wh(ch could challenge the*stqdent For
example, would they use a candle in ‘the
shelter? What would be the drawbacks?
How' would they overcome the carbén
monoxide build up or, as they, say,
oxygén depletion? . How would. they
change the design? ‘Could they ~ewven,
draw diagrams of different styles of
shelters -they ‘would 1like to try to
build?” Talk about the pros and cons of

a,

'\-"



N

]

, . N - ‘ol
L . N - .

LT Yeaeh 'd'esf'ig"n S How could you overcome.:.
ST o Bwind blow1nq i theé door 1f”no cover“ o N
- '\ -‘was- available? - .Just. get. . them I

thlnking about the thlngs they dld. .vams,.flsgu;fhjef

- oo P ',q,n

ftﬁe students' learnlng beyond ;the 1mmed1ate laboratory

o~ - 7

'exper1ence,' The meanlng appears an the R/spon51ble Area of ,_l*"~“‘7j

-

.Be ing . ’ . _‘ . N . . o : . i ‘ \. . N ‘. >: .',: -1‘_ .Sf' i, .

. . . .- N N - - t - e e L
N [ R Ce T e T
. - - - o,

K . . . S,

ZhSummarylof'StudehtyandtTeacher'Interpretatlonsl Class .1

— n N ‘
-7 e v [ . Lo .t . N .- !
- BN L .-

s - - RN

Pa551ve Area of Be1ng‘. . L e .’._‘ R

’ 1

A number of students~ noted thelr reluctance to

! AY - - - -

participate 1n an1ma1 dlssectlons, suggest1ng that an

N @ s . o
< S IR

- apparently dlstasteful ,51tuatlon can cons1derably reduc s

N
_the value of laboratory work Maliunctioning equipment and

.the 1nab111ty of students‘to complete requlred data;

collectlon, whether due to lab condltlons or tlme,;often

t N

led to frustrat1on. A - few students also noted that they

‘1jked labs in whxch they knew the results in, advance and

,were. not requ1red ‘to: make conc1u51ons.'p Phy31cal

ld1scomfort, such as’ the Lntense cold durlng the un1t,imayr

Qa;§9 have negated the pos1t1ve ‘aspects pf a laboratory
. V ) _ “ . o -~ : ) B o : E\_ "-;b,. T . d ‘ ,:..,
experlence.w -f,.;-. - : A . %‘ S

The- teacher mentloned a lack of respon51b111ty on the

part of the students to properly organlze themselves and tol

Share the work load for data collectlon. Erescr1bed group

- -, o

s1zes seemed neCessary._f"'."‘““' I . . _
N , <o . SN , - s
Some students indicated. a. reluctance to read

I



1n5tru°t1°ﬂal mater1als Ln depth 'whlch caused procedural:j‘“

4 « A

dlff1cu1t1est 1n the fleld. . ﬂhe teacher noted that many qu

students ‘had to be 'forced" to read'and Ehat readlng was aFV

'general problem"mnot 11m1ted to laboratory work Student57 B

PR ARSI

4
ER L -

‘wmmwtom-wmnaw_w; ’p--.ﬂ*”wf~wz

. - e \
L . N S rii e Ss

All part1c1pants ‘gave. 1nd1cat10ns that marks mlght,.in

ot

some cases, be the pr1me reason for completlng work SOmeTQ_:‘

students also suggested that ‘a teacher marked fairly" 16 the

mark was qu1te hlghh also 1mp1y1ng the converse.

S « ... . : _
- TS R N
- : L T I AN
Immediate Area of Being ° AR D2EE A
: — S PR AT
., ‘ o }
. .::».‘ e ‘,{'_. . e B s . i : -

Lo < [ .
L T S ; P s e o

Theibarticipants‘recoghizédhavhumber’6f“faétoré'wthh

they con51dered characterlstlcs of a good lab experlence

“

whlch had been exh1b1ted in the snow un1t, Procedural

-
“

1nformatlon must be well organlzed aﬁpear tO/ follow a"‘
log1ca1 sequence and prov1de clear 1nstruct&en/} ‘Read1ng"

the mater1als is usually‘no problem but is enhanced if the

toplc has ‘a hlgh interest"leve1u~ ;The”7students %also

- A 7 - -

mentloned that 1nterest in thelr work generally overcame

the’ part1cularly poor condltlons (weather) wh1ch weref"

experlenced during the sSnow act1v1t1es.; Interest w@g also=

,1ncreased by teaCher enthu51asm ﬁor an act1v1ty and by‘,

- i

requ1r1ng students to predlct results 1n advance.‘

A laboratory should be organ1zed in’ suchja~mannerﬁasn f,:_

' .
- : ~ ‘ - A} . . . -
N - . 1 . . PN

R I

Was probably done 1n depth only because of the mark value %

1297 o

“the snow un1tij'”""“”“



4-students do w1sh to,obtaln clear, dlstlnct datafwhlch can.{~u»v-

s

to keep teacher preparatxon to ar mrnrmum and not requlre

e Ry .. N r

the teacher to have an- exten51ve_ background \;n the lab

\

¥ T : DA SRR I C ot

toplc. ”fj“”*l ”“”ﬁf‘ T L IR SRR S

\.._...,‘ .~ ,\ . .",V ' . ,_A.m- . 2 -

. : - . . ) . . [ . v_~‘7>\=;v

N
v

’{f A laboratory report, plus ;ts eualuat;on, IS expected

EESEEE -

followxng act1vfty and*~1s seen as;-provrding 7extra
1ncent1ve for d01ng the exerclse well The students andr,~\

teacher cons1der that analys1s of data and the draw1ng of

4 -
- L e -

conclus1ons 1s of major 1mportance and that any ass1gned

- )

7pmarks; should be Welghed in favour 'of th1s .area.' The

enjoyable and a break from»regular cIassroom routlnes.

‘- - -

RS

be SUccssfully analyzed 'f THe : teacher also ment1ons that,

[y

questlpns wh1ch demand more exten51ve analy51s are requ1red

. N - - . i

in order to obtaln a w1der range of marks, wh1ch was one

¥ . . P

.ok BT W )
desxred effect. 2 U e ,

vt The lab eXpe nce 1s also Seen to be fun, persopally

- v
-
-

2 . . . -
. P ., - - . . R .
- . + . : . Y
- s - : .
- . . . '

A

s - - - . !
. . .
ot - - [

. - 'RespénsiblYe A:ea“of,éeing: R

"Theiteacherfconsjdered-laboratory work toneuan.

F] o S St L - : v > N

integrall'part <of’ any sclence programs. ‘_/It'"' J'd01ng

' science;\ The work and Iearnlng cannot be dupl1ated by

~ . .- . \"

‘regular classroom 1nstructlon. ,Studenﬁs need to see thlngs'

for themselves in:.a hands on s1tuatlont <The results are

ey
s

_,1ncreased interest, enthusiaSm and a des1re to learn. The

[ | Y ’
s <

o teacher sees the use- of - local organlsms and the env1ronment

as providlng students w1th a more meanlngful experlence.

N ' . ' -
~ ~ Lo - . ~

o

[N

130"



”learnlhg exper

~ classroom, all the better\i) . .

i »when pooling each group s 1nformat1on. P ’_ L

o T . . L e

<—-'. “L

'Flrst hand obServat1on, ~not rel1ance on the wr1tten of

FEPT - . "

"spoken word is essent1a1. '1 Facts are“'noy lbﬁger' just

- e u ) «

e
- .- B

X

. P

. - I

e 4

.,:‘.A .m. E

.any pract1ca1 applications of . the act1vit1es beyond ‘the -

L
-

Student viewpolnts mlrror the_teacher s lmpre551ons.-;

x.ﬁfacts"; Personal dec151ons are 1nvolved They cons;der}_;
‘that part1c1patlon appears Eo make. learnlng cpncepts=
5ea51er, 1mproves long-term recall and the1r rnterest\Yh the_
Mfsub]ect matter is greatern The lab 1s a more effectlve;”ﬁ

1ence than classwork alone and 1f there arer

S

. wAll._partlcipants <noted the importance of sufficient

time',as an- overallV'factor in laboratoryr-work, probablty

emphasized by . the lack of 1t durlng the unit, ‘Students

.were concerned w1th accuracy in. procedures and data

colrectlon. The teacher noted that t1me was requlrpd if.

~ Y
X . - . et
v

i

The teacher noted that laboratory work often 1nvolves

. . o>

the ongo1qg\act1v1t1es. Nevertheless _the pos1tive effects
of the laboratory exper1ence on alI the part1cipants are_
such that they overweigh the negat1ve aspects. N Where

activities are weak or non- ex1stant, the~ teacher ig

’

prepared to Supplement, modify or develop 1nvestlgatlons.

The teacher thought that lab reports are effect1ve in
mak1ng the students analyze their work and develop def1n1te
conclu51ons.v Marks should‘be_assigned accordingly..'Some

- - -

1

lmean1ngful d1scu551on and comparlson of data was to he done

a hlgh r1sk 51tuat1on and requ1res careful superv151on on”

L3



!

T-'stu'dent:'s; sdggested that they de51red questlons whlch

l‘effort when noted by the teacher. \ﬂﬁ‘

' ﬁilnvest1gat1on as belng of’ hlgh value. B ,f :‘“.f BT

. Descr19t1on§jof Student Meanlngs Class 2

requlred hlgher 1eve1 xlnterpretat1on. of the data. ‘ The 'nff

~

students felt however that some con31deratlon,‘reflected 1n “t\jéﬂi

AY ~
N

the gradlng of a report,. be g;Ven to unusual -or extra; 3m;‘

- -

. o
~ \

Follow1ng the un1t ‘the students “and teacher were

e suffiCLently Mbtlvated to sug@?st changes and addltlonal :, 33Q"

activities. ~They con51dered the - openhendedness 16ff-ah' .
/The h1gh11ght of the un1t was the constructlon oﬁ the R o

qu1n zhee. 'It appeared to exempllfy those aspects of the

laboratory experlence valued by the part1c1pants.' Most ,Saw

) N -

the act1v1t1es as also prov1d1ng them w1th somethlng of. use'

)

out51de the school settzng., V:As ‘a result two students j'v

P
-¢ A

dupllcated th% qu1n—zhee act1v1ty to show others the kﬂ_“'l

potentlal value of the knowledge galned

St : . . . - . Y s T

- Background Ln ngh School Sc:ence

i . . ' : ' .’ ) 7
Three Students, des1gnated H, J and K, VOlunteéred .to

Al -

part1c1pate 1n the 1nterv1ew se551oq The openlng quest1on

-

asked the students to descr1be preV1ous experience 1n hlgh

li

A

“:school sc1ence. Two 1nd1cated that they had completed both

Blology 10 and Chemlstry 10 the other had taken B1ology lﬂ(Z‘ -
] KO
only._ They were all fam111ar w1th labqratory act1v1t1esk

cand . they ment1oned blologlcal dissect1ons and microscopeﬁ

work ‘as well,remembered experlences._ TheglntervheWer now .

~
P

, A , . P . .
. Y . N

- . . + - - . .
A B R -, . . , . N -



.:loglcal sequence and - the readlng level//Bt d1ff1cult "h

'that there. would be more’ beneflt from the act1v1t1es 1f the,':

‘ll
: 4
L. . . R . . e e RERE \

. , .
- AR

,lturned to the snow ecology un1t The students noted that a‘

number of - act1v1t1es had taken ‘place'_bncludlng'_the

'measurement of .SNow . densltles,'examination of ' Snew strata; -

\ .
s -

frecordlng of temperatures and-«construction of the snow

-~ .. . . . Tl e .
! . . . . - <

;'shelter or qu1n zhee.' . - R B

1

Laboratory OrqanlzatlonL Instructlons and Procedures

. The organIzatlon'uoff the, student booklets _was:

N

discussed'? H. and J thought the mater1a1 was organlzed in . 34 

1

mentlbned that the materials 1n Book 2 were more dlfflcur

than in. Book l ‘ More dlfflcult work should be explalned 1n

~ \ -

class and covered step by step. ThlS would clarlfy the'

11ttle thzngs you need in order to proceed H suggestedf

, -

Eteacher would glve “an overv1ew of the entlre unlt. These .

=

1

are meaningsf in the Immedlate Area of Belng. J %tated’

- »

B

. used in the - booklets and 1nd1cated_ a’ preference for..a

- minimum of new- terms. J also thought the teacher shouldAgO'

over\the'materials in. class and tell the students what to
dofin*a'stepaby—step manher,‘ Thls 1nd1cates attltude in‘

the Passive /Area of Belng,' s1nce “the \student is. - not

t i

'.prepared to accept the respOns1b111ty for becomlng fam111ar~

‘with the actlvatles on- her own 1n1t1atrve. ) }~K“also

e . Lo . " \ . - ) R s
reflected similar opinions., .- < . e -

’
’

. ~ ST - . ' Al - . b ‘
" Gne of the class dctivities involved the manufacturing -

dlssatlsfactlon w1th the Inu1t terms (sc1ent1f;c'1anguagey'



-

i

'to be' in'\the Pa551ve Area of Belng,' the. concern for;

'fthlnking.': : D ’ - .-" ' f, -

‘teacher. Using poor equlpment for labb
work is not deSlrable.'

J 1nd1cates llttle personal ’satisfactionk froml using

self made equrpment Sturd1er and more accurate teacher
&

' supplled equlpment was de51red ‘AThe student 'cons1ders:

’

accuracy of measurement 1n ar lab to be a valuable feature._

N - o~

Although the 1dea of us1ng student made equlpment appears - h

;-

accuracy 1n data recordlng suggests some meanlng rthhe'

v B
E ...

Respons1b1e Afea of Belng. C if’

- The recordlng of laboratory data was then d1scussed

: H and J found the prepared daﬁa record1ng forms useful and

;e / P

eaSy to 'use.il The formal lab report (results/d1scu551on

K

form} ranged from reasonable tasks to more d;fflcult ones.,

:

Many of the questlons made one ”thlnk hard"hand beyond the

1nformatlon collected ,K con

"a valuable part of the lab a t1v1ty, 1nd1cat1ng_mean1ng in7<

./ 1

K could see .no value in

g f
7 ’

A ‘D
11ked the 1dea of questrons that de one extend h;s

‘“ T L , e .
‘A. specific  gquéstion. was directed to prodlems

‘

.associated with the ‘graphing ‘of temperatures within the
. . N R . - \ . . . . . - .

rdered that thls feature was -

.

by the ;studehts Tof some measurlng dev1ces Erom;_local_,”
jmaterials..\é The snow sampler 'dld pose ~something. of a
‘problem: L h R ';;‘y-;7f'ﬁ . ;Q:,“Qw‘f';g""
J \‘,' f ‘There were, problemst with - the snow

o - “sampler., They were too "flimsy. . Proper -

s % - equipment should be. prov1ded by the

>

iéqa-'



T .

populatlon study un1t made the Work 51mp1er. Both stated-

\.Eor others i the class who may also have been a

';of Belnq.. S "'._‘f';t-rf ;“j:;‘

. , - ,
N . . . Lo
v . “n 4
. 1

snov, All students 1nd1cated few problems w1th graphing.'

H and J suggested that graph1ng technlques learned durlng A

that they valued the use of technlques from one area to‘

another. - These are mean1ngs in ‘the Immed1ate Area of

Being; J then mentloned that the populatlon unit they had

been study1ng had _been - interrupted 1n order to begln the

\

snow un1t | She felt that thls d1srupted the unlt and was

not the appropriate thlng to do.~ Thls idea Ls-in:the

f ’ S

Immedlate Area of Belng as ‘it does not 1nd1cate agionCern'

fected

135

wthh would have 1nd1cated mean1ng 1n the Respon51ble Area""

- ey

‘ .
-

At this polnt K‘ i‘tergected that there had been avﬁ

probLem noted when dodng the - actual temperature record1ng.

The thermometer had to be read the 1nstant 1t was taken out

of thq snow to record the snow temperature.f' Some groups"
T were slow at the1r readang., Accuracy 1n recordxng data 1sf
of hlgh value to the student (Immediate Area of Belng) and

data should prov1dey mean1ngfu1 1nformatlonf to _everyone:

(Respons1ble Area of Be1ng).y;lﬂ_~“;' - S

. Predipting results in 'advance of _a' data record1ng~

;activity  was a feature of the snow ecology unlt “ Whenrf

questionedfaboutoit,'the students indlcated that 1timade

the lab more 1nterest1ng sSince 1t was a check_to‘see'what,_“

~ S

you did or - did not know B 'These meaninds‘:are' in- the -

Immedlate Area of Be1ng.' K‘uncovered a problem:



R,

] e : N ‘.‘

K- i IW1th regard to the prediction requ1red

. everyone. ba51cally knew it .would be

"warmer under. the ‘snow, at the bottom

. layer:. - It was hard to compare

. témperatures since the qpredictlon air

temperature was different from the

actual air. temperature. The snow was
about 42 cm deep agd the’ gemperature at- .

7 " " _the bottom -about .} C to 1 C,

K prefered ‘to pred1ct using the actual amblent temperature

as’ & startxng po1nt to enhance the results, meanlng 1n the

‘ Respon51ble Area of Belng. ‘The apparent knowledge of the

sub—nlvean témperatures, however, seems to have reduced the:

‘effect1veness.(>f predrctlng. It had to be done anyway.

Th1s 1nd1cates meanlng 1n the Pa531ve Area of Be1ng.»

?

The 'cold_ weather cond1t1ons were stressed by all -

studentsgt H and J stated that few students were prepared

(clothlng) for the flrst outdoor ass1gnment but made qulck

'correctlons for the next act1v1ty.' By the final exercise

the Weather had warmed up. somewhat and was more tolerable.

Ne;ther mentloned any problems. with the ~f1rst,,outdoor

actlvlty. _ Although the harshf weather 'made. the field

act1v1t1es -less enjoyable,,_thé lab' act1v1t1es.‘were “of.

“suff1cient 1nterest for them to want to cont1nue ‘with the

. R ?.,-

unit. These ‘mean1ngs are W1th1n the Immedlate ‘Area of

Being;h When one of the students in-H's lab group mentloned

hav1ng to read the 1nstruct1on book while out51de, the

students felt it was thelr own fault for hav1ng to do so.

Th1s 1nd1cates meanlngs 1n~the Respon51ble Area of Being.

.K was unprepared g? perform the flrst act1v1ty She

<~ .
-

Lo
had read the ;nstru

'.'?-Q,egf%bUt w.as still not sure what to
ik , - A
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S . T o
L B
: : ’“"_tﬁﬂ[%‘*“ S e -r~*~ﬂi"w. I
~K1u‘,» - - There. was a 1ot gf standlng around and R
Co "readlnq :‘1nstead . of do1ng the; wg;,

ractivities More teacher dlscus51on ontt

-what the act1v1t1es~were Al about o

“would have helped, More class tlmé was;\}*

needed. 5 The class -was' tbld*: oniy to. T

.read -to page S0 and soy, The. mater1al,ui7

was ‘given | thé prev1ous perzod ang -’ S
.- everyone: was told to. read it. . Class;,h_~ .
~. time should" have been given to.- do the;““
-_readlng.~-i S ) . :

/-'_.‘ -‘_/.-'
,,:<" N . P

ehThe student prefers not to attempt una1ded 1nvestigat3onh'

because of the extra effort 1nvolved Class t1me rather4_\
,bthan student s t1me 1s preferred for ass1gned work Thls:i‘

1nd1cates mean;gg Ln the Pa551ve Area of - Belhg.% Ql,v;q

. SN Lo ’,{4’, - LT

3,

The students apparently l1ked a 1ab group 51ze of from"

- e

fthree to,four members.s However, K thought that a large

"\ a

group (about lﬂ students) could bu11d the snow shelté% moret e

K2

i .effect1ve1y 51nce 1t would 1nvolve 1ess phys1cal work peruéif;

.person. ) Th1s 1ndlcates 'meanlng> ln the Pass1ve Area o£;¢c'

’Belng . - R A ‘ = . 5 .‘ . . . * : - ../’;
ACtiVltleSL ASsu_:{nments and Laboratorz Evaluqtlon .

‘ The d1scuss1on turned to tﬂe reportlng of laboratory
\ - - .

'WOrk Ln general and of the snow un1t 1n partacular.-”ﬁ.

~

1nd1cated the necess1ty of Some- type of final report- E

oy — : R o ' '.',f‘ -
B : B It makes you concentrate ‘on ‘the work &’
' _bit .more,  since - it- will ‘be". marked

Without a ‘report -people will . just fool-~‘

N

‘around ‘and . not pay -attention,  With-an. . ‘. .- -

evaluation there is more of an attemptﬁl'

“to get” somethlng done in the- labu:i.s.

‘The .report ‘make’s you learn more- becausezg‘
o answers ‘have to be wrltten down and'”



>

-~ -

thlnklng is’ reng}ed bef6re you do,

s ' E

/" ../

2The student would not put out max1mum effort unless some

Ly

'reward ‘was. forthcom1ng, partlcularly marks. Thls=mean1ng~~‘

1s 1n the Pa531ye Area of Belng.' The student takes 11ttle'

"'or no responsxblr?y for her actlons.” However the student'

~

does redognlze that there LS value to ertlng / report

"

because learnlng appears to 0ccur by dolng so., Th1s 1s'fn

N

s

- . \

w1th H J saw eVen greater vaIUe ‘in the- repdrt as 'a

’

learnlng experience and noted the retent1on value of

B

.'meanlng 1n the Immedlate Area of Belng.. "

. .
Ta N Sy . v

JJ stated that a good portlon ‘of the ass1gned mark:

glven ito;{aj report should be based on’ the actualf

part1c1patlon of the student as well ‘as,. the accuracy of the

1

data collected“ 4 Th1s 1deaf' 1n the Immed1ate Area of

~

Be1ng as . it suggests\the student is concerned V&th dolng ar

P PR 3 ., \

good Job w1th the requ1red act1v1ty., All three studentsﬁ

}

”stated that the evaluat1on of thelr laboratory work hadf

) ¢

the Immed1ate Area of Be1ng. Students J and K concurred'

Vf'ﬁ Wr1t1ng up data\ and analy21ng fit;' Thls would suggesta'

‘ﬁbeEn' falr."\No__ﬁurther dlscuss1on- arosev‘concernlng4

\
.- . ‘

. :
.:reportlng and evaluatlon, 1nd1cat1ng that 1t ‘was of m1n1mum

- - t

congern. -ly‘d e

v ’

The Laboratory as a Learnlng Egger1ence

“

'-5 When\asked the1r general oplnlon of laboratory work

all three 1nd1cated that laboratory work .was -.a break from

‘—the regular classroom gr1nd whlch. K .noted, .was bor;ng,

138



‘ ' Thls suggests a nmanlng in the Immedlate Area of Be1ng.
%J/.

The students appeared not to view the laboratory work as

much more than an. 1mposed activity: -However,_J;expanded~on

the meaning: S ’ . | b R
N A ) - ' ’ -

J . You get- someth1ng by doing .a ‘lab. The. ' . .
' material is expla1ned to you in more R
-detail than if you just read ahout it
5o = ... and did not experiment. You have a
: "better understanding by - do1ng. If you
3part1ciphte yod\understand more. :

N L

The op1nion expressed appears to be in the Immedlate

Y 3 _

-

i .
-Area of Be1ng. ‘The student sees the laboratory as a means

for self "improvement and greater understandlng of‘ the

- principles"bedng studied~ H noted that laboratory work. o

:with.potentlal appllcatlon out51de thelschool is of ~
" particular value, and yould. 1nd1cate a .meaning in the

: A S e i
,Responsible‘Area,of_Being:, K stated that a good lab must

. hold your;interest:,
v L -

N )

/

[ o . t T ' N

K © . If you don t- undeﬁstand why someth1ng '
‘ — - must’ be: done, like some ‘dissections, ‘ o ; g
there is- -personai -involvement.- o .

. ,,;Dissectlon labs were not good.

. e

K does not' pparently show any des1re' to take‘

11n1t1at1ve in determ1n1ng the worth of the d1ssect1ons and :

,suggests a mean1ng }n the Pass1ve Area of Belng. when

further questlonedron the dlssect10ns~both H and J

s

1nd1cated dlspleasure with the- fact that once 11v1ng

L 4

organlsms had to be handled and the worklng condltxons,

1ncluded unpleasant odours.. - Thefir reponse also .must be'

[

con51dered to be in the Immed1ate Area of Belnq. ’ T

.

~ : ) . ' : )



o Lo v ,.'.‘14,‘@'
'K viewed -outdoor activities s-'rating 'higher thah’ -

L

indoor'labs as'the~c1assroom setting‘

an . be lef beh1nd.‘

. . 4 ‘ - .

noted that since b1ology studles 11fe, outdoo act1v1t1es_ﬂ
b I - N :

, N
A .

1nvolved the real world and thus are of more value. Where‘

\ Vy;’
.

K sees both classroom and outdoor exper1ences more in terms

of the Passive Area of Belng,'J appears ‘to glve it mean1ng'

'
!

vore

in the Immedlate Area of Be1ng. :

~ )

H descr1bed a~bacter1a1 stu and 1nd1cated it‘was a

b3 ' o =
valuable exper1ence becauserlt revealed data on organ1sms‘
- \ S -

.whlch are normally not observable.a This commeht-1s,1n the

T

_Immedlate Areax of Belng. K also -stated 'that badteria

‘-

collectlng d1dn t- seem 1mportant and probibly was not worth -

do1ng., Thzs response is in- the Pass1ve Area of Being as it "

indlcates a measure of boredom and d1s1nterest ‘

- 1 ~

The dlscu591on turned to the 1nfluence of a’ teacher on

the student s att1tude toWard laboratory work ‘H stated’ e

l IS . .
ot ~9051t1ve att1tude, on the part ’of'“the“teacher

-,

,1ncreased stddent 1nterest and the value of the lab'

‘ - , -
- ‘.,\ . v,

' - _In Chemlstry, the teachers gave _the'.i:“ -

impression of wanting' to. do- the 1lab .
themselves. _ They were always moving

. -around, helping. - IF ‘the teacher likes ™. .~ . .
- do1ng the lab work lt probably helps“ IR :
' ’ ,make 1t more fun. o ‘

B .

1

H sees the teacher as the s1gn1€1cant 1nfluence on her own‘

! ~

';attltude to the Jaboratory, not her personal 1nterest in
L ; ; { - / s .

. ‘the sup]ect The ﬁeaning is 1n the Immed;ate Area of

\
<

Being. J ment1ons that the maln effect of -the teacher ‘has
been to shlﬁt the_emphas;sAfrom_teacher centered'activities

. . v, . - L . R
¢ L. , . . ' . . . \ )
v oo . r, - ) ‘ s .



"of the laboratory 'situation.

1

-

at Junlor ngh to more student centered responsib111t1es at

the Senior ngh level : Thls suggests values ’Hn

- \

.the:

.Respons1ble Area of Being since the student 1s prepared to

take part in the dec1s1on maklng process, w1th1n the 11m1ts

A
steacher influence.

b

n

K had. no comments a

bout.

~ When asked specifically whether laboratory work was' of

.personal value K responded that she ‘was not

science in general was useful; and found it hard

sure

to de

if there had been personal gain from the_laboratory;;

is a problem.

K sees laboratory work as. of value only

matter or,

N
’

Something 'was. learned from b1ology but
not much. Not really wanting to learn

fnteresting.

-

-
-

~ 9

Biology was not very.

that

cide -

if the subject

course is 1tself 1nterest1ng. Labs are also of

v, ]

.value maanly because they. break up class rout1ne and not

bbecause'the activity is 1nterest1ng.v

fbelie&ing“

.

respon51b111ty for - the - laboratory ekpertence, K* s mean1ngs

are’ 1n the Pasive Area of Being.‘.

]

-

Although H and J agree that labs break normally bor1ng

class routlnes and thus are “fun
‘pos1t1ve

'students,

comprehensjon of -the,:subject' matter plus ‘a

effect are valued:

)

characterlstics. The interaction with ‘other,

‘freedom- tov'talk jand " discuss,

- ~

B}
4

- - . T e«
!

In' lab ‘activities you get with other

1

people. You can ‘talk. . You learn
something better also._ In . chemistry

- R - . =

- 2 -

"seeing:

they note-other more

is

.S1nce she takes'noe

increased -

~

7
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f.?‘

- for example -you can read. aboyt .a
reaction producd¢ing a coloured Co

_precipitate. If you can actually see - :

it done it is better.<

~

K : ‘You comprehend’ bétter because you see
it, ‘not Just read about somethlng.

1

Both students have valueS‘generally in the Immediate_AIea

of Being. However in 51tuat1ons where real bbservat1ons -

\ .

are- made the students do pake a dec1slon 'bn their °

Y

gy It was warmer inside. = It was a

Being. If thel

+

-acceptance of  a teacher's or- text'%\ 1nformat10n whlch

1
-~

i

suggests the Respon51b1e Area of" Be1ng.

S

-~

The most popular-activity 1n the.snow unit appeared to

/

be the snow shelter activity (qu1n zhee constructlon) All

v -

three»students concurred that 1t was fun to construct the

\ -

quin-zhee and there were no problems 1n maklngjlt.- The
students all considered that the activity was TValuable

because of its potential usefulness: T~

valuable experience, especially with
the winter conditions’this year. ~
J - It was warm :insdde, espec1a11y with -
' people in it. It was about freezing. ) )
If ever you are stranded in the cold, .
~ you could build one to keep from .
freezing ... basic survival. -

The students saw the act1v1ty as hav1mg a practlcal

~ . ’ N

'appllcatlon to the1r own personal lives in an “emergencyA

situatio his 1nd1cates meaning 1n,the Immediate Area of:‘

concerns had included others, meaning in

Area of Being WOuld also have been N
Iy . 1

the\hespgnsibl

‘&ndicatedu : The students _were then asked how they would

hhaVe reacted to the unlt Af 1t had been taught entlrely in - -

P 8 -

'

] ‘. - N




g

-"'H ' The unit f{f 31mp1y learned in class as

v

Ea

AVE o Itvcould not be done. Be1ng ‘told the

-
AN

\the classroom w1thout the actual 1nvestigat1on. K 51mply

. >

,'i}stated that 1t would not go over w1th a'class if 1t was a'

-

'classroom orlented act1v1ty w1thout fleld work-;vTo,haye}

value the lab port1on was’ necessary j oo s

0 . : : . > I3

. effects of snow on temperature would “
< . not'help.the student. The student must - - -
7, 7 do  the activity. Thls would'’ 1ncrease .
- - understanding of how and when I got the.
B results. o .

facts would not be as effective. Be1ng'
outside doing it is better. It is more
_interesting whent doing it by yourself
. : and You pay more attent1on.

Whlle H's comments are- in the Immed1ate Area of Belng,

-

J shows sbme concern for. maklng personal dec151ons. This

A

-

comment 1nd1cates meanlng \1n Respon51b1e Area: of Being.f

. 7
Both H and J cons1dered that the snow ecology act1vrties

were the best lab exper1ence to date, a worthwhlle

A

.experlence and that the unit had the qualltles of a° good

lab.

K d1scussed the unit with some frlends not 1n the

class because it Was an unusual type of! a8'1v1ty and she'f

had a good t1me do1ng it She d1d not really see why th1s
J

‘or.other labs are be1ng done. Labs are a nece551ty

\

order to complete course requirements. Labs have meanlngs/

to her that are 1n the Pa551ve Area of Belng. She diqd note

that labs’ hav1ng 1nformat1on which could be of use aﬂ .a

later t1me had ‘a kngher value. : Th1s meanlng 'is in the ’

- = . B
. E M f
P

Immedlate Area of Be;ng. ; R ' - ERNE

]
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,

Only J dzscussed the snow un1t at home, bﬁt' onlv

\

because her parents"wantlng to know why shovels had -to be

EIN

. ~

'ﬁtaken tp class and the purpose of mak1ng a snow sampler.

5Th;s would suggest meanlng in the Pa581ve Area of Be1ng.

Th1s 1nd1caﬁes that the materlals were not of suff1c1ently

-~

\ v

'~h1gh 1nterest to dlscuss them put51de the school/settlng.* \

/e

pHoweVer, J. agreed that the snow 1nformatlon could be useful

-~ - P

vfln an emergency w;nter sxtuatlon and that pr1or to studylng

S

7

“lthe un1t, u51ng snow to help surv1ve w1nter cond1tlons

-y
T

‘ ? would,not have been consxdered , An- altered view of snow_;n'

> 3 Lo

che w1nter env1ronment had occurred Thls fnd&catés

- L~ w

lmeahlngs ln the Immedlate Area of Be1ng and- borders on the

~ e R v -, s \
- hd 1

Respon51bke Atea of BeLng. . ~ R | ‘

LY

1 R -

¥

., of Belng) 1t d1d not appear 1mportant enough to d1scu;s

N )

outs1de -the’ school srtuatlon.; ‘H saw ‘thHe concepts 1earned

as usable if stranded outdoorsl;n Winter,, She was-not sure

-.\,

whether slmilar surv1val techniques would. not have been

1 A \ . -~ - - PN
used in any”base. - - L2 -

-
~ A

The students were asked to express their react1on if -

’

1nformed that they were to take a s1m1lar un1t in- another

S~ N T
s E. I

Lesursey’ T n o S e @ -
* ’ T P ' : ~ P’ .

H f s If a slmllar ‘unit . .was to be included 1n*

N Blolpgy 30, it would" be -looked ‘forward’ o '
- to.\ It would “Liven® up the course._‘i, R

Th1s suggests a pos1t1ve attltude- to the -unlt by El and ‘

-

meanlng\w1th1n the Immedlate Area of Being.; H alSQ notedr

that it ‘was fun to do, 'prov1ded useful rnformatlon .and

Although H -wa's 1nterested in the unit (Immedlate Area ‘0

s



”would probably‘.be the highlight of

M

meqnlngs are 1n the Immed1ate~Area of Belng.

J reacted

.o ~

activities were preferred.to

that

\

a second study unit would be welcomed

rlﬁ the Immedlate Area of ‘Being.

1ndoor labs..

1nterest 1n the act1v1t1es are suffic1ently hlgh thatﬁ

Biology 24./ Thess

K
r

in -a 51m11af vein and added. that outs1deﬁ’- m‘\

‘Thls Lndlcated7\

v > ~

These meanlngs areV'

The outdoor act1v1t1es(

were seen-as 1nvolv1ng the real world and as. such 1nd1cate'“'3 .g
N mean1ng 1n the Respon51b1e Area of Belng

'q'-" 1§@The labdgécblvztaes are consxdered o
- “es . good” experlence, 1nterest1ng anda/:\.f

- ‘ ' . ptov1d1ng ba51c knowledge.,
o Tt often have ' common:

‘knowledge you

Other "labs . ‘“”-_p'li'-w
-edn - 0 C

- i learn. The snow ﬁnit had something to~¥ﬂvf' .
e ‘do’ ~with: future'_ use.. . ... 7
e T —/Potentially are QbOd‘-' L

L pract1ca1

.The student sees the

\\J recommended the un1t as. mandatd#y for Blology 20.

act1v1t1es not only as personally

R

valuable (Immedlate Area of Belng) but .as belng valuable to

,._.__-.-.\
©

e

others (Responsrble Area of Belng).
K notedfthat she supposed

3‘1ncluded ‘in‘\a~ future- course~

?flnterest, but,
'\jn1ce to. do 1n summer

"1nterest the student.

1t 'would be‘

{
referrxng to the cold

;w T

if this type of unlt was

somethlng dof_*f o

R

"It would aISo Be -

The unit actlvgtles d1d not overly.'

The facetlous remark about summerl'ff RS

{f}ndfcates that the physical d1scomforts wh11e do1ng the labi' o

a

"Were more

knowledge ga1ned~ . »._.i'-
;‘\." . R . v:‘ '_:_// . _. V"" L - ~ -

B

1mpo:tant than the concepts

ildustqated_orf, C L

© - Ly
kY " .



e

-,

o

T

TN

\~.80meth1ng of uSe was. galned from the _
- uanit,  unlike dlssecting .a- frog whlch'

was not ‘useful. -Usefulness  is good in_
a lab,, You can't have 1labs everyday

'TOnce in a while 'is good. .. - A

.

- The meanlngs of the 1aboratory experlence to K appear

w1tth .the Pa551ve Area of Belng.‘l

poss1b1e usefulness of lab work

Descrlptlon of Teacher MeanlnqsL Class 2

‘

/ . v

“¢ the Immedlate Area of Belng. '

~ /T

Attltudes Toward Sc1encé?Teach1ng

The

/ s t . . B

Only suggestlng ‘the

teacher: was aSked' to descrlbe his academlc

3 \

background and why he had entered the teachlng profe551on,

] -
He 1ndlcated that he 1n1t1ally recelved a degree

\
sc1ences ’

[N

-1

had worked n1 the lchmmerc1a1~f1eld fo

1n"the

r a_few

yearsJ then CQmpleted hlS B.. Ed."at' .the Unlver51ty of

Alberta.;

Teachlng dld prOV1de some freedom to purs

"1nterests durlng the hollday‘perlods.

:

~

ue other

>

1

When asked to express hlS oplnlon on teachlng as a

profes51on, he 1né&cated that 1t has not been "too bad“

It had 1ts ups and downs.l

1]

‘le1ghteen years you must llke it or yoqgare stuqk

Smlth dees. not appear £o consider teaching ‘a

~ .-
!

B A . . .
, occupatlon,‘ thus. hlS_ commentS» suggeﬂk meanhings

P

Immedrate Area of Belng.r'

Thev

durlng his' career.]-He 1nd1cated that they have

¥ -
| . N <

teacher 'was questioned on <the subjects

v [

’bi°1ogy,

science.

draftlng, sacrology,' geography and

Blology has always been one of hlS

4

-there

‘taught

%enerai
. & .

_teaching

\

_"I guess if you do somethlng for

n ideal-

-in " tHes

‘incidded\

T

1nd1cates any meanlngs “in-

’



,>assignmehtsr

o

' \
Sm1th was certalply famlllar

SR

w1th the

ZProvince of Alberta b1ology program and preferred to’ teach

in” th1s -area.'

-

"stagnation” j he llkes to 1nstruct in other

'someth1ng new keeps you 901ng

the Immedlate Area of Belng. T

. |

Ny

_This suggests meaning in

Sm1th was then asked the extent to wh1ch the lab plays

A

,a.role 1n,has“b1ology classes,y He stated that although a

\

' reasonableiamount“of:lab wOrK is valuable,

~

the

He— also’ noted that to prevent teaching.J

areas since -

need ~for. -

preparatlon t1me reduces the amount actually done~_

-
sas

;smith_‘-1'Not‘as‘much'as what is desired to what --

I -think would be ideal.

are difficult. They take

* I must honestly admit that I don t.-do.

. as much” as I should

‘a-
_preparation: time on the. teacher's.part.

. Lab exercises
or proper lab experiences for studénts;
lot of

1Meaning appears to . be‘ in- the Immedlate Area /of Be1ng

*Sm;th went on to 1nd1cate that ‘in’ Blology 3@ he attempted

_about a dozen ﬂlabs,' whlch/ 1ncluded

C e

both:

demonstratlons .and lab experience s;tuat1onsq‘

¢

teacher

. Laboratory OrganlzatlonL Instructlons and g;ocedures

4

- In order to 1n1t1ate d1scuss1on on spec1f1c laboratory

. Qork questlonlng was now d1recﬁed toward the snow ecology

_uhitf, Smlth was asked how the students responded to: the

unit:’ }1' e . R . -

Snith . It - was (éssentlally

lazy. They don' t like. to go outside

becauSe -they are inside

types

and

’

. generallyl‘
favourable., ‘Some of them of. course are .

147



- to hi$§ class: : ) R

: V
e
- Ef;?

.-

?

because of" that, regardless of how it

would be set .up, would not be really

turned on‘by it.

-

he saw this as a-respohse to classroom morotony.

’,

SmibhfaISO‘added-that students did not'mind going out and

s ‘
Both the

,,teacher S. and student meanlngs are in the Immed1ate Area of

Be1ng.

smith

‘Th'e St
materials. Ny

sampllhg were not dlscussed in class.

i

the top1c in’ class.~

Area of Be&ng.‘

;

-

The teacher was asked how he had 1ntroduced %he, un1t

/

‘Thance to take. the oppSrtunity to -
through the-
"exercises: to be able to. tell them

Ve . B
'\. . - ‘”’\»‘Q,'l . ~ {

R
.

% — ~
- + ) '\ “ . .

The unit wds introduced by giving‘the
Jbasic. reasons for- doing it, and

generally what théy would be “expected
to do. '+ T-had not really taken or had a

figure . out " or -read
precisely. what they would be doing.

The first ¢ime through was 1like an
opening night performance and vyou

flounder from '‘one experience- to the

next.

[RRRY

+

1

Spec1f1c detalls on -field " teghniques and

“a 1ab activ1ty allows for a, more effectlve 1ntroducb1oq to

Sm1th noted that the package of mater1als

'J*-Lw _

e

her had not ‘become - familiar with " the package of
-Familiarization}with

Thls suggests mean1ngs in the Passive . °

prov1ded was suff1c1ently complete so«that a student who

\

© . can

, instructlons and proceed W1th the d1rect10ns

\read and th1nk ‘a’ b1t should be able

i

Mean1ngs are in the Immed1ate Area of Belng..

were

4

-

Sm1th was then asked

-
' .

_réallstic,. worthwhlle and attalnable

\ - -

to’ ~follow the

given,

a

1f the objectlves of the ’ un1t

lab

148



-

v

s

Smlth

Sm1th con51ders that the - clear and surprlslng data as well‘
as the directed qdestlons in the lab - results/dlscuss1on‘
sheet contrlbuted to

suggests meanlngs 1n the Immediate Area of Be1ng._

>

" Smith

Smith was-quest1oned as_to whether~students,often cook up

resul

'

Smlth cons1ders that correct data and correct answers to '

lab quest1ons ar

The

ts:'f i

Smith .

. Sitpation:

-7

"usefulness of- the pred1ct1ons pr1o

-y

’ N M -~

- . N - ‘ . . ) - -

Yes they certainly were. I think a -

number -of students were- surprised.

"They kind of had a 'feeling for “their -

results,»antlcipat1ng them. ‘They- were’

still kind "of ' surprised ‘at--what they.

did get. The way the lab was set up
certainly made them think :in-. the
direction desired.

teacher wasf then aske

1

'to,,comment

[

N

1 made a mistake, in dolng that part of

it. _If I could do it agaln I would
have” them make . the. predlctlons before .-
in “so - they

going out, then. hand . !
couldn't cook them up-afterwards. Some
of them didn't do their predlctlons;
until after and cooked them Auap. - .-

ind 1 ’

There are't1mes they feel compelled ‘to.
.do. this. If they. -are after marks, if’
" conscientious, they don't have. many '

_ reservat19ns about cooklng results.

;

RN

© You- know; the unit -
"provided the questions in-a ‘directing -
" - sort of- way - whlch was qu1te useful

the value of the snow un1t.

N

3 ths

.on -

¢

h1ghlyhvalued by the students.and_

. general1zes that consc1entious students who want h;gh marks

have some 3ust1f1cagﬁon for cooklng

N

@ A

results.

ThlS

suggests mean1ngs*@% gpe P3551ve Area of Belng, for both

lthe‘

w2

o collecting'the_data}.*

19 o



. - Smlth and

(referred

':_ind1v1dua1 teachers, u51ng their own sty

would probably wish to- mahe some mod1f1cat1ons.‘

the students,

-~

7

) T When questloned on the organ1zatlon of)the un1t, Sm1th

to 1t ‘as pretty good", T ‘thoughé “that

s and Strategles,‘

He felt.\

'»that the lab report forms requ1red thlnklng on the part of;

‘the student but that the data sheets should be«part of the

report (1n fact, they were). _MeanLng appears to

Immediate

Smith -

>

The lab was falrly 51mp1e in.concept.
It might be - used. with  some

be 1n the

Area of Being. -He made further comments:
A : . : - iy .

&
¥

mod1f1catlons teo a Junior ‘High Biology
“eor .Science. - Some of them found it a

complex. It might be (used in Junior

bit simple, not elementary. It wasn't.

. High) for further cofsideration. It's .-

]ust a thought, for what . it's worth

7‘ Labs whlch can be’ ea511y mod1f1ed to' su1t the teaching

s1tuat1on are of high valué and have more value if they can

%

— ThlS suggests meanlngs ‘in. the Immediate Area

-*Smith,contlnued:

Smith

of Being.

éerhaps you could also go into heat

loss, animal heat loss, and relate ‘it
to the number of calories required.

,Look at nutrition and how much energy

" food an animal has to cpnsume in order
to: maintain body heat and this sort. of_‘

thing. The' unit  can be extended

There is no end to this sort of thing.

Smith values 1ab“act1v1t1es wh1ch allow for expan51on of

h B

be used at dlfferent grade levels with minor mod1f1cat10ns.

e

-

the concepts and suggests mean1ngs in the Respons1ble Area

of Belng.

' He agreed ‘that the snow ecology unit exhibits ’

156



‘.
- TN e,

g most of ‘the character1st1qs above and con31dered it to be

v .. - . e

j well organized o Tt Ca

'5' When asked about the t1me'allotted to complete ﬁ“é\

ﬂfdl"unlt, he repl1ed that there was actually a lot of t1me to

.

do lt .1n0.~’r “—. . J . © . .
\ . S L \‘ "" ; v : : . < 1

-

“Smith 'We d1dn t need all the t1me allotted to .
' SR § S which was: good Everyone can take - . i
it a "bit- easier. . Generally though, . °
..+ when they are outside they tended to R

. hurry -as fast as they could because
. they were' freezing. These .city kids
doén't necessarlly dress up even if you
< warn-. them. You ‘tell them. and ‘they - .
'still don't dress up ~fot the kind of '

o . weather out there and this year when ©
the unit was done, it was pretty v T
obnoxious. - So the students ‘were

suffering and therefore did not really
- do_what, they should. . _ 4 L

‘The teacher sées extra ava1lab1e time as valuable 1n that

~

uan activ1ty ‘does not have’to be rushed. Thls indicates’

T

'meanlng in. the Immedlate Area’ of Being. ' His comments on

studenespreparedness for lab . activ1t1es suggests that his

-

view. of these students is in the Pa551ve Area of Belng.

This is’ further illustrated below:

A
2

- Smith Outside the forgetfulness of ‘the .
T “Students it wasn't. too bad getting it -
together. You still had to be on their
backs. They tended to .be reluctant
They would go out there wonderlng what-
they had to do. I wéuld say that I .
told them. what to do. You have to
prepare yourself inside to know. what

you are going''to .do when -you get -qut
there. *They stood out there wondering ]

e

what they had to do. N oo

Smlth notes that students ~appear to be unprepared to plan

work ;n advance of an ‘act1v1ty, eas11y_-forget lab

~ -

O



-

- Smith There: was a ‘group of one, a chap.

'1nstruct10ns and need COnt1nuous p;oddlng to get them into’

' W

¢ “an actlvity. ) From the teacher s point of v1ew,A th;s

suggests student meanlngs in. the Pa551ve Area of Belng.

»
o

t

m klng some’ of thelr own equlpment He thought that hav1ng

a full set of equipment ready to go would be preferable.

Students took.varylng tlmes to make~the'equ1pment and thus,

droups got out 4ofv synchronization'iin ‘their outdoor

activities; Smith mentioned that there were three or four .

students per group ~and felt .that two or three would have

been better.‘ He. also: had a group of one‘

1 . ’
.

- . - There are loners. He wanted to work by

v - himself and I 1let him. ‘He did the"

: : first part ‘but. didn't turn in the
second. He didn't bother to get around
to,doing the last part. Everything one
day and "zilch"™ the next sort of thing.
He” didn't follow_ through. That is one ’
of -the .problems of a long 1lab., . They

~ (the students) are hot and cold They
lose enthu51asm qulckly._ o N
Small group srzes‘are preferred by the teacher. Smith also

X

assumes that it is the responsibility of the student to go

" through all. prqcegpres and complete activitiesiirxdasliab-

situation. In addition the students are also expeeted to.

\ . . . . .' . . . . .
arrange groupings on - their own. The teacher perceives

these steps if terms of the ﬁespbnsible_Area.of’Being. His

reluctance to- is "loner™ working or put into another
) . 23 g

group suggests Neaning in the Passive-Area,of'Being.“>He
also sees less v_lue ‘in 1ong term labs due to an apparent

1oss of student enthu51asm, a mean1ng in the Immedlate Area

LY

., - Smith was then asked 1f he saw any value in students.



- of “Being. L= . : " & —

N - . . - L

-

Act1v1t1es, Ass;gnments and Laboratory Evaluation’

When asked -about the 'value of the evaluatlon marklng

-

‘

--descxi ed the ‘report and ‘his method_of-evaluatioh: » o

¢
’ R T ] - -,

Smith + I evaluated them on their report. They

L + did a group report, One report was
¢ turned in per group to, which they' all
v contributed. There were two, three and.

3

four names agn:git. The marklng ,
reflected thé numbers.‘.If there were
four in "a group, I expected better ;

answers to the questions from' four
heads -than from ¢two,.so I marked o
, accordingly.*® The entlre "lab was. marked‘ -
out of - frfteen. K . v .
The teacher.indicates that evaluation should be‘based only

L4

on thevreport-Smeittedl‘ Iddividual,lah>fe§orts are not

-

considered of particular®value to the teacher. -In Smith's

opinion larger'groupsjshSUIdvprepate a betterﬂrepdrt than a
small lab group. The teacher was not familiar .with the

- suggested- markbhg,'griq.z' These suggest meanings in the

"

Smlth 1nd1cated that ‘he had not used ‘it. He then\'

~,1mmediate Area of.Beihg._ ‘ o S o g.' :

The value. ofv the. reading assignment' was“ then
R -
,questibnedi',Smlth reported a favourable reactlon to it on

¥ ’
v

the part of the students.' He did note that some ‘were using
the-two aqtlcles as aads Ln completlng the results/

,discus§ion sheets for the laét-activity:‘fThe teacherfalso

felt that"because "true" 'reseafeh' relles on. prev1ously

v.. ~

written materlals, the use of readlngs in an act1v1ty tends

- A

to reflect characteflst}cs of a,real investigatian and that

~ ~
. -

~.



.~Unfoftunately, .time constraints' terminated_gthe_hlnterv1ew

.S@ith) Lab ‘@ctivity has .to be quite well'

.. 7 _ own. But there are . learning

it"shduld certalnly “be _part .of -the snow .unit, This -

suggests meanlng in the Respon51ble Area of Belng.

It was hoped to return to thls toplc as it appeared t0'

B

open " up a number of .1tems‘ for further dlscu551bn.

heﬁore—additional_information,could'be dbtained._

- >

o . v Id . : . - . N T e —.- . ' .
/ s -~ , ’ ‘ - - .
-The Laboratory as ‘a Learning Experience - ‘

. I , s

T

PN

scienee courses:

-

r

-
)

- thought out to get the most out of, . !
=" In, the past we have been doing 1abs
- that are ‘coqkbook things. They don't
give the .Students really a great
, : ‘learning experience; simply - a
: verification of things. Studefits have v

- mentloned that if’ 'they could have done

o spend  a half- hour learning on- their
experiences that go on in a well

. thought out~ lab' that are of value.
’ It S the only way to get it. ' -

8mith suggests that a lab must be well thougﬁt qut and not

\the; Immediate Area Qf Beingm" He also inaicates ‘that:

[ r

a conf1rmat1on activity ,to have value in .terms of ‘the

v

students and the teacher. -ﬂéanings would appear to:be in

‘

ver1f1catlon 14dbs seem to waste course .time and that the

Y

'students prefer .a handout to learnlng on’ thelr own, an

-

" 4

1nd1catlbn of total dls1nterest ‘in the -materlal ,and'.

- ~

1mply1ng meanlng in the Pass1ve Area of Belng.‘ 44'-h g

~ . r

. .. . -

. . Bl .
Smith was asked about’ the wvalue of laboratory work in-

rt as a handout 'they would not have had , - <

‘Smith was questloned further on the ‘ldboratory



eXperience.‘ He was  asked toodescrlbe what he con51dered a

well" thought out/laboratory act1v1ty l'

F . ~

Smith One which requires ‘a student . to
T . 'innovate,  to - perceive or get Tesults’
77 and be able tb 1nterpret results and
.draw conciusqons This- will provide a
satlsfylng experiehce to the studentsn

o

The teacher feels that labs ;1nvo1v1ng hlgher levels of

. ~
- ‘ 7

thinking will provide students with. a ’satlsfylng

experiaence. ' He was then asked how he determlned whether or

not.'it had been a satlsfylng experience:

|
b

smith ™ That's, difficult I suppose from the ~ -
" .. . writing up of a designed 1lab repott ‘
o where a ser1es *of questions 'are to be:
S ranswered. The student has to think

about the 'lab experience and analyze _
- the lab to come to the rfght answérs t04
the' guestlons.

*

Smith states that® the 1lab report, with.-designated

P 4 -

. SN ‘ : ‘ C
answers-. to predesigned questions,: can reveal student

-

.;questxons._ Thls suggests mean1ngs in the Immedlate*Area of"

satisfactionfwith the actiVity. Thelreport must require
the student to analyze the data by means of answers to the

N

-~ N .

1 -~

._'Selng.-. The teacher apparently jis not an adyocate of

-

N -

[

- «

.

enquiry -activities.. .. | . N .

-~ His comments led to a( Question on lab, report

. -

| "evaluationi Smith noted ﬁhat students' abllities to thlnk

“in- an abstract manner, to ap’ply,vlnterpolate7 and analyze

results drffer considerably. Some students‘cannot do Qh1s.

They are lost and frustrated.‘ They have a bad laboratory

exper1ence._ "~ -The lmpllcatlon ,;s that students, who are

- . [ s .
B R \ . - Y 3 .
~ - . - RN B . . . -~

: PRI
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’;. unable to work at hrgher levels of learnlng should probably.d~"

\

: al K
not take part .in thls style of lab Awork to preventv
frustration:i Th1s suggests mean1ng 1n the Immed1ate Areal“

- of Belng on the part of the'teacher. ' The teacher sees\_ ~.gf.‘f

student meanlngs 1n the Pass1ve Area of Belng.-» -‘_' o
- > KR oo
Smlth_was asked‘rf he'ever obtained stqdent feedback
"on the .worth of .labs: . LT f» PR
Smith Yes. ' During a. lab you.try to stand’ I
- back or try to' listen toé what is going - :
., on. . If wyou are open-with your students - ‘
\ - ‘to start with you have an open sort of L _
: climate. They-don't feel restr1cted in-~ . ST
displaying the'ir dlspleasures or ‘lack o -.
of useful experiences. ‘In that way your~ . . -
can "read" what ‘they are gettrng out of ’ ’
it; whether the experience is useful or
'not. J : . :

x

»

f

'Smlth sees .an open, free classroom 51tuat10n as allow1ng‘ o
for effect1ve feedback from the'students which would
‘indicate mean1ng in the Responsible Area.of:Belng} The}
feedback’ noted tendsvto'be of the negative variety, This

Suggests meanlngs for- the students in the Passive Area d&f-
Being. o N | _ . : )

— 5

Smith was then asked whether he could cover. the same

-
1

concepts as regular classwork rather than as lab act1v1t1es

’-as effectively and eff1ciently(w ' . = ’
 Smith . think a lot of'-the present la% 4
) experiences we do, and I. am be1ng ,
critical of myself here, are not of the I N

' type where the student can really apply
. this -gained knowledge; .apply or

y ,extrapolate, synthe51ze or, ‘in other .
words, draw conclusions’ and use . oo
- adVanced’ . :mental processes. Yes, I - ‘

B .would think ‘that a lot of exerc1ses we

- g ) . : . EA



- , R
- © T do’ 1p our schools could be done more

T ,effectlvely and’ eff1c1ently 1f time ~
~ - means anythlng. It woqld be 51mp1er to -

c@%er it in lecture or fllm._

S 3

',Smithlindlcates-that plassroom teaching involves less

. preparation” than lab activities and 'that many of ;the

B vy -
LY

presently used  lab exerc1ses mesult 1n “lost teachlng tlme

v

.51nce the content and concepts \could be presented as

effectlvely duringﬁ classroom _instructlon.. This suggests .

meaning u1 the - Passive Area of Being. \\xthough he
expresses concern w1th student acqu1s1t1on of hlgher

uiearnlng skrlls, no def1n1te suggestlonse are glven-,for

B

changes to the present lab: program. _This suggests‘meanings’

in the Immedlate Aréa of Belng.' To further clarlfy thlSr

f
4 LY A}

polnt hetwas asked whether there were any t1me constralnts

- -
] . «

in teachlng .the various blology courses:’ T TN

Smith  In some courSes this is so but. hot R
necessarlly in Blology 10 or 28 where_ - C
there is -~ time . do a, lot of 1lab :

activity. But . then again it takes .
-organization 1xr~set ‘up these  labs in .
.such a way that ‘there is _a lab h
. exper1ence. . . : -

x '.‘ ’ -

Exce551v? course content is seen, as deterrlng from t1me

(.

spent fIn the lab(but when t1me 1s avallable, preparathon fﬁ

' r
time appears to be a- negatlve factor. These meanlngs are .

t

in the_Pa551ve Area of Being; B R o

L.
B
]

Smith was now asked to express hls oplnlon on. the Jl-~‘ ,

elimination of the 'lab from the science program.-.f He

1

indicated‘that’the lab 1s essentlal for sc;ence programs

E f

becauSeiit 1ntroduces the students to\the lab env1ronment

v

v



PR

\'fsmith . .‘It is dertalnly part of the ecology ofx”;.i"

..,‘_" ,"‘.. :-‘. ."“.world . \If You aré g°1ng ’ to ‘ be‘ .

'and-fthef handllng /of equlpment =;-Meanings are Ain> the )

P -

B meedxate Area of Belng;'vHoweverf many’ toplcs could be

-,
-y ‘-‘

ftaught 1n a classroom more efflc1ently than in the labl

.

Students can be lectured on how to do Lab type act1v1t1es.;'

’
‘

Thls suggests meanlngs in the Immed1ate Area of Be1ng, as:‘

. the teacher does not cons1der that the effectlveness of

v '

)

t1me saVed by a. classroom presentation..\

S

The teacher was asked for hls overall react1on to the'jf'

4

~snow unlt He thought that the nature‘of the Canadlan;l

v ~
~

fenv1ronment was such that act1v1t1es such as.those 1n the,u‘

A - ’ \

snow un1t were h1ghly de51rab1e 1n terms oﬁ the ecology of\

\

3 - -,

Vdf,organlsms. ‘\ Lab actlvatles wh;ch 1ncrease .awa:eness to*

‘natural s1tuat1ons ane of h1gh value. Readlng sclentlflcf

\

1n the Responslble Area of Belng. The teacher stated that, o

Zhe was qulte 1mpressed with the unlt bUt he would probably.~:'

1
‘

jgwant to make ‘a few small changes to su1t h1s teachlng

~

fStyle.‘ Examples'were more spec1f1c objectlvés, and

L. .- Lo~ R R
-’ . - . . .

) A L
~a NN

. .

1nstruct1ons for each act:1v1tyQ

L Smlth was asked if he Saw the snow Unit as, fitt1ng in

the Blology 25 program,bl :ﬂAf-‘x,‘ '

.living- things in ' this - part of ‘the °

, - realistic "about the study of- ecology,’

L if it ;s,-important to study local .~
-‘I;~”‘cond1tlons, ‘then - it . certainly' S
< 'rmportant to do that type of act1v1ty.‘ o '

T ' - -

s - - b

experlence ii;aﬁ‘more 1mportance “to the student than thej[

- ' Co- TN
RS , s

USlncel winter »is part’ of -the «natural environment, “the.

; art1cles was also of h1gh value. Thls 1nd1cates meanlngsﬂi"“



Ty

IS

learnang experlence for studenbs.» Thls suggest

1n the Respons;ble Area of Belng.f

@

h1s reactlon to hav;ng the snow un1t as a mandatory part of .
the Blolbgy 20 program.'

saw the

Y

~lack, -of texts w1th background 1nformatlon for'

teachers and studentsaas a pos51b1e p;pblem. A 5

1nvestlgatron would be the" best method of attack

s

saw another way of deallng w1th the act1v1tles-'

"Smith~

iy - - -

S

Labs whlch can be done out51de the school setthg are off

N

h

5: teacher feels the un1t 1s 3?'c0n51derable 1mportance ‘as’, a

s meanlngS-*

B
v

’

mall group.

—

,He.also‘

',Thls would be good homework.- They 'can-
“do it in their backyards. They. don't.

‘even have . to -do it -at SChool.- Some:

it is- not'. 1nsurmountable. . They can ' do

. of the equ1pment, ‘such - as the thermo-
}_‘meter,\might bé ‘a. bit of a problem, but -

it at. home .in their: own backyards at'

{thelr own chooslng. IR BN

~ I

value to the\teacher who prefers labs that requ1re llttle

- ~

REN

respons1b111ty for therr completlon. 4 This

o

meanlngs 1n the Immedlate Area,of Be1ng. (~*/ ,;

N

\

Smlth was asked to grve";j

He thoughb 1t would be useful hen'

'or-_no 'supefv151on. ‘ The 'students would assume maxrmUm.

suggests~

Sm1th ‘was ,questidned -on’ p0551b1e applicatlon o§~,

'concepts studied 1n the SnOW‘Unltka everyday 115eai He had"

had hardly ever been out in thi’w1nter-‘

BY

g s{n"i't'h; -

s

t )
v v
‘

v :
t . K

A

1

,7-the 1mpress1on from Matchlng them work odt51de that they;

They‘ were pansies. . They d1dn - go.-‘

‘about” it in- a- thoughtful organized way.
-ﬂThey sure need 4 lot more .of this type .
© of “lab act1v1ty or -whatever.- They.

.. weren't: "dressed properly so they were-
: cold.. They .chose -site. ‘A “and. B.. which

.were not average OT representatlveu



N » They sort of randomly fell 1ntb},the"'»\‘ C e
o ' Snow.. That was dlsappolntlng : L

‘He. aiso noted that 'a few, not necessarlly the best

- -

L f
’academicaIly, went about the actLV1t1es 1n a more q;ganlzed ,/
. ) L = -

way.-\He then. contlnued , S .

Smith . Applic ion’- I Suppose. 1 guess there RN
7 . were those who do skiing, and. so ‘on. in ©~ - . -

_ the winter. ."They - can relate  to. . . -
different snow condrt1ons. ~They are .~ ' -7
~_more aware. S ‘ e .' I

o . . . F - s

He con51ders that the appllcatlon of lab materlal out51de"

)

«

;_the classroom_ may have some‘ p0551b1e value. o Hls ma1n

wﬂconcern howevem, \is' the general disorganlzatlon of the

’»students~when 1n the f1e1d , Howeveq he apparently gave

\

themino definlte,dlrectlon; relylng on the 1nstruct10ns 1n'

SN

‘the unit - to clatkfy 51tuatlons, wh;ch‘1nd1cates:pos51ble_

_weakness in. thelllnstrUCt1onal packagewf'd'Thisr-sugéestsl,_

El

meanings 1n’thé Immediate Area of Being.7'\]e_ f~, '.]'
Th1nk1ng,.ana1y21ng, and draw1ng conclusans were;."

-

r‘character1st1cs Sm1th had 1nd1cated as.. des1rable in a*labj'

. '.—\"?—— - o . o
' act1v1ty., T’He was asked if the 'snow un;t;vhad' allowed
\nggents to .do- these thlnds- \ "*“
-Smith_x .Yes. The questlons they had to answerv e
- C.at the~end of - the exercises. did 'maka .. -
" . -".  them_arrive  at this~kind of thinking; *- .

- . what they“should be getting. out of it.
' Af‘So it was’ done anyway. s

//

Smlth s 1nd1cat10n of satlsfact1on suggests meanlngs 1n the

S~ .
e

Immedlate Area of Being. ) "'_’A’ - ’”‘h: ' ’.’.'

The/teacher‘concluded the 1nterv1ew by 1nd1cating that

'lthe snow unlt was of suff1c1ent value to the students to be

- ! Lt e -

<



~

-

1

~

' 5ummary for Class 1.

R
‘s RY . -

def1n1tely 1nc1uded somewhere in the currlculum, suggestlng

a mean1ng in, the Respon51b1e Area of Belng.,fHe noted that

’

_the knowledge galned_was of use to the studentS/and the-“

i

b,lunlt f1t 1nto,th cr1ter1a of a qopd lab experlence.f If

- -, -

the un1t was to be a regular part of B1ology 2@, he hoped

that 'some of the questlons would prov1de more uoff a

challenge to the students“ The work.1tself  was not too -

K . 1
N G ’

meanlngs appear_to be in‘the lmmediate Areafof Being. .

i

PR -

N . s, .

‘ Summa;y of Students and Teacher Interpretat1ons~ Class 2.

ThlS summary 1ncludes 1tems wh1ch prov1de alternatlve
, .

or add1tonal 1nterpretat1ons from those descrlbed in "’ the

1
. .

- Passive Area of Being

°

.One‘student indicated’her.opinionvof khe.laboratory-

reflected her~genera1 lack of‘interst 1n blolbglcal

sc1ence. " Th1s un1t was done because 1t had to be done

3

although some ;nterest-was 1nd1cated. It was thought that

then teacher should _explaihﬂ most of, "1f .not all, .the '

(

procedures for 'a lab in class, in order to/ reduce or

1] . ~

eliminate the necessity of reading instructionsy The

v

required recopying of field data when preparing a formal

" report was not appreciated by one student in particular.

It.was done once. Why do it again?
The teacher had net' taken tiﬁz tofbecome-familiar with

s
'

d1ff1cult for ~students vat_jthe Blology 20 level. ‘His

P



)

—the materlals in- the‘ynlt or dlSCUSS procedures 1h class;'

- ~

The students wete glven the packages and left to themselves

" to’ organlze and.hamdle the’ act1v1t1es.' The teacher. had

Y S \

"observed one student doing the work on hlS own, getting.

A -~

d;scouraded and fa111ng to complete the unit. Smlth noted

B ’

_that some students are lazy, would never get enthus1ast1c

v’about lab work.and maybe.should not  do any.' He obServed

_that frustratlon on’ the . part of the students,'when they

gbecome canfused w1th proceduresr had a negatlve'effect on

A .
: \ -~ » ~

the1r work . Some students were observed to "cook" results

.,

in~order to get - better marks and he thought that for the

A

better students, faced w1th external presifres in enter1ng

~

advanced courses or post secondary ‘institutions, it may

I

/well be just1f1ed. ’
1 . &
Smith feltr:in.general, that 1abs]rehuired too much

preparatlon time and that as a result -his classes performed

*

less than an 1deal number of act1v1t1es. All part1c1pants

ﬂﬁelt that the homemade equ1pment led to frustrat1on because

.1t requlged constructlon and d1d not function well.

' >\\\Immediate Area of Being - .

Afthough some teacher presentation was desired by the

\
\

students ¢o clar1fy problems and potentlal difficulties the

teacher thought that a self-contained "lab exercise ‘could be
handled by students if it was well designed. A lab had to

meet its objectives Vadequatelyy which had been the case

with the snoy-unit.' Some.-labs "and lab techniques could be.

L s
-
3

162
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’equated a better report w;th a’ larger group. The students

/

illustrated in- class w1thout~ the need for a stddent_

r’ .
- .
laboratory. The students empha51zed that 1tfwa5v)mportant
to clearly understand the purpose' of an' investigation

~ i

before proceeding W1th they'work ' Lab grouplngs " were

1preﬁerred fbr sharing the work load - The _ase of

profe551onél" equlpment for the ease of measurement and

\

more accu}éte results was, mentloned by all part1c1pants.

1

The teacher requ1red a 51ngle group lab report and

N

- N

'thought that some reward “for eﬁfort and data( collection
- - ' . ..

- . « : ) : o
should .be -given. The teacher hdwever considered the
discussion of data and answers 'to questions as haVing the

. 1 I's . . W . . . . .
..greatest weight. He also.noted that the unit could be done

.

at home since little teacher supervision was necessary.’
\_: .

i
- N N b
-

o Resgonsible Area of Being“
; The students noted that dolng work in the ‘outdoors was

-

in the real world of most . 11v1ng thlngs. The teacher ;. v

"stressed that the un1t had real meanlng to the studehts‘

because it exempllfled a real Canadlan 51Euat1on and that

N
- S -

it -had a-place 1@ bpology pfograms. The students thought‘

the un1t should be compulsory "for . Blology 2@ students and

would be a valuable experlence to anyone. The un1t was
14

. 3

- thought to characterize their oplnlons on the values of a

.

satlsfactory lab experlence,

* The teacher considered that, -as a. part 'ofu,thefr

~training, the-"students, should take~the responsibflity,forf



P

: . B : 7. °
- .. - - o ‘
lel N

ya

S

organ121ng spec1f1c ‘lab groups and \the work load within

each group. Reading sc1ent1f1c artlcles for exposure ‘to

. D

scientific, commun1catlon and writing styles was cons1d§red\;

important. He - felt ,that the laboratory experience Vwas

]

esséntialivpprticularly for 1earning techniquesuwhich'they;

L_f,mlght require in the future. He also noted that surprls1ng

ARy

or unexpected data seemed to result in better th1nk1ng when

the students drew conc1u51ons from the experience.

2 ~

Both students and teacher were prepared to sugqest
.waySg‘of .makrng~~’he unit more mean1ngful-~to~ future
!part1c1pants. In part1cular, the students recommended that
lthe ambient temperature at the time be used as the ba51s of
‘temperature pred1ct1oq§ This would make the s1tuatlon
more(reallst1c, accurate and effect1ve.-' They’also noted

that w1thout the act1v1t1es the unlt would have been nearly‘

useless as a. learnlng experlence.

Descr1pt10n of Student Mean1ngsL,Class 3 -

Backgrouhd 1n ngh School Sc1ence

»
t

The erght students 1nterv1ewed were asked to describe
the1r high schoel sc1ence background .Q 'had taken all
three sc1ences at the Grade 18 level, R and S had taken

b1ology and chemlstry while T had taken only blology.‘ Both .

1 6‘_4

B

L and M had completed Biology 14 . and Chem1stry 1. L hadf;.

'also taken Chemistry 20. N and P had taken Chem1stry 1e¢

1

‘,and 20 as well as Biology 18. P had also completed phy51cs'"

at the grade 19 and llllevels. _The-students also 1nd1cated"

<

X TR



”ﬁreason_ and’ ,as_ a potent1a1 requiremént ﬁor- entening

- BN

.familiarity’ with laboratory work in “the ,sc1ences.
iChemistr; laboratories had 1nvolVed welghlng, making;
'solutions and observ1ng chem1ca1 reactlons, N descrlbed
| dissections as a loiological act1v1ty .while’ P added work
. -~ with the microscope. . The other students concurred ‘5‘
’v'stated that there was little: laboratory work done. compared‘

;'to classwork Both students were naturally 1ntemested in

biologlcal sc1ence and had selected Biology 20 for thls

e

'univer31tyﬂ in the future.., Biology (as_}a‘"sc1enge' has :
E meanings 1n the Immediate Area ‘of Belng. Q, R and S
'1nd1cated they' had elected to> take Biology 20 for both

dmatriculation purpOSes (Q, R and S) and for interest (R S

‘165

and T). T selected biology exclu51vely because of 1nterest »u-

'_Land the p0551b1e applicatlon of the materials 1earned to
.everyday‘51tuations 1n Irfe.‘ ThlS suggests meahings 1n the’
) Responsible Area of Being.- L chose ﬁnology 25 1n order tofi»

lwork for univer31ty entrance requirements, whale,M chose

.J'-‘

Blology 20 for po551ble un in enteringf aﬂﬁueterinary.i

'1n the Immediate Area of Berng, respectively."In additionp‘
'1M said that b1ology was “of value because it. related to outg“
‘of school situations.l*' | o | g

They were questioned on the types of" snow act1vrt1es‘g

o

that they had been 1nvolved with in the unit. 3 All _the .

activities were mentioned ’ These included the nece551ty of”

Loe

B ¢ o
: medic1ne program and because of personal 1nterest in they
oy

’subject matter. Both Students 1nd1cate meanings in biology'_“
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- S . . , _
going outside ‘to ‘record \temperatures in the ‘Snow. "The

‘1ncrease in temperature with depth was observed Student N
noted that'his father had used snow to 1nsu1ate around the K

m11k house and now knew why it was used Thls suggests’w;

* _ _ - : B
.mean;ng-ln ‘the Immediate Area of Be1ng. ) :
. e .y ooy T .'- ,.(

= ~ - .
,o

-

' Laboratory OrganlzatlonL Instruct1ons and Procedures'

uy

The students were‘ asked /;f they had read the .

4

leaboratory 1nstruct1ons prlor to the first two act1v1t1eS°'

L :':*-The \1ntroductory reading was~ skipped
' - through the assignmenht reading was..
done. There was no dlfflculty with the

,readlng level. The instructions "were - -
'clear.‘ These Were read while in - the ‘
f1eld. ' . O . L -

. ) ; S
Thls would 1ndlcate a meaning in.the‘Passive Area of

Being._ D added that there were no problems “in maklng "the.
.snow testlng equlpment...f' Q; ‘

M read only what was necessary‘at the t1me. ;Aithough
' the’ readlng -level was flne; too much would, have " been
forgotten if everythlng had been.read at -one time.  This’
: Cw .

suggests meanlng in the Immediate Area: of Belng. Nvdid'not‘!

~ . . ,

feel it necessary to read everythlng. _The_material was
,'well organrzed ahd. easy to understand..: P conturred and.

vvsald that the equ1pment was easy to make.. There were few.-
problems in settlng up-the snow.statlon;: Both students

-agreed at clear 1nstructlon and good organlzatlon are

valuable«.,haracterlstlcs of a. laboratory. Theseuare '

meanlngs 1n the Immedlate Area of Belng.‘

I
!



~

fvfind out more suggests some meanlng in the Respon51ble Areal

' Responsible Area of'Being. T continued-7 'f;',~ ’

T ' The 1nterest level is con51dered really»-

‘The meanings expressed'by ™ 1nd1cate the Immediate Area of

D . .

e N
Q° thought that:'the‘ reading materials were Vhot too
. “

intetesting, probably becausewof his indicated .dislike - for

geadlng in general ' This suggests mean1ngs in the Pa551ve

Area ovaeing. R’liked the 1dea of developing a background

prior‘to an activ1ty and . stated that the laboratory

1nstructlons d1d this qulte well. S sald that the general

- ~

.class discussion before each act1v1ty clarifled any

problems in 1nterpreting the act1v1ty 1nstruqtions-
T i . The materials' were quite readable.
With concentration you could ‘understand
it "all.. - The .descriptions for. snow
~terms, for',example, were spelled“out. -

clearly. B .:f

N 4

T was prepared to put out the. extra effort to be sure the

materials were'understood : This suggests meanings in the

t

[

‘good. *. Information was provided "to -
arouse your curiosity and make ypu want . - .

. to find out more.. Then it would tell =~ -,

- you - here is a lab to do to find out
‘more. Therefore -it. was. ﬁound to be .
interesting, not something ‘one started
to. read and found boring and. put awayf
It. kept ,up interest. :

-

¥

Being * The student is dependlng ‘on the reading materlal to~‘

‘malntaln 1nterest.‘ Nevertheless her stress on wanting toj

N

of Being

0 - If 1nstruct1ons were read there would . ;.” uf
not be many problems in . equipment: o
construction. The snow sampler was not,

P \ Lo . S . ) o

-



-

—

P

t

' where appllcable.gi' _ _ % L s -

.\

"',Immediate,Area-of Being.

Qell consfructed;- ) =

The 1ndgcat10n is that Q haa not taken—the tlme tp prepare

~

' Herself for making the spow sampler. " It was made only RN
x EA T
because*lt was requlred, suggesting mean1ngs 1n;the Pa551ve e C
. Nt , T Y
Area of Be1ng. S noted that ‘di-agrams were‘valuabie to a;d

ol

laboratory instructlons, and that*class 1nstructlons often

AN

helged clar}fy.a po1nt ‘and are’ 1mportant to lab procedures.»'

e ’

Meanings ‘are in the Immedlate ‘Area of 'Being. T 7also

- -~

mentioned the value of dlagrams in laboratory‘1nstructlons,-

I » . : oo
. B . 1 . - .
L . . - - . -

] .. .o

The d1scussion centered on the flrst ,outdoor act1v1ty.

Ay
L

M 1ndlcated that the very cold weather was a problem but
not the act1yit1es themselves. L agreed and added~that it N
-

would have been nicer 1f it had been ‘warmer - but it 'was- not;”¢,//«\
. - ‘ ‘-/ e _A\' -
really cold if - one’ came prepared This 1nd1cates meanlng -\
in the Immedxate Area of Being. o B L_h"; . \
- - . < T ,-.‘- - N . \
] Both students predacted “a warmlng trend under . the o
~ . / .
v v .. R . . Lo / v N . T
an' , ST ST T < .
= ~ , ) . . h . ] . \ ) . ~ o . /‘_‘__
M r It was quite ‘warm closer to the" ground, ) - .
o under the snow.. At_5 cm above -the - oo T
o "ground it- was -8°C. . The . . air -~ . = 0
S ,'temperature at. the tlme was -22°C. e T, 0T
: ‘ - R A

'fereilln part fromfthosevl,':

obtalan from the rest of the class. Both liked the 1dea
of preplct1ng beforehand as 1t prov1des you someth1ng w1th

whlch to compare data. This suggests meanlngs withln the

4 . . i

- Q thought that ‘predtCtingd.results prior to ‘the

¢
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"?activfty'rproduces :a‘Amore_'effective data collect1ng :

A -

eXperience. ~Tne temperatures 1n the Snow were, warmer than:'

[

d\,, f predlcted whxch‘was surpr151ng. *S had predlcted no change -
» and was shocked at the results : R's pred1ctlons were not
- even close.' It was warmer than predlcted 'T,thought\it

would be colder under the\snow.-/The'students.iq general

P

felt that predict1ng ‘results in, advance makes the actual

~

ct_tf'results moré 51gnif1cant.’ Thls suggests meanxngs in the
_Immedlate Area of Belng. P found them of little value. N

thought they were a 1guess at best 51nce the actual a1r

v

,.,temperature was. not known. If real value had been used

~\"f the pred1ct1on section would be. more valld nd useful . The

meanxngs are 1n the Respons1b1e Area of Be1n i,

~

,.‘-; The students were asked to react to th thought df

go1ngvout51de into the cold for . the f1rst acti 1ty. '3,_Q:.-

u ’ v

and T were not too enthu51ast1c and d1d not like, the Idea

of freezing._ S thought it would be fun to " 90 out51de.

~

l They became 4nterested 1n the work and all stated thatp as

;a; result,' the cold became much less s1gn1f1cant o Thasl“
suggests meaning in the Immedlate Area of Belng. Interest

'appears to overcome justiflable object1ons to the work1ng

env1ronment SRR :; SR

\

The students were expected to have read and understood
the 1nstruct10ns before goxng 1nto the'fleld so t;at theyfmc<

would have to concentrate only on: thelr work and recordlng‘

)

'j_.the> data. They were questioned on .whether--this had

BN

attually been»the\case:



Pl

The .data, sheets _had places for

recordlng all the requlred information.
This made things easy because it was so
cold out. There were no difficulties’
remembering - the -lab ;instructions
because there was not. that much to do
at one t1me. :

1

. ..

.The - data sheets spelled- out the - order

of the -data collection. Interpretation
of the data was made much‘easier. If
personally de51gned data sheets had
been made the data- would probably have
been poorly organized and difficult to
interpret.

z

were'read over -a couple of times ‘there were no
™ .

remembeflng the f1e1d qnstrucblons

1nd1cated meanlng other than * in- the Immediate

Being.

Sy

" None of the

g’i_ . N E - , _..
. o . ‘ . .

£

Students 'S and Q simply.stated that\if the instructions
- : .
problems

Area of

The sbudents stated that the second outdoof act1v1ty

\proceede

clear an

C/b1th m1nima1 dlff1cu1ty. The 1hstruct1ons were

the data sheets approprlate. Both N and P ﬁound

some d1ff1cult1es E%term1n1ng thé age of the snow crystals.

The hand 1ens used was.lneffectlve.

- put  down -

-

-

P sa1d that her group

equ1pment funct1ons properly, meanlngs appear to be 1n.the

-Passrve Area of'Be1ng;

: had occurred‘“the 'prev1ous, even1ng;“

e

suggests n?aﬂ1ng in the Responsible Area of Be1ng.

;-
student v1ewed the problems encountered as more frustratlng

thah real or.. naturally occurr1ng,

s o K . hd

L and M both had difflculty ;ﬁ
'.locat1ng thelr snow stat1ons due to a heavy snowfall which

M suggested ( that

. Neﬁther

| T

suggesting a view. of’the

-

’ marklng flags would be valuable to everyone 1nvolved Th1s‘~

'studentS»\

A\

any Lage that vseemed reasonable.; ) Unless _the _

3.

Vi

5



activity in the Passive Area of Being: > .
- b FEe _

L Three layers of snow were observed. -
' N ‘Temperatures .were checked and. _samples -
. were taken of each layer for )i/nSity N
calculation. .The snow crystals were L
~ aged more easily than expected. The *
sSnow sampler broke because ofvpoor —
workmanship., Harder " upper layers \
- seémed older than layers underneath.
- . "Bach group member did. a specific job on
‘ " the snow' density” data.' One 'scooped,
one weighed the sample and one recorded .
"the data. This made it easy. - v

'L notes. that organized teamwork is a valuable part of a

Llaboratory -experience. This».indicates meanings in the

~

'Immediate Area of'Being. M was able to collect distinct'

data readings and conSidered that this made the laboratory

‘more eﬁfectiye. -Eunctional equipment increased the value

A

prthe{%@boratory. - M. mentioned that the snow. sampler gave

problems{; Meanings appear to be in the Immediate Area of,

: L r .
Being., Both students indicated that the concepts‘ of

W

stratification, age and density were easily understood and,

: althoﬁbh ,the weather conditions. were poor, . were quite;

~

brepared at this point to do more outdoo} or%ﬂ' Proper"

t

,clothing pIus interest in what they were donng eliminated

the weathersas a. major negative factor. The high interest
‘level in- adverse&conditions would indicate meanings in the“

- Immediate Area of Being. As M stated, 'I .m getting used to

it". M suggests that a pleasant enVironment makes labor-

'.:atory work more en]oyable, a meaning in the Immediate Area

vof Being.

N N . . - . . ~
. . . . "

The students stated‘ that things were“easier, to do



Qo bécadse.-experience‘ with 3the technlques had beeh gaxned‘

N

\ N

'durlng the fltSt exercise.\ A laboratory wh1¢h ut;llzes'

) ; 4 s

prév1ously learned technlques 1s valued by the studtnts and"

Suggests mean1ng in the—Immed1ate Area of Belng.

t
[ - ot

- Based on problemS' encountered by the g%ohponim"

\

-suggested a’ modlfled' technlque for tak1ng snow tempera-

tures.' M- had observed others hav1ng the same problemsﬁ

"This rndlcates meanlng in the Respons1b1e Area of Be1ng..

',tWO days-'one Egr p111ng the snow and thq other for dlgglng 

The thlrd outdoor activity requlred the constructlonlj'-

; ,s' \

"-:of a qu1h—zhee or. snow*shelter.‘ P stated that 1t had taken7f

'

the p11e out., N.saidethat,tyo days‘were reqqued‘because:\_i

¢N noted that a cavern was dug Out and temperatures 1nsrde,

and out51de were recorded-

N o . [
of-the timetabling-of three‘cgedjt courses;

' -
< v N

N' - ‘The snow would not take two’ days to

- set. ' This was because of the ‘every.
‘second  day- arrangement. _Tt. -would"

probably take about half an hour to set.
on"a very ‘cold day accordlng to class..
lnformatlon.' . ’

N ~

N It was qu1te warm in. there. - If your
S " were .in the north you could probabl

- " survive’ with one of ‘these’ th}ng?
o because of the - 1nsulat10n of the snow.

N does not -See the quin-zhee as hav1ng value in the local

’

area, only the north _ He does 1ndicate ‘a preference for an’

.act1v1ty w1th practlcal overtoneS/ ‘There are‘mean1ngs in

1

- the Immediate~Area.of-Being._

L and M indicated thatnthe.instructions were‘ciear,

'



4\u 3 N -~

and only the small 51ze of the shovels slowed down L s’

\group. j Thls 1ndlcates 'that less 'than sgtlsfactory”

”equipment reduces the value of 3 1aboratory and 11m1ts 1ts"

;mean1ng to the Pas51ve Rrea of Being.

5

s was'now questloned oh the t1me taken'to piIe the;x

o Snow,-to wa1t for 1t to set, then to hollow out the plle,ﬂ

',He thought 1t had taken only about one hour in total \ﬁe‘r:

was asked whether 1t should ‘be done that way in JLhe, un‘t,gcgi\

'

'rather than spllttxng the steps.over twordays.
T8 - 1'D1gg1ng out the qu1n~zhee the same day‘g :
.~ - as_piling -the -snow would .be .more .
‘reallstlc.‘ For what - the exercise was = .
» ~'trying~to- illustrate it would be: better;,~~
'.,ﬁto leave the. 1nstfu¢tions as. is. R

| 'S prefers .get deflnlte results 'whlch can be easily

'analyzed l This‘lndlcates meanxngs in the Immed1ate Area df

'Bexng. i T thought that 1t mlght have been done\/én- one

fgper1od Q thought that having successful results _waS*

"probably due to the two days 1nvolved and that it was more

- zmportant to get good data than .haveA~a"more reallstic ’

51tuation. "R agreed wrth this idea. - This suggests. -
N : . ¢ #

_ 'meanlngs in the' Immediate Area of Belng._,

4

; quin—zhee._’ Temperatures had generally rlsen to the '@ °c
range. Q mentioned the efEect 0f-the closed door and body‘
.-_ heat on temperature elevatlon, and thught that addltlonali

,peogiflﬂ}n the ‘sheiter would affect the temperature even’i

‘more. T stressed clearlng the 1nside floor of snow to

;insur@‘ thatl hegt from ‘the ground could warnyfup” the

L

" Ng . problems‘ were. encountered hinj bullding the'

173 -
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.

. spec1f1c laboratory act1v1ty-“

yo

interiorl.f“ The students used the. prev1ous concepts

.

inVeséigated 1n these descr1ptions. 'Thelr mean1ngs are . 1n

the meed1ate Area of Being.Axr | ' ;\-

"Mi obtained data wh1ch 'appeared»auSefulr-beyond, the -

AN

o O £ was. a. lot warmer inside . when a,

L couple of people were - in with the oor .
Coae L clgsed. © Within- six' minutes it Pwas
Voo 4+2°Ce . With more people inside and a -
T longer time period ‘the temperature
.+ ‘would p0851b1y have been a lot warmer. .
) -[Max1mum temperatures m1ght reach . +18 C
- because the- quin-zhee was quite thick;
especially if ‘there were two to tourg
people inside. - It mlght even get too -
warm. R ~ .

‘ f M has become well aware of the concept of snow 1nsu1at1on

Immedlate Area of . Being, as no 1nd1cation was. g1ven of

- using thas 1hformat1on\beyond the self

"L suggested that a small f1re might be effect1ve\jn"

‘ 'noted that the door would have to be 'open to. prevent

"suffocatlon.d He also thought that the shelter <could. be

'constructed u51ng only hands and that the 1dea of us1ng

oy

un1t.- Thls also g1ves mean1ng in the Immedlate Area of

Being. e - s

M. thought it would be qulte 1nterest1ng to camp over—

1nvolved. ‘ The qu1n—zhee would be easy to construct if

strandeq., She thought thqt it would be fun to do it at

&

SN

,'Q and body heat generation, ' This suggests meanlng 1n the .

'fwarming up the' shelter 1f only one. person was- in it. s

’ snow 1n th1s way had not occurred prlor to hav1ng done the.

7n1ght as part of the un1t but recogn1zed the d1ff1cult1es v

174
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”h;me.' These thoughtsﬂ-are Qiﬁﬁin Epe Immediate'_Areal.of
_Beihé. The students apbegfgd td_Ue.indicating that open
endéd investigations are both desitable‘and valuabl;,
meanings which ﬁay’be.appr§achin§\the Responsiblg Areé of ’

Being. | e ' ' ’

N and P ﬁroﬁided further information, N considéred
: the:aCtivity fuh,.betﬁeg than_étaying in class,'meaniﬁgs in.
ithe'lmmediaté Area~of Beind. P desqrfbéq,hé:,experiénce*
iwith the snow shéltbkr: |

P . You noticed the smallness, the warmth :
* and the lack of sound from the people - "
outside who had to yell like crazy to
'be heard throught. the snow. There was
. no wind inside. It %as. very windy
outside and this made it feel warmer
~than it was. With tyo people inside
the temperature was +1 C. .If more time
’ had been spent inside it might have
. " reached 7°c to 8°c. If ybu had the
: equipment it would be interesting to
measure sound and stuff like that.,

Laboratdrieé - which produce _easily observed effects have
vaiue to the student, with meaninés in the Immediate Area
‘of‘Being. The suggeStioﬁ\ef speéifié ;opics for further
investigation?indicates mear ‘ng in the Responsible Area of
Being.

N's group deéided_g&,invesgigate fﬁrth;r‘having
comple;ed.all'the rehuireé méasurem%nts._ A’thirdjéersbﬁ
éntgred _the_ Quinfigz; andt additionai teméefatures ‘were

1recordéd. The temperature. rose from Gdg‘-to 2%c. The
S . -

meanings of this student initiated activity are in the

Respbnsible Area of Being. _Peréonally experiencing a

»

“ e e . L . . ‘Q



sifuation is of"value to~ the student, better than

I

second-hand learning; The practfcal application of the

exercise was noted, indicating meanings in the Responsible

Area of Being. F

The sthdehte- were surprised ana vimpressed with the
-strength ef the quin-zhee when. it was 'time‘ te \break it
down; The change in the snow ffbm soft pewder to
crystallzed hard pack, _sufficient to tehpqrarily withetana

three - four studénts' jumping on the roef, had a

)

consideiable effect. This gave the experience added_ impact
because'of thebunexpected results,'providihg'meaning in the
‘Immedlate Area of Belng.

The students had ‘ho changes  or suggested any

improvements to the bas1c un1t.;'They allvfelt felativély'

comfortable with the unit as it was set up. The time
F] . .

allotment was thought to be quite satisfactory. R
mentioned that there was even time at the end of an

activity to start work on the resul;s/dlscu551on sheets.

N

Hav1ng suff1c1ent time to complete work was con51dered a

characté:istlc of a good laboratory. Thls suggestsvmeanlng

w

R
g N . i

in the Immediate Area of Being. 4 — ,

Act1v1t1es, A551gnments and Laboratory Evaluatlon

*

The‘ students' were questloned on " the required

laboratory report for each aet1v1ty. They considered the .

result/d1scuss1on exercises as stralghtforward. T stated

that for such things ‘as graphing, the book gave clear

~

176



N

instructions and.models. - o

)

M thought “that although the questions were"at7 a

‘reasonable level . of difficulti\ihe answers were probably

' wr1tten in less depth than. they: should have. been. It was .

l

suggestsed ‘that more guidance on this matter ‘was required'
by the students. This suggests meaning in the Immediate
Area of Being. ] thought that a lot was learned from

answeriﬁg the questions-

BN

-8 , Some of the answers were . obvious but
T others you had ‘to think about; put
yourself in theé situation then answer.
" For example, the effects of a heat
« source in the quin-zhee other than

melting. Had to think.

© 8 con51ders that greater learning results from hav1ng to do

~

more than answer 31mp1e questions. He appears to have
meaning closer to the Respon51ble Area of- Belng 51nce he

sees the value ‘of being challenged

The students were "asked about the nece551ty of
laboratory reports; ‘A ldvely discussion resulted. All
agreed that they should be required. R thought the nature

- of" the laboratory might determine ‘whether a report would bev
~necessary. Q noted that the report is a measure of what is

learned. T stresses that the effort put into the act1v1ty.

t

should be included in any marking .scheme. These meanings
! 4 ) .

.are within the:Immediate Area of Being..

<" P thought that a report"permitted the teacher to
. evaluate students' work and gave the student an opportunity -

to clarify the data collected and .the material lea}ned N -

EN
o .
4 . A
.
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agreed.“ He noted that a higher percentage of a laboratory

4

report mark should be based on a student?s abllity to use

“and’ understand the data obtained ' Since data. can bev"

a

copied, marks a531gned to the actual collectlon of the data
‘should be limited. Some recognitlon should be\glven for
effort to help students who do all the work 'and_try ‘hard
‘but bave,dlfflculty understanding concepts. Thesermeanings
- are in the ResponsibleuArea‘offBeing.‘-Like N, P felt that
marks had to bé'giv_en for '-’e-f'fort during' the activity as -
| well as on the;analysis*of the actual data. -BothfStudents;h
mentioned a reward (marks) for d01ng a lab‘was necessary,.'

1nd1cat1ng meanlng in. the Pa551ve Area of Belng. M added

~

“the follow1ng_comments; - . - A‘_ T \ o

Mo A report of some type should be turned’? 5y
’ - in, even if it7 is  only.  the datar o
collected. There are people who do not.
do a lab: Why should you put a lot of
- work into- it and get nothing outeaf it;
. except seeing the results. You could
have read it in a book. in le'ss time .
You should hand - something in.

- w . . ) .
In the sense that M does not See she“is in~c6ntro1 of her

: . . . A . L e
own learning experlence~and-can'determ1ne her ‘own: personal.

gain from.thefexperience, the mean}ng infthe.PasSive'

Area of'Being._ HQWever}, frotecting~a student 's
e : f
effort from thqse u,uals who do not partlcipate, the[ _

'Immedlate Area of Belng. 'f,‘;‘ “1‘

L

: -hs1ons yet be correqt_jpr the data itself
“indsL agreed L further” Stated,that a laboratory s

L
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~ N o

mark should not be based on whether data is right or wreng.

involyed'in an exPeriment“that data, as such, are correct.

‘ These are meanings in the Immediate Area of Be'ing.

~stadent appeared to be 1n the Pass1ve Area ofﬁﬁelng. M

"a551gnment to initiate reading in -depth. S however,

s

- L correctly 1nd1cated that there were so many factors'

»

<

n

The questioning turned to the readin%~assignment. The

materials-werq readable and the assignment which follbwed .

forced reading in mbre depth M thodght that since both

»
¥

artiiles covered 51milar material reading one would have

been

- -
. -

added ‘that detalled readlng was necessary to complete the

-

sufficient. . The mean1ngs of thefassignment to the

blanks~ and th1s was of greater value than one whrqh'

reguired a m1n1mum of effort. This suggests a meaning 1nwi‘.

+

the -Immediate Area» qf Being: N sald that the artlcles T

]

'which«followed-(frll in  the . bIanks) required»consjderable

work and made one -read the articles pretty thoroughly.

“This suggests meanings 1n the Passive. Area of, Being, P

N

L

would only have- been,read lightly but that the a551gnment-i

.

" v
\
‘o

found ‘the artlcles 1nterest1ng but, like N, requlred the’

s
i

expressed a contrary point of v1ew-‘
- R

ST N N
* RE TR ‘.

S Because questlons followed the,reading
o 3551gnment you had to concentrate’ mach- ,_
more on’' the readings: Even if there e
had been no assignment they would have
been read. . My curiosity had been
aroused - and- the articles - were
worthwhile - reading. ‘ S ‘ o

v v - .

Although S has a personal 1nterest in the articles he does

not copsider them of suff1c1ent 1mportance to get others to

".
o K . a
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P
s . .
) \
R

P

read them. This sughests meanings in the Immediate Area of -

‘

Being. o .

. -

P

The Laboratory as a Learning Experlence

5

When asked what he consxdered q. good laboratory, 0

‘ﬂused the word challenglng 'T agreed apd 5uggested‘that

7,1t made you }"dlg deep" to flnd ‘the 1nformatyon. This

s

x

stress that 'a good lab was: one. ['ﬂ wh1ch a person

r

" ' o
1nd1cates meanlngs 1n the Respons;ble Area of Belng. N. did

nunderstands what~ Was, being done’. - Very crear aims and -

.

the use of any unusual equlpment L Poor technlcal equlpment _

-freduces the %Flue of a. 1aboratory. These meanlngs appear

~ -

to be in the Immedlabe Area of Belnq ' L flnds laboratory

work ‘an enjoyable method oﬁ learnlng but notes that tha

- ~ - °

1nstructlons were necessary. . Teachers should demonstrate

L

‘danger factor in some 1nvestlgatlons detracts from‘theirs

,effectlveness, a meanlng in the Immedlate Area of Belng-

N

. 1
N

‘

M . It~allo§s.you~to see if things really

Y " happen; if it's true.. You try it your- | -
self. It's not the same ‘as reading )
about it in a book. The only

disadvantage with lab work is the time
requ1red. -

Student M views laboratory work as having meanings within

the Immediate Aréa. of Being. She Kopes that an experiment

v

\

turns out the way it is supposed to. " If net, it must have -

fbeen done incorrectly. This indieates meaning-: in the

1

'Passlve~ Area of Belng. L prefers a minimum -of ' teacher -

+ . Ca

. - . K . ,1 N
supervision, aﬂﬁeanln@ in the Responsible "Area of. Being.

T

. ° .

N

4 - -

A ) il WP . N * N . -
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S and T made the follow1ng comments-

e

. was ‘learned"in the lab.than would have

: < oo " v e -
" He also values a laboratory if it relates to the course and
\

3

sufflcient t1me is g1ven to do it properly. L concludesh

A

n that a. good laboratory must be 1nterest1ng and allow the

stUdent to get 1nvolved w1th the top1c,7 Good'instruetions\

and .diagrdms, where requlred add- to the Qalue of- the

v

Immedla!e Area of" Belng. o - R o

When descrlblng the1r general laboratory experxences,

-

. K , - : G
S '~ The 1llabs -done. were .worthwhile. - More
¥y if simply classwork, such as note . .
' ‘taking,. It was'® fun and change form ‘

olass routine.

T . Lab work ‘is enjo?ed; " A ﬂab~is fun.

You get to see things for yourself, not
just ‘be told™ about  them. = There ,is -

certalnly value in doxng labs.

1

Q and R agreed with S and T These,meanings are in the

Immedlate Area»of Being. Comments on ”seeing‘is believing“

tend to 1nd1ca\f meanings in the’ Respon51b1e Area -of Belng..

The value.of hav1n§§a laboratory partner was dlscussed

RUE o - e s . .
. by p: ) Ve < ’ . _ . “.’ - =
- v -» ‘ - ' M
P . '~ Partners.-are' good to hawe. in lab’ .
:,abt1v1§1es. 'If yol are not sure 1f you
are dodng-something right you can check
‘" “with your partner. - It's Better when
. - you  need another hand or something. ° e
L The .size of a group depends on what you -
R L are doing. If it %s too large you have

people doing nothlng, jUSt standlng
around: watchlng." .

P shows concern‘for the actions of others and a w1111ngness

L

fto use\_personal 1n1t1at1ve by d1scu531on problems with

- b

laboratory exper1ence. 'These meanlngs appear w1th1n the

181 .
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»

. ode .

’the Respons1ble Area of Belng.-'

-amount. of t1me they would 11ke tou See a551gned

.

~\ < " . . t " ’ L ) b ,.,

lother students rather than the teacher. Meanlngs ame in

fwork a. one. m1croscope per'student 51tuat1on would allow

B st *',v
[
1

[

The students were asked to g1ve the1r'op1nlon on the

»

'laboratory act1v1t1es in thelr next 91ology course.t L and

4

M 1ndicated that 60% would be 1dea¢ When asked to’explaln

why, L stated that the laboratory work was more 1nterest1ng

<

‘than readlng the text or. classroom d1scussion.x F1rst hand

A . Ll

experlence is- ga1ned whlch arouses-greater 1nterest'andj‘

v

the retentlon of 1nformatlon ﬁor a longfr perlod of tlme.t

-q

M gave 51m11ar reasons for heer cholce.‘ Meanlngs are 3n the
N -
Immed;ate Area of Belng. N thought that about one- thlrdtof

!
r ‘e

. classwork but you would understarnd.
better. By making notes you know more’
but when you do one thing in a lab . you

understand it well; you are not going . ! s

to forget it. When you take notes you #
'e ‘them and -forget it; well, vyou &
don't; you wr1te it down on an exam but .~ ‘T‘
down the .road two or three years, you~“”
-probably forget it. TIf ‘you did it in a
lab and 'did .it ‘all and understood it,.
you would probably remember- it ‘for a-
long time, a very long t1me.9

1

N sees con51derable value .in dolng laboratory work, in

terms of both learning and rememberlng. His 1ndrcatlon‘of
. o

. : e i, . e
a ,need for labdratory exper1ence‘gpba course}has meaning in

TR

B
s

s

the time should be in the laboratory | IR T
N - The = amount of basic information you o
learned would. be less than having more R

. the Respon51ble Area of Belng.. ‘N added that 1n m1croscopeh
g

'feveryone to. max1mlze thelr learning.. This has’meanings in ~

.
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.:' . s e . \ -
'a",; ..
&the R@“ﬁons1ble Area of Belng. 'fllv .~_l ;1 'yr;u_'
=l - espec1ally in
o Zis aIWays limlued and that the laboratory use55‘
R L ‘ N o
o ; too much t1me for the Jearnlng ga1ned., The student wouldj,
fﬁi rather spend moref trme.<o.v.cla55'.noteS, thus. reduclngri
3 ot Bl . L -

‘laboratory tame}}con51derably, 'along':wrt%i hoheworka

+ ’J,"._;\—
B .

* - . V.
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Mean1ngs here are" in ;he, Immedlate Area of Belng fﬁThég S

‘. . ’
e 4

student does not v1ew the laboratory as ‘a’ necess:ty in‘a

u , ~ « -
4

"5 sc1ence program,’even 1f there s’ more galned out of a well

PR .
3 (OO

4.
& set up laboratory than straight class work
w'u -~ g ¢

‘f\?he students were then asked if they could

o,
<

- >

7ulearned the materlals just as effect1vely by study1 g the»‘

. ~
L -concepts in the class&oom.' : B
/. . T : PR

,yheyfxexe_outdoorsz D PP S S
B A t "holds more-water™ .to find out for R
, L yourself rather ‘than someone simply - = 2

S(V o e observat1ons are. preferred to rely1ng_
' ', /on_someone's work: regardless of " the1r
qual1f1catlons. : :

/

Laboratory wg;k\\to L offers breaks from class outidés

(Pa551ve Area of Belng) : However,“self determ1nat10ns of

« the valldlty of concepts 1nd1cates declslon maklng by the

L

student., Th1s meanlng 1s in the Respon31ble Area of Be1ng

N @ \ ) Lo S ::‘ »,.' . . »h_.-

ot . - . N - I
B N - . - .. . . °
PR

N j‘The mater1a1 learned Jin thé fleld
4~ “sticks in _the “head longet if it is
' v '‘experiented. - TIt's -‘more. effeCtlve. R

* .- Even the Brownies and Guides. motto says. Eo
._sqomething about ' "Yearning by . doing" S

' In . am 80 -minute peripd vyou just get -

*‘told and told \ The m1nd wanders off.

~

rave

L preferred o do the.“éetiyities,[tespeC}ellyb.slnce R

telling you the facts. ~ First' hand _~ = qfxlf

N
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e 601ng out. and do1ng makes ﬁt stick .in.. ..
; your mind.- . . , B Co s
" b N R ['7._- ) . . v
. ' c P . c N - N ) [ P .
M s_'meanlngs 'for"the‘ laﬂbratoryj experience- are 1in the’

~
s

laImmediate Areafofraeinql \Rgadded'fUrtherfto discussion:

v

R s Lab work is: necessary because it shows
R © you everythlng. This.could-not be done.
if. it was just normal ‘classroom work.
, The - /snow ‘station. is " an example. - L
e td1dn t really think there were . any s
. " ‘temperature dlfferences 'in ~the snow. = '
The' lab sure showed it was a lot warmer. S
N under the snow. , You-really wouldn't _ .
< + realize that unless: you did it.- You do 3 T
PR § yourself and- you “"learn to .do it i
' yourself.. ThlS is. better "than - a
o demonstratl - . ) . :

‘R's 'qonEerns~ ha:  mea ings ‘9f the Respon51b1e Area,?of..

o

T .Being.~ The other< students had s1m11ar resgonSesL' UNT S
' .contl d in a 51m11ar ve1n..u_» A o e T
, K o ., . .- o i ) "\,A o C " . “ “ ' , ». . . " S [ ' N 4

N - ’ 1 would sooner get out and exam1ne it oY

SEor W eTT?_*_‘ﬂﬁTe—*tzﬁicfnzr-rcenT——tetﬁnIrfr~“———f-~r—ﬂ~-~~——~_~1~w~——~
f.or_‘e minutes. and ‘you can.write arty o U BRI
'ftheﬂnotes you- want: but it doesn't meanm-??.ﬁqf"' ' ’
_‘you'-are. going _to. know ‘it - TF\ you' do K
'~out'there and do ‘it you- can- remember.
> You s remember  because ‘-you did it
S yourself,,that the farther Wdown you get-
. toward the 5011, the warmer it actually :
’becomes.A It was good to get out there.‘-,*
.o To N the' laboratory is® a valuable 1earn1ng experlence.'i( R
:,Personal satrsfactlon'iS'involved éls reflectlons do not‘zg'_-~"'ﬁ

\’1nd1cate an exten31on of hlS 1deas to others In the same
'p051tion.. H1s meanlngs are 1n the Immedlate Area of Belng._

P took a contrary posatﬁon and consxdered that 1t took too_' L

o . s ’ 1 - LEo
- R . R © Py

" 1ong to, do.;very /llttle. .. Snow 1nsulates.\, It s common?
K o i ; e ’

‘sense;__}To‘her'the4aptiwity.had meaningS»ln-thg Passive.g

A o - ‘

P

T . R T
Area of Being. However the field work was -enjoyable.-
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Lt

?;’NL'-F*'ASked’lf teacher attltude had everflnfluenced the1rJ

.1§ own laboratory att tude, Q thought that if students felt"
o that the teacher dldn b»know what hewwas talklng about, the .
laboratory wodld probably be a waste of t1me.; The meanlngsi'

ﬁd ' are in the Immed1ate Area of Belng sznce the student does

_u_. : .4;.‘

not rndreate the value of the laboratory experlence as of,

_ e A
greater s1gn1f1cance than the téacher s attltudef
. . N . - ,_%3,:\“ .
i S 1f - a, teacher has a negatlve attitude =
L .,,jwtoward a lab, you .get it . alsp. They
S~ -.seem to be saying that. the lab is;in
e the - curraculum theréfore  must. ‘be .done
‘but it’s no - use for.us. 'But it must be
. doney, - Your: attitude is, therefore, "oh’
.’ gréat. - Another, lab td do for doings
© ° sake’ and not Eor gett1ng anythlng out
S eE i

%

‘T sees the teacher as havlng meanlngs 1n the Pasglve Area

A Cogm B 5,
“?Z of Be1ng but does not indlcate she 1s herself that muchk

e L e - - \ 1

;’_ dlfferent. Her meanlngs also appear to be 1n thetgass1ve
Area of@Belng. - f. o : ‘ ‘

Mhen asked 1f tth—saw any value to hav1ng done the

*

‘-un1t R 1nd1cated that it showed how anlmals could surv1ve i .

by bury1ng 1n the snow to get where it 1s warmer. f - T

J’ : .

thought that most people thlnk of Snow as a probIem, such
'as hav1ng to shovel 1t.. It 1s now seen that snow can be
~;}, benef1c1al 1n some ways. w8 agreed. Th1s suggests mean1ngs~

‘;in' ‘the Immedlate Area of Belng 51nce! there' was no

~

4.1nd1cat1on of the des1re to 1nvolve others inlsharing the

t

beneflts of thelr knowledge.. P thought there m1ght be some B

pract1ca1 appllcatlons made of the 1nformatlon learned and

, mentl%ned that the Inu1t had put it to ‘use, N,‘thought.

-



there might - be some. appllcat1on iR thek contrpl .of*y
‘avalanches;‘as in Jasper Park Meanlngs appeap ta He-ln“
‘theflmmediate~Area-of Being. L sa1d 1t would seem poss1ble
-to use snow -as a shelter aga1nst the cold 1f stranded inf
R the winter, ‘ThlS suggests meanlng 1n the Immedlate Area of
Being; M- agreed;and extended the co cept to on the job

L 51tuat1ons,' such ‘as p1pel1ne .constructlon. . Thls would

.L -

1nd1cate a’ meanlng in’ the<Respons1b1e Area of BEin& .Both ’ ff

students value laboratory experlence w1th some pract1ca1 T

. app11catlon out51de the classroom.
o M mentloned that learnlng occurred 1n a more 1nter—. .

L

estlng way, and that the. knowledge also mlght prove useful

qn an emergency w1nter 51tuat1on.. L agreed and stated that~

=

he had dlscussed the un1t at home. He also 1nd1cated that .

he felt his att1tude had changed toward snow, from 1t\be1ng

.a nuisance to hav1ag more 1mportance. These are mean1ngs

in the Immedlate Area- of Benng. ) -: N i"~5

y .

Cee M descrlbed the appl1cat£om of the un1t to everyday

§ -

.

llfe as in a surv1val s1tuatlon.y : - - : . s

\
B

M Th1s was not obvious until all the work
o had been done. ' Beforeé doing . the unit I
thought I would. probahly freeze. to
death in a survival situation.” It had.
always been assumed it was . warmer* on
top. on the snow rather than! under it.
I would have sat 1n the car and frozen.ﬂ

M S comments 1nd1cate meanings in the Immedlate Area of
.- Belng.. She contlnued by mentlonlng that ‘the - un1t had been

d1scussed " at home_ a number»‘of times, part1cu1arly_ the

temperatureS'recOrded-under the "snow. She desCrlbed‘the

-
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' quin-zhee- construction method to her® brother who proceeded

to'build one;= Her.conCern and involvement in'the7unit.at .

X ‘ ro.
thiss level 1nd1cates meanlng 1n the' Respon51b1e Area of .
Be1ng. ‘M also ;nd1cated a’ mpre p051t1ve attitude toward
T snow 1n w1nter and a de51re to do more work of thls type.’
The students were asked to react to the knowledge that
- a simllar un1t would be ‘done 1n,B;ology 3. T sald she .
“'4would.lookﬂforward to it: - ”
— C : o :
:p : ! ' ’ ' - ’ . . -
ER o o A lot has been learned S0 - far. In’
S ' _another course-'you codld. become more.
o aware of factors you hadn't: thought of,
Al that never even~ occurred ‘to you that o X
g Aactually exist. &~ : L f o

-

}{‘ ‘ : ' v [N P v
N ‘

5

.R a' S thougha 1t would be .gpod but 5 quallfled his answer

@ by statlng that ke’ doubted there would be much more to be
learned; 1nd1cat1ng a’'desire to be exposed to new materlals-"
‘ rather than repeat for greater understand1ng Q agreed and ;
thought it would be easy " to get good laboratory marks.
Thls suggests meanlngs 1n ‘the- Pa551ve Area of Being. 'T,

however, sees value 1n.expand1ng her knowredge and her,

B

meanlngs approach the Respon51b1e ‘Area of Be1ng. .N was -

p051t1ve,11nd1cat1ng aga1n that a break from.class rout1nes o

N N

and exper1enc1ng ‘a real 51tuat10n Was - de51rable. He,also;
'\1nd1cated that “the _soc1al interaction” of the .laborator§

’group~was dmportant. These meanlngs are 1in the Immedlate.

.Atea\of.beingQ‘; P'thought the 1dea was f1ne but d1d not~}

elaborate, p0551b1y 1nd1cat1ng a mean1ng° in the Pa351ve

~.

\ Area of Belng.- M thought she would. 11ke to do 1t aga1n and
. .

L' said’ 1t wouId be enjoyable. These meanlngs are in the - _’

-,



,;she‘had neve

Immed1ate Area .of Belng.,,’ -

The . students were - asked to rate the snqw. unit. N -

é

.thought -it rated elght on a scale of ten., The Treasons’
giyen‘are as follpws-‘ the act1V1ty took place out51de the .

classroom 1tse1f thus breaklng boredom- the act1v1t1es took.-

place 1n the real world; the act1v1t1es were enjoyable, the

"act1v1ties prov1ded 1nformat10n and . technlques wh1ch were

-

”~,seen as practzcal cons1der1ng the Canad1an cllmate., fThe_

:f1rst three are mean1ngs 1n the- {mmed1ate Area of Be1ng.‘f

The Elnal po1nt 1s f;%the Responsabre Area of~8e1ng. . The

X
-
a

'the allotted to the unit was suff1c1ent W -

. : : !
' P rated the act1v1t1es as average. She thought that

.most people were already aware of the concepts 1nvest1gated

.and that repet1tion is a waste of tlme.' 0n~the other hand

”

the Passivglilea of Being. P‘ agreed that the ,tlme.

“available td

‘the snow unit as reasonablyfinteresting, L from"the point

‘of v1ew of breaklng up cIass monotony (Immed1ate Area of

Be1ng) and M- in part due to the percelved usefulness of the
"knowledqe ga1ned (Respon31ble Area of Belng) -R. thought 1t

(
.was done in more depth than any laboratory he had done. It

lnvolved more exten51ve work and ‘as such was rated -as an

‘elght 6r nine on a scale of tenr- .An 1n-depth study

considered ‘of hlgh value by the student “S~saidlhe was

very cr1t1cal of laboratory act1v1t1es and that he would

1

rate the laboratory at seven or’ elght s1nce he got a lot

- -

R . . . . .

ne freld\work beforeg_ Her meanlngs are in

Mo the unitﬂwastsatisﬁactory; L and M rated -

188
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out of doing  it. Qv'agreed with R on the valoe of an

.in—depth study and that it“involved thinkiné | Doing the

*

work in the field was also ‘a pos1t1Ve factor. T rated the
unit as an( elght er n1ne. _ She considered that the
laboratory prov1ded somethlng of use to the student an

‘that snow is an}‘lnes apable material. | These comments

indicate meanings in thé Immediate Area of Belng. ‘

N noted that 901ng out51de was preferred .to- rema1n1ng,

indoors.'.It allowed h;m”to experlence the ‘activity and see
;for himself, and_net'rely_on sedpnd hand infermation frem
dthe'teacher. - P was preparéd to toleratejreasonably cold
_temperatures 1f f1e1d experlments appear to be 4>f value.

Both comments "have meanlngs in the Immedlate Area of Belng.

Because‘the top1c of cold temperatures had been ralsed the

'studentsl were then questloned regardlng the weather

Nucbnditions during the unit:' All agreed that it had been
exceptlonally cold but that this made the condltlons qu1te
ideal .for -the type of act1v1t1es they. were do;ng, "~ and
‘attUaily enhanced their results. The cold had not'fealiy
bethered«them. ‘This suggests meanings in the Immediate
_Area of Being. - Three of vthe' students indieated the
'develophent'of'a'ﬁore positive attitude toward snow.

_ The students were asked for any concludlng comments.
"R indicated that the un1t was f1ne as is ‘and it was a good
one to do. ] stated that the flrst semester class should
‘have had the opportunlty to do the unlt. Apparently they

were upset about not hav;ng ‘had’ the chance. This Suggests

3

189 -
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méanihg in the'Responsiblé‘A(eé of Being. T considered the . '
laboratory to be of suﬁficienp‘ Qalﬁe that . she also
expressed conéefh for. those who haq pot pérficipated in it.
This/MaLs§v'§hgges}é ;ﬁgahinQS ih the Responsible Area of -

& Being. | L.‘ h

H N noted that he and a frifnd 4in;ended to use 'a

quin—zhe§ as an.ové:nh@ht sheltef.~,AcCording,tb N, people

in,thié countrf have to deal with snow and the infprmétioh

géined cqu}dfbe- useful. These meanings'are in the ot

Responsible Area of Being.
R [$

~r

7

”wQ' P stated that she had learned the material in~Germény

-pfior'to Eqminq-tg Canada'four)yea:s earlier. Snow was a -
- ) . o < : . _

rére‘ ﬁate:ial but’ . the ~theory of ‘snow -insulation was a

schoSl toéic. This wa$ a reason forvﬁot ﬁinﬁing the Unitﬁ:

of great value. N ihterjécﬁed that if she had lived het

. life in a ;ouhtry’in:which co1d-is a natural occurrence she

would change her mind. P still considered .snow to be a ’

~

bother rather Eﬁan'a“materiai of interest. Her meanings
a:g/{n the  Passive Area of Being.

‘R héd'discdésed.the~unié at home with his father and
witﬁ'students from a first semester Biology 20 claésvwho
and had not doné the'unit.‘AT also had discuésedrthé unit
with Eirsﬁ term students. who were cqriouéf' She explained .
what was gbiné on and ‘reported;ithét' théy were quite
iﬁte{ested. These‘meaniﬂés appeérzkp bevgppfbaching the

Responsible Area of Being. § inﬁ?&éted that information

- from the unit had been used oqtsidg tbewc1ass. She;had ’

Vo
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demonstrated the effects of a* -quin-zhee to her little

sister ?ho_did'not believe it.was ‘warmer, under ;the snow.
The sist@r was now' _able “to’ understand,’how -the quinazhee’
could beused 1n an emergency.; S sees’ an application of

the ‘unit to the beneflt of others.' Thisisuggests meanings
Researcher s Observatlons on the Act1v1t1es #n Class 43 .
v . 5

1n the Responsible Area of Being.

Observations

A full situational—interbretatRVe fyaluation must
include actual observations 3? the students in a specific .
educational situation; Teaching the snow unit to. my” ownA'.;
' Blology 26 class ‘allowed '‘me to observe the' students in
actlon and note their reactlons as-they proceededéthrough;
the wvarious. actiuities. I seiected-uthe five daysl from
February 23 to March 5, 1982, inclusive, to -conduct the"
unit. Becaﬁse of semestering, Blology 20, a threercred}t
. ycourse,;'uas. scheduled on. alternate days with a perjod'
length. of éﬁ minutes. Althouéh‘khis would interrupt'the'
continuity of'the outdoor actQV1t1es to some extent,‘
particulariy o@er a weekend,. it was the same situati®n
belng faced by other teachers ‘in many school systems. The
term had commenced on February 1, 1982, interrupted by the
ntwo days of .Teachers' Conventionr5 The studehts were only
now beécoming famlllar both to me and to each other.(
The materials were assemb;/d and Part’ 1 of the student
booklet was distributed to the students during the last ten

minutes: of'theLr February 19 class. Biotic and_ -abiotic
. R .
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factors had been dlscussed in class by that t1me and the

‘unit was 1ntroduced as a §p€c1a1 study on ablotlc factors

'hav1ng a nmjor.effect on. local organlsms 1ncluding man.

'
30

The students were subsequently a551gned to laboratJ%y
groups' wh1ch were expected to continuel~through 'the
JStudents were grouped 1n pazrs w1th the expectatlon that

'dur1ng the snow shelter activitles, the groups would be

.

_combined so that there- cwould be- suff1c1ent manpower<{

9

:available to com/lete the exercise w1th1n the -tlme N

P

- l1m1tatlons. G1rls were’ palred with glrls and boys w1th

«

‘nboys” -based on my own b1as ga1ned from past experlence thls

Y

.early 1n -a semester. Beeause of uneven numbers one group~“

Y\w- -~ . -
was comprised of three boys. The students were. then told

to read vthe 1ntroductory sectlon carefully and to begln~

°

’wExerCJse~ 1, completlng °the. snow sampler »except‘ for

callbrationr prlor to the next class.“"They were. also to,

[

read over all other parts of Exercise‘l and be prepared to

7
/’ '- . - o1 *

set up their snow k1ts ‘next perlod - > g U';w
Y : B

laboratory act1vit1es durlng the remalnder oF.. thé term.:

On February 23, 1982 the uh1t began.] About thlrty_U"

/‘

"-minutes were spent dlscuss1ng ab10t1c factors in. wanter,'

5

us1ng the student booklet as . a gulde.. The class then bqpke_i9f

'up into the1r lab groups to complete Exercise 1.‘.Nineteen‘

S

3of the twenty—three students had brought 1n snow samplers,

‘lncludlng one of the two students who had been absent from'

the— prev1ous class.J,_yhe majorlty had followed the lab'

1nstructlons to the letteru- Flve students brought handles~

1 -

Y
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much too long and one had attached the handle 1engthw1se

'

RN . PRy -

 tused cans that were'too large . 'These students“indicatedfa

-

'1a6k of readlng» ability, 1nterest .or Utime- in therr:_.

]

preparations}q’The rema1n1ng mater1als requ1red to complete

R - [N

-
»

completed their tasks with1n the rema1n1ng t1me.-

Durlng the f1nal ten m1nutes of the per1od the

-~ -

. \ N s ~

students were 1nstructed to read Exerc1se 2 carefully and

-

1nformed that we would be g01ng outdoors the next per1od to

v' \ i

" set up.snow stathns.' The weather had been abnormally cold\

R -

anS, w}ndy.. ;-A good’ 30 cm of Sn0w was on the ground

Cond1tlons were Ldeal for clearly deflned results*to:vbe

p

obtainednlrFrom the reactlon “of.- the class however,_there

seemed to be -a d1st1nct reluctance tp»head for the

outdoors..i The~ students were warned to be prepared for

Pl

outdoor WOrk and~-for the‘ extreme temperatures we' could

\

expect. The predlctlon of the snow temperature results for

RS

-

| - :
and backwards to the sxde of the t1n can. Twofstudentthad

%he.Snow Kits were_avallable.ln class andAtheastudents”

€ . \' - ,

Exerc1se 2° Yere done_on an’ 1nd1v1dua1 ba51s at thls t1me.
': P 'Ci . v A
e February 25 : was cloudy and cold - The ambient air
S0 temperature outs1de the school ‘regrstered~ —2§°C. _\I, had

~a > - . . -

selected an tSolated,‘treeless area'whfch“was easdly

~

access&ble at obe end of the school ,Most of the-students‘

~ -~ e e -~

v' “ ~

had come well prepared for the’ weather. K1ts were gathered,

~ L - R

up .and the students, wrth m1n1mum _of reluctance,;

' “ R SR -

prbceeded outddors.~ There appeared to be an undercurrent

IR . - ! ~ !

of genu1ne enthus1asm, probably because outdoor or f1eld

v

> PN - . n . . . ‘ -

K
~
~ em .
Fo- . . - . .
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‘work was a ‘new. experlence for nearly all the students.

Leav1ng the classroom and\ 1ts; routines seemed to 'he a

motivating_force. o
»BnOW'stations were quickly set up in locations.I had

mapped "out on. blackboard | Steady winds had been

blowing, formlng a hard crust in some'areas~and dumping

. \ .
loose snow" 1n others. Measurements were taken without much

-

d;ff1culty. ‘The. hard crust d1d 1nterfere with thermometer

- insertions in the snow and two - ‘were broken. . It was also

.obvious that three or four students had either not read the

lab instructions as assigned or had forgotten the steps to
. . o ) . i N ’ . : . N
be taken. One:student would’read the instructions out  loud

y ~ -

wh11e h1s partner performed the task The students had

11ttle trouble u51ng “the- data sheets but d1d compla1n that

_1t was hard..to remember the prec1se 1nstructlonSA“ A note

’

was made to mod1fy the data sheets to include elther a‘

prepared or student wr1tten outllne of the spec1f1c steps

-

4

of Class 1 ertten work would tend to guarantee that the

read1ng had actually been done. , . -

'

"3194-,'

.

~requ1red.. Thls had already been suggested by the teacher

- The work was f1nrshed in about" thlrty mlnutes.\ They.

~

all appeared ‘to have observed the temperature gradlent in

the snow and\ most were surpr1sed at _the ’spec1f1c

~ o~

correct segquence. - K ) i

The f;nal m1nutes of the class were Spent pool1ng data

fon averages and p1ck1ng up the flrst lab report forms, due

. ) .
. N Y S e
v - . o N : - N . , B
—— ' SN .
- . -

temperatures recorded, even‘though some}hadfpredicted;the.



~

r

o def1n1te ch1Il factor. New .sSnow had fallen and some of the

~ . AN ~ ’ - - . B

for completlon by the beg1nn1ng of the next period. There
4 -

"was suff1c1ent tlme forvthe students. to beg1n ‘their lab

;':reports.. Thlngs seemed to have- gone relatlvely well

'

The second f1eId act1v1ty was held on March 1 after a

three day break 1nclud1ng a weekend - Except for footwear

_'the students were prepared ‘for the weather, wh1ch rema1ned

L}

unchanged - Three students had "forgotteh" to complete

— .~

thelr lab reports but the others had done a credlble job. .

The f1mst student enterlng class had commented that ‘going

'out was a\“drag but there was no further ev1dence of a

negatlve attltude. S - SN

, -

After clar1fy1ng any problem p01nts theVZrohps moved

i

out to the1r snow statlons and completed.record1ng their

\

)

' data.; The air temperature was, —17 C and the w1nd caused a

.

/
Snow. statlons had dlsappeared Most were able to locate

’

the1r s1tes "hut - two\groups were not certaln._ Statlon Bf*

s1tes were generally obllterated and students guessed where

they were. - Needless to say there were many suggestlons_‘

about u51ng flags as markers In. plannlng the un1t thls\

dlfficulty had been recogn1zed but was we1ghed agalnst the

!

problem of the v1sib111ty of a marker to unwelcomed guests

' between classes. ThlS had been a problem 1n p110t1ng the_

unlt and dur1ng other fleld act1v1t1es. Albelb, marker of

some k1nd would have to be used Jin- the future.\','_ R

VoL

The students worked hard and fast talk1ng and ]ok1ng

throughout and seemtng to enjoy themselves..'Agaln a~few:
: . : _ S R

\
'
\ _ - ~ f .
. - . N
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students either had not read or could "not remember - the
instructions and had to’use the booklet; The'measurenents,

at Station B proved to be a problem. Because of the open -
field environment, data that were to establish the concept

dof high density/low iPsulation simpiy were impossible to
record. A note was made-to eitherbmodify the exercise or -
ﬂchange the site of Station B to a protected area. There

was ample time for the students to get back'to class, pool

and discuss the data and -commence the second 1ab report.

On Mareh 3, 1982, the school day had been shortened
for-administrative reasons and class/ time reduced to 51xty
" minutes.~- Part 2 ofv the instr ctional booklet was
distributed to the students and the exercise on the Snow~

. _ ¢ .
shelter was examined in order to explain the need for -a

. ~

"piling of snow" 'session outdoors.b Students had been
instrueted to bring snow’shoyels to class. Half had_done
so.J,More shovels were needed if the-snow was to be piled
up\guickly. Fortunately the school -had a shovel supply and
enough were "borrowed" so, that all students_were,suitably
equipped. The groups wére doubled for this activity (and
the subsequent part of:the exercise) and the snow piles
'“were completed in 1ess than a half—hour. Good-sized mounds

-

-were bu1lt although two groups would have preferred to keep

thelrs small _for reasons of physical effort.v Most mounds
ended up larger than required, the students stating that

blgger was - better. The ample supply of snow made p111ng

'veasy.‘ Most of the snow was soft but the hard crust in some
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’, ?pots h1ndered procﬁ}fss. A tlred bUt apparently happy crew

B

returned to class.‘ A total of six pre qu1n zhees had been

B

i L C e . _
‘ _ S s b .
‘. made. . o : - - o - .
L e . b . . R .
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The remaiﬁﬁer of the class ‘time 'was vspent bY ‘the

students"readlng the research artlcle and complet1ng the.

\

assfsgsggépassoc1ate with 1t. The lo&s of twenty m;nutesfﬁ

'{1

~,

'from the usual length of class period meant that for most;
"‘students this a551gnment had to be comg%eted at home.
March 5’? 1982,-’was sunny but w1ndy. The amblent
temperature was‘—6 C-as. the students began to -hollow Qut
thelr quln -zhees. All but one group seemed to take prlde'

in the1r constructlon efforts and qu1ck1y burrowed 1ns1de.

). L.
The students had been asked to prov1de materlals, sich as |
plastlc garbage bags, for doors. Some sgroups had fo gotten

; and- ended up . using e1ther a ]acket or snow %alabs, an
) -~ ' - ~v . . o ’ .
interesting -usg of the natural materials at(hani;. _One

-~

s

group continhously heard cracking”as theyiburrowed out .a -
hollow and at ffrst.hthought.'the fsheltér would CoTlapse.n

When* nothing, happened they r%galned confldence ,nd
h

completed the task When they lafer had to break down the -:»

hg R . s

shelter for safety purposes they;#ere'shocked and impressed °- .

f\\ at its actual strength alodg with others who also

Y

experienced some-dlfflculty demollshlng their qu1n zhees.'

The . required measurements jmade, each group member spent -

. e " . /. . - .
‘ some time .inside to record the/ impressions of the subnivean
. . ~ [ 4 .

)
T r(

env1ronment The - students /mentioned “the darkness, the

511ence, and in partlcular,/khe warmth “The impression of .

/ N ~

/-
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warmth was a1ded by ‘the cold w1nd Two,or three groups:
decaded to add extra people to the shelter and one of these . ‘f,d

groupSw‘recorded add1t1onal temperature data.-- With

(S . P 1

’ -

con51derab1e reluctance the students broke down thelr

| shelters and ‘returned ‘to"claSS‘ : Flnal 1ab report forms

were d1strrbuted but there was not enough t1me forj the

students ‘o complete them in class. :_. - A

< - -

-0n March 9,'1982, w1th the Snow . unlt complete, the';;”

¥
A\

normal Blology 26 program~ resumed - Now back to usual
routlnes,-class enthu51asm and splrlt wh1ch had appeared to

develdp dur1ng~the fleld work seemed to wane.. The students

gave the lmpre551on that gettlng back to regular rout1nes’
was a letdown,‘ Many asked 1f more work of thlS typé was
901ng to. be done.« When the poss1b111ty of spr1ng aquatlc

f1e1d work was ment1oned they appeared qu1te pleased

.

Problems d1d crop up, partlcularly w1th the 1ab

~reports. More wr1tten and verbal 1nstruct1ons proved “to be /A
.. needed to 1nd1caté the depth expected of the dLscus51on

fsection. Most students d1d the m1n1mum, ;Some because they

\

d1d not ‘know. how deeply to cover a toplc, others because

. Athe_ minimum appeared to be a max1mum -for them. ‘ Some‘ur
modlflcat1ons in ¢t data\ sheet‘laréf'redulred }to help
students in remember1ng the measur1ng technlques requ1red
Students who forget tof ‘bring”~ a v1tal p1ece of equ1pment

delay 1nvestlgat10ns and penallze others depend1ng on them.
~ 1

a number of the activ1t1es must be adjusted to compensate,

for var1ous env1ronmental condltlons. In general, however, ‘

, _\,

\ ’r. ; ) - o . ) 4" N L
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.the snow unit" appeared to have been a reasonable success

and, in my op1n1on, 1ts ba51c object1ves Were met S

"”f:f,'keflections‘_l o

»

In most theses ‘the reflect1ons and general comments on_

. the results of the research are found in the f1na1 chapter.»

\

The, research in thlS case has centered on the snow ecology

1

unit and the many personal meandngs that the part1c1pants
L
'-‘attrlbuted to 'thIS experlence and’ to laboratory work

.general Con51der1ng that I had des1gned the laboratory

[.unlt and that the.- observatLons descr1bed above are those I

/

Hhave made ‘on  the act1v1t1es w1th1n my dwn’ classrobm,‘it

'seems an approprlate juncture to reflect on my own v1ews of

.the unit; T BT | | o‘ |

My .opinions‘ on the effectlveness of’ laboratory

,invest1gatlons have already been descr1bed andnmlrror most
of: the feellngs of the sc1ence educators c1ted 1n Chapter‘

4 I

L2, However consc1ously ‘and unconsc1ously my personal blas

'and vested 1nterest 'in the success of the un1t had also‘"

affected my 1nteractlons w1th .the part1c1pants and_.the_

~

. - oy
~eventua1 wrltten descr1pt1ons ‘and 1nterpretatlons."'The

RN f

;”snow un1t was’ de51gned “to g1ve Students a meanlngful'

! S ) . \

s
>

,experlence w1th the most obv1ous env1ronmental factor in'

»

<'oth1s cOuntry, cold and snow.‘ That 11ttle pr1or use made oﬁ
the winter env1ronment for f1e1d 1nvest1gations probably

\made the un1t LtSelf more effectlve than a tr1ed but true,

'w1ﬁely known experlment or ser1es of experlments.‘f Thls

199
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Hawthorne effect may have 1nfluenced not only oplnlons of

.

the un1t but concomltant dlscu551ons én laboratory meanlngs

1n general .o - S

‘More than four years were anolved -in the research R
des1gn and p1lot1ng of the unlt. In1t1a1 ‘user response had
been p051t1ve and w1th'revisions/ the ba51c goals of the

unlt were expected to be achleved Students and teachers ’
-5 . ), s

' were not go1ng to experlence a 51tuatlon wh1ch was,.under
'normal env1ronmental cond1tlonsr gOlng to "bomb out"

Nevertheless the temperament of the env1ronment was a major

‘

factor ‘in the success of the un1t . Because of unusually;
mild w1nters a. number of . pllots had - been abandoned The

nglg\temperatures were typlcally w1nter but snow would’be.
,nongekistant;":Twic;, "Jh- early thaw had -raised:~ f{'

tempenatures suff1c1entIy to melt the snow only two weeks
1nto the second semestertp “The untt could start but not

frn1sh; - -Bven durrngT‘th flnal .evaluat1on. ‘thére were

.problemstwith:the'weather. On the other hand for Class 2

- ‘and fClass',j;ﬂ condltlodg ‘for obta1n1ng superlor results

'could not haye been more 1dea1 ,=I. must‘ now con51der

v

'whether the un1t ;s sne . whlch can be part of a scheduled‘

serles of 1nvest1gatlons in a. semestered school year, or

placed 1n some other sc1ence program where ‘the teacher has

», . “ -~ 1

the freedom to teach the un1t whenever the cond1tnons arec

1

favourable. ”- : ‘ R ,

. When conductlng ‘the .upit:in my, own Class- theré is
little doubt that I .was well prepared to 'introducezrthe

~



unit, and may have done so. w1th more careful attentlon to

detalls and -motivation than for other lnvestlgatlons. - T

~

Class\l> The un1t was golnq.to run. smoothly whether the

students liked, it or not, When th1ngs d1d not all go

4

accord1ng ‘to expectat1ons, my reactlons .were mome defens1ve

than usual and any resultant remarks, to the studentsj

4 B R . N p .
’

probably ‘reflected an additional touch‘@ffsarcasm. I did -

~ » | ’ <

, make every attempt, "however,. to approach -this lahoratoryf“

L - - ) ) V- W
. according to my usual presentation of lab lnvestigations. .

t_In general terms I ‘was quit% satisfied- wfth the

I . Voo N [

results: of the snow ecology un1t “The students appeared to"

~

be enthus1ast1c ‘and the concepts inwolved "had been clearly

¢ ._n -

1llustrated. An. exceptlon was the den51ty experiment whlch

3

201"

had also subsumed 1nfo¢mat1on fromuthe interactions with'

was~*~effect1vely, a d1Smal fa1lure. Students could not -

- locate prev1ously marked measur1ng statlons and, through my

on- s1te questlonlngs, demonstrated that" they had not seen

the s1gn1f1cance of den51ty at all;‘f It exempllf1ed

.
3

frustragion- 1n‘both the students and myself "StudentS‘were

v

-frustrated when thermometers broke in- the snow, .when snow»

-

crystals were d1ff1cult to cla551fy w1th the’ magnlfy1ng

glasses they were given "and. when a few of the snow samplers "

hroke. I was ‘not overly recept1ve to students who could

1 '

1 not follow my "simple written 'rpstruction", 'whg. broke

b

equipment’, 'who had obviously not read 1nstructlons

+

beforehdnd, 'and who looked d131nterested The fa11ure of

Ay

many students, to br1ng shovels and door materlals for the-

@,

»
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] tfnal ,actlvfty ' was’ irritating;: to. ‘say. the least ‘ Thls
jmiéht haye rulned the ekperlence for both students -and_
?Amyself if an alternate source had not been avallable 1n the”
“__school ,' Qn= the other hand I: was impressed w1th the
”students who had forgotten to br1ng doors for the qu1n zhee
but 1maglnat1ve1y used slabs of hard packed snow as “an
1walternat1ve.A The effect was not only more realistic but
.suggested that they were sufch1ently 1nterested‘in'the1r
work to stubbornly complete it rather than g1ve up .This}'
technrque w;ll n. gecome ’partﬁ of-hthe: snow_‘unlt

1nstruotlons.d

<

The enthu51asm o@/the students for the- work theirr“ﬂf

l

p051t1ve. attltude 1n most cases, even wh1le work1ng

- A <

outdoors-fn-the 1ntense cold, and thelr amazement ‘at the h ..

data,'1nd1v1dual and pooled, was most rewardlng. They not ;hloj

only could d1scuss and extrapolate from the COncepts T

~.

"111ustrated but even dlscussed hav1ng used the 1nformatlon

N . 1
—

out of class and school The-exper1ence of ;nterviewing,

- . ' . P -

,dlscu551ng the pros and'*cons" of the snowhunitwand lab

work in general, revealed to me that thehlaboratory

'enterprise, ~according “to my “interpretation of”’ their

descriptions, had more‘effect ‘in terms of the1r personal

. - s
’” ) s . L0

. ‘'experience than- I had realized. - . -
“ N A . ‘. “

. . B C : -

» . -
N - B N

summary- of Student and Teacher InterpretationsL Class 3 .

-

This summary includes items)&hich provide'alternative
v ’ _ T P ‘ ' - .
or additiohal interpretations from those described in .the .

4 s - ' . - N .- L4
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previous two shmmaries, Teacher comments are those of the
researcher . since both he and his students were the
participants in this situation.

Passive Area of Being 5

: : s - )
~Student frustration was a key factor in reducing the

laboratory ‘to ‘an."I'll do it because I have to“'situétioﬁ,
. When -one of their snow Stations was obliterated because of .

‘a- storm there was an observed lack of enthusiasm to

contihﬁ% with that ,pért of the exercise. This was

‘mentioned by the students during interviewing. Their
inability “to adequately classify ‘Snow. crystalé,l due to

‘techniques and. equipment, "resulted in thp students’
"doctbrihg“: of results. They. also mentione that in'_a
laboratory situation where they, thought the jteacher was-

less than enthusiastic about an activity, the lab was

merely considered to be "busy work".

a

As prévjously noted in botﬁ _Class 1. and 0C1%?s>‘2'
intéiyjews,lreading appeérs’to be of séﬁé_éoncern..zé;om_'
observing :and‘,workjng wiﬁh Ehg students in the lab
5 . . , ~ : . .
situation, the researcher sﬁséegted that many‘indivfduals
. . ’ . o -
héd’déne little preparation réquirdng‘rgading prior ;dﬂthe
gctiviﬁieg.‘~ Thg»sﬁudehtsfdgfiné the interviews éohfiﬁhéd

that reading was not enjoyed 'and for some only done with

v, .

reluctance.

. J . ;e - N
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.

Immediate ‘Area oﬁ'Being

. r
‘An aim of the researcher -was to’ des1gn act1v1t1es'in

.which the data collected was reasonably ‘clear. and the

‘implications obvious. The students noted  that they did
need things,to-"golright“"to‘maintain interest.
In discussing ‘data collecticn‘[we - agreed that',

predes1gned data record1ng sheets were requ1red to help 1n"‘
o ,
'the organlzat1oﬂ/gf’data; partlcularly in the - 1ntense cold o

L 3

experlenced durlng the unlt.

'The’researcher‘had includedla{numher.of‘dlagrams_to;
‘supblement instructlcns:in the"lab'booklets: fhe studentsj
.statedﬂ that"ilIustrations help to clarify a',numher. off
‘p01nts of wh1ch they were.unsure.‘-They also mentloned thata
flabs 1ncnrporat1ng the use -of prev1ously learned technlques»;

'were valued 1n that tlme was saved and data collected was

) more accurate; Practice makeS“perfect3~‘ From experience

thewresearcher'had\cbserved this‘desire‘and thus it wasl
dellberately 1ncorporated‘1nto the unlt ) The students d1d

'suggest that when new or unusual equlpment was to be used

- a prlor teacher demonstrat1on was valued

o

Resgons1ble Area of Belng

The Students 1nd1cated that another aspect of u51ng
-prev1ously learned technlques was to 1mprove thelr ab111ty

to dlSCUSS the data, draw better conclu51ons and thus ra1see'

- ~

"‘thelr level . of understand1ng.

-

' It was agreed‘that some‘lab work took up-a.lot of time



4

-to make a;Apoiht in cemparison 'eo 'students' being Lold
:specific facts; One‘studen; tthght'that'if a course load
wwes‘heavy, the class could be penalized by doing too much
lab work, implying that a 1a5 activity. must be seen as

’having definite value, otherwise it restricts other modes

eof learnlng which are of value. All agreed however that -

e;he lab provlded a 1earn1ng experience which regular

classroom and- textbook learnlng could not equal.

-
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L ol CHAPTER 7

A SUMMARY AND RBCOMMENDATIONS

Summarzw“_i' . e ' I “

'mhe‘meanings-teachers and-students”gidento'the'Snoy

ecology unit and“to laboratory act1v1t1es have been- -

"y .
.

evaluated qual1tative1y u51ng a 51tuatlonal 1nterpretative
approach- As such, 1t is useful in reveallng one aspect of

both the snow unlt and the role of the laboratory in hlgh

school b1olog1ca1 sc1ence 1n exam1n1ng the effect1veness of

laboratory orlented exerc1ses as a teach1ng strategyx

Y 2 N

Although no flnal conclus1ons should be made based on' the -

o ¢

.-approach taken in ,th1s 1nvest1gat1on, both students and

> - o~ 0

teachers} through 1nterv1ews and'the1r ana1y51s, have
suggested that the show ecolOgy un1t .and the- laboratory
enterprlse it exempllfles are 1ndeed worthy endeavours.

The laboratory exerclse,ftyplcal of the h1gh school
setting, places'restrictions;on what a student may’ or may

not do and'thusbmay‘or-mayynotfléagn.. This -impliés that

experiences in. the laboratory would tend to'have meaning'inA

.e
- -~

the Pass1ve and Immed1ate Areas of Belng.' However,~w1th

‘ openfendedness,‘the.appllcatlons to other studies- and the.v
real world, plus a posmtwe attl,tude on the part of the .

instructor, students may»deVelop'meaning in the Responsible

-~

" Area of Being,_a characterlst1c for which educators must

\

contlnually strlve.i In develop1ng a program, the educator

-, -

i should attempt to des1gn curr1cula which’ w111 permit this

206 f»», C
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S :tonhappeﬁs It ;s too easy to emphasaze content and rote ( -

) memory because 1t LS 51mp1e to grade thas type of learnxng. .

S - -

,. o It 1s also dlfﬁlcult to ’concelve ‘of a' teacher, -hQVIPQ'.

a LI
[N

attltudes -toward laboratory work w1th meanlngs ?iny'thei )

- . . ~

- - ~

9assnve Area of~ Belnqy promotlng otherw1se in students.

-

N ““~ The mark -6r grade,‘the educator s ultlmate ‘source of

- . N
. - . - . 4 N .

- power and‘*controi7“ ;s StLll the most d1rect method of .

< < L. . To L . . \ e

b

b measurlng studentsf"apparent success. in\,masterlng

. -

“w
v

.knbwledge.A As a- mothatlng force 1t often ‘must - restrlct

A8 L

both students[ and teachers"meanlng of an act1v1ty to the

* - - - N

<= Pass1ve Area of Beang, but few w111 suggest_lt 1s not a

N
—~ e - ¢

i ﬂecessany tool ‘if educatlonal repertolrec of' evaluatlom

-‘jh approaches. Meanlngful human experlence as a major goa; of

any’ educatlonal endeavour must permeate the th1nk1ng of our

~ ~ . .
.. - . L N - - \

,prognam developers.

U ~ d
N

- . . . . ) . . .3
- e The w1111ngness of both“ teachers and students"to

‘- . - i

réspond .bo the 51tuat1onal 1nterpretat1ve approach L

w Tons -

.- spec1f1ca11y through the 1nterv1ew, is clearly ev1dent from

4

\‘f ther ' Comments about the sSnow’ .unlt _and laboratory

-
- - B - . \

act1v1t1esr"‘These may 'serve 1n part ‘as. a gu1de11ne for

. anYone intendlng to use:fthe~ 1aboratory\ as a ‘teaching

~

i strategy 1n the blologlcal‘or other sc1ences. S e
i#- Few students\ felt that : h laboratory or -its_.

B assoclated actxvites had meanlngs w1th1n the Pa551ve Area

- -~ BN

-of Belngsi. Meanlngs in thls area Were characterlzed by~

comments 1nd1cat1ng that labs 1n general had-to-‘be\

i‘completed'un order to complete the course -or: to ‘gain a

H . . . R R . B B ST, . S o
. . - -~ v N T . ~
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passing grade. _This also involved the reluCtance to read>

1nstruct1ons or- paragraphs of 1nformat1on unless a’ penalty‘

e - 4o !

of\ some_ nature were impdsed A few labs, partlcularly

d1ssect1ons, were 51mply dlsllked-and.completed only -

- -

because they were' requ1red‘ regardless of thelr apparentf'

value; Labs wh1ch 51mply vexmfy clearly ‘understood

B ’ Q'

’concepts also f1t into thls category, the attltude be1ngr

A ~

' "Why do somethlng we. already know’“» Boredom 1s 1mp11ed

L4

A ,number of meanlngs bordered on' the Pass1ve - and

o

‘Immediate-'Area57 of Belng, dependlng on_ a specxflc

'of unusual cond1tlons such as the 1ntense c ld experlgnced-

con51dered a break from usual (and often bor1ng% clasSroom

\

\routlnes. To many, the lack of clear cut results\(data)
and the malfunctlon of eqU1pment may relegate' actlvltes‘

from the Immedlate to the PaSS1ve Area of Be1ng, the lab,

then be1ng cons1dered a worthless, tlme wastlng exper1ence.

[ - st

_Thls was exemp11f1ed by the problems encountered by the .

students when attemptlng to -age the snow crystals,.wh1ch

. led, 1n some cases,' to fthe recordlng of data 's1mply in

-order to have data. ‘A poor WOrklng env1ronment;may~also
' . o\ * . .

'negate,h to ~Some  extent,’ a,upotential

\ £

1nterpretatlon at ~a spec1f1c t1me. \The lab 1s def1n1te1y'

1mportant lab .

assignmentf- Howeyen, 1f interest 1s arous d the effects‘_'i”'

~, f i

by the pant1c1pants Y'n‘ the snow ecology

' N . . '

un1t .may. be

m1n1mlzed _ L :
: . . ' N " . ' . * . . .

In the example c1ted aboveh,recogn1t1on on the part of

students that the cold\reflectedfthe realltres?oﬁfa

P
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Canadlan wlnten 1nd1cated meanLng 1n the Immedlate Area of'

'Bexng. ThlS ared was alSO\exempllfled by such comments as,

v
!

,"It was fun" or "I was able to talk to other students"

‘ N

Factors whlch- ald students -i_‘ obtaln1ng, ,handlinq 'and!-

5
- -

Jnterpret1ng data can also ‘have mean1ng in tne-lmmediateb

\

ﬁArea of Be1ng.-vStudents suggestedv that-to be effectlveg.

.baﬁ must - prov1de the part1c1pant W1th clearly stated..w

:procedufes, suggest1ons on handllng data collectlon and aj

’ [

_'way of presentlng data 1nterpretatlons in a log1ca1 manner.

If procedures already learned u1 a previous lab could beﬁ

-used 1n~a subsequent 1nvest1gatlon, it appeared tombe. a
- .

more meaningful learnlng experience., There must be

-suff1s1ent t1me allotted for an’ act1v1ty to be completed

and the' data ‘examlned w1th care. ' Too‘ much materlalp'

bo- P

~presented at one, t1me leads to confu51on and frustratlon.

t -

‘Daagrams, such as: those used in 1llustrat1ng temperature

rrecording polntsr are” valuable v.s' add1t1ons to - verbale
-ewplanations"~ Mak1ng predlct1ons prlor to’ data collectlon'
”larouses 1nterest and the Comparlson of predlcted and . actuall
~resu1ts tend dto- relnforCe the concept under: study.’

"Def1n1t1Ve, as well as surpr1s1ng data,'wh1ch allows for‘

«

stra1ghtforward conclus1ons, also reduces the frustratlons

_of handl1ng 11mited amounts of 1nconcluslve 1nformatlon.f

‘4The results must cor{elate w1th tbe clearly stated purpose-

C g

t

‘f'°f the 1nvestlgat10n,;:.;u‘w‘rrn

'

Students generally felta that a’ raport ~_o-ff/t-heir,‘.

\
o

fact1v1ty W?S~’03¢335?¥Y- g:‘They. suggested, that lthis\“_

' R - . - . i o . b - . . -
P . . . RN
oy . -
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'FEquirement pPlus its evaluation .were measures of their

-

‘personal understandlngs of the concepts stud1ed and added

1ncent1ve5'-to do -a more thorough job of . both the
1nvestlgat1on and the report. It s interestina'to note'

‘/ s~

',that the 1ncent1ve ,concept 1s ‘also a major factor 1n the

"free enterprlse »phllosophy‘of our western trad1t10n.
The, students‘felt'that lab‘work'was;a valuable ' \
activity; They seemed to understand concepts more clearly,

‘_remember them—longer and have - less d1ff1culty 1n-reca111ng

'f'the 1nformat10n learnéd compared to normal classroom and

— A

'textbook 1earn1ng. By worklng in groups, Lnﬁormat;on could;‘

‘. be- shared and problems dlscussed o o
Many meanlngs were cleatly w1th1n the Respons1ble Area'

1]

of Belng. The lab prov1ded a- more personal control over_

'“l_the1r learn1ng experlehce. They were ‘able to make first-"

4hand observatlons~and{actually experience sCienoifiC'
- - /

"“phenomena._ Seeing is bellev1ng. As” a result they COuld

- make a decis1on on the va11d1ty of a test .or concept ratherw

‘than accept the wr1tten (text) or spoken {teacher) word as ‘5.
/the. authorrty. A Many were prepared to .sug@est .‘and -
'inyestigaoe additional\topics arlslng from the bas1ci
:actiVities.: They not only deSlred uo produce a 1aboratory R

report hut suggested that a proportlon of the quest1ons
~1nvolved 1n'the 1nerpretat1on of data be’ at ‘a, dlfflcultf

- level. -‘Thls would challenge them to 1ncegrate theory with *i<“
.pract1ca1 1nvest1gat1ons thus maklng/~thef lab more C

_ meanlngful..181nce b1ology deals with llfe, some students
.\- . . R '\ _ B .

»



\ .
’

con51dered that. f1eld work allowed them to examlne events

v r o, LI L [y

which were in a more ,rea11st1c 51tuat1on..\‘Students_

- - - d - . v

_appeared 'to value- hlghly agtivities and concepts in .

laboratorvaork wh1ch can be' appl1ed to everyday llfe._\The

e -

qu1n -zhee 1nVest1gatlon 1s representatlve. Not only couldj

\

~the students see its potent1a1 ‘use in an emergency

- M ¢ -

«51tuat1on, but ‘some’ actually dlscussed th1s aspect out of

¥
-

‘school even to the extent of construct1ng themsat home ta '

S~ - g
prove their polnt. ' .
“ ' The_genepal conclu51on og the students .was- that.

laboratory w0rk must be an 1ntegral part«of any b1ology or

~

sclence programf and through the concepts examlned, such ‘as
~ ) . .

thoSe -in,the .snow ecology un1t,-cou1d be learned from text

)

book or classroom 1nformat1on, the overall significance of

v
\

these concepts wéuld be severely reduced and _the course
. N B ’ '»/ ‘\ . " A
limited to-an'exercise‘in the memorization of facts.
. .o * . Y
) ;o ..

- The teachers 1nterv1ewed also expressed ideas  and

'concerns both for the snow ecology unit andﬁlaboratory work

~ ~ s A

'vln general f Mahy of the1r observat1ons were s1m1Iar to

1 - ks

those of the students and w1thln the same Areas;of Being.

- ;- ’

These 1nclude the fun aspect, breaklng'.w1th ‘classroom
. - i
routanes, belng out in the real world and the lxke. They

ST

,did have 4a- number of add1t10nal comments which reflect

‘the1r role as teacher part1c1pants. 7\\-\ o Q;JA

Both teachers noted that students wlll often tend to

N 5

take the easy way out oE _an ass1gnment or exerc1se 'and

produce the m1n1mum unless closely superv1sed ,They see

! -;

f

Y

i
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- ¥ v ;.'3’?#- ; - . o
.- thé. students as hav1ng meanings . in the .PasS1ve Area of IR
Belng,,wh11e the1r own meanbngs aré 1n the Immedlate Area e

’ 4 - ¢

: of Belng. ‘.The latter "area" is - exempllfled by further

e T LT e e LT e

- comments. ;m" zr_“r L T
. e T Ll d

oth teachers found the snow ecology un1t to be well -

e - R . t

organlzed,( requ1red ‘m1n1mum' teacher backgrognd‘ and.fu .

preparat1on and ea511y mod1f1ed lf necessary.‘ They saw the _
students as having 11tt1e d1ff1culty 1n Mperformlng"the_

o
;-

activ1t1es, estab11sh1ng concepts -and undérstanding'”the"

-

princvples 1llustrated by' the’ data- they gathered

{

- s -

Quest1ons in the lab report requ1re both s1mple and complex:

answers, although both would llke to see an 1ncreasefin‘

. " P N
ot

hlgher level guestlons. L "J-C-ZJQSL‘fJLh 77; - o ﬁfff Do

Jones l1hes to be personally ;nvolved 1n the lab and ‘f -

thlS may be- reflected by students' comments.on’ the pos1t1ve

- )

attltude d1splayed by teachers d01ng lab work‘ Smlth sees

B .0 - . B ‘ o
ot B S N - ECTPR e i

the lab as a chance for students to assume all responsi—j'7tfi‘“’

bllity for the acttv1t1es, and thus he observes rather than flfn

: v .- ~ L
t . . . . .

part1c;pates. © He . also feels that some lab work L is not

essent1a1 and that the technlques can be taught WLthln the

x - 2N

classroom env1ronment [ . PR S -

L ‘

Both,' teachers 1nd1cated that the 'evaluat1on ‘of: lab

’

work should 1nd1cate a b1as toward hlgher level dlscuss1ons . s

N -

of concepts and 1ssUes ra&sed 1n the 1ab \ Sm1th flnds that -? Qujx'

. - ~

students “who erther cannot or wlll not work at these levels L
. | e
find the lab ekperdence somewhat frustrat1ng. . This,,\J :

o

1nd1cates meanlngs in the Immedlate Area of- Belng.'

— < . . - . -
) B .

~ [
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A number of the1r commehts 1nd1cate meanings 1n the

- N N «

. Y

Responsable_ Area 'of Belng: . Johes and Sm;th ‘saw the':'

laboratory exper1ence as essent1al for ‘a complete educatlon"”

~
- . N

in the sc1ences- d1scovery 1n1tiates exc1tement and

PR

1nterest It is "do1ng sc1ence.‘ Smith added that readlng

v

research art1cles 1s also one of" the roles of a sc1entlst

4 I

~’~ Johes 1s concerned about the safety of the student 1n3"”

dlfferent laboratory ,51tuat1ons and- takesf'it 1nto_

con31derat1on when do1ng an activ1ty, a top1c not ra;sed

-

dur1ng student dlscuss1ons. She Stlll feels that even w1th

._»
v

practlcal experlence."' S R ﬂ‘ R

Dea . .- ST \

1

-~ i

a rlsk factor, . the laboratory ,is;_theA plate.~to ,be‘jforﬂ

o Both teachers _use the lab 'as'.ab act1v1ty to fbe

mod1f1ed to su1t personal 'and spec1f1c class needs .and . )

A move through each step w1thout rushlng thus contr1but1ng to

A better quallty of work

recognlzed thé1r own need for ‘a” good background xn~ the*"

-

subject aréa to- perform to thelr ab1llty. Sufficlent tlme'

; \

for .an. act1v1ty.1s valuéd sxnce 1t perm1ts the student to

. Y -
wy S ~ -

4

Jones and Smlth both raised cOncerns w1th the ab111ty

- N

of students to read and commun1cate .in wrltten form.( Ihef

’ ¢

lazy studenF’“does llttle Qf either . and good students‘

requlre extra motlvatlon, partlcularly marks, to make them

N -

fully concern themselves w1th readlmg and.wr1tten=5k1lls.

- RS ',' o

|The teachers 1nd1cated that theSe skllls .are- essentlal and

can be developed through laboratory work -‘jh‘l[;,f

In- conclus;on, Jones - and Smlth noted that /a-'majorf;

, P .
. . P . .
\ . ! - . [ RS - L e

i

S



\uflexperiehce, even when data from quant1tat1ve stud1e§ were_

s

’

~ . - B N . '
~ . - - N

"_ feature of the unit was the pelevancy of the mater1al It

not only f1t in w1th the theme of Biology 20 bul dealt w1thA

- . » ]

the local rea; Canadlan env1ronment, wh1ch_had more .

E Q,meanxng~~for "the “student -hoth-~from the theoreticalt and

prattlcal p01nts of ‘viev.‘ 'Whére ‘p0551b1e, laboratdry
: , o

ac‘t1v1tes shou’ld capltallﬂn thls factor.,

-~

" It was “1nd1cated 'in-“Chapte{ 2 that many séience

N [t

[N ~ M -

fbrowiden‘studentsn"w1th more than simply “a learnlng

’

unable to substantlate thls contentlon.} The meanlngs that
] . .V}

students gave o»ithe w;nter'ecology act1v1t1es 1end

_‘educators-consider laboratory act1v1t1es to appear to'

;con51derable support 'tofmthese . gut"h:react4ons.';' Aﬁ

51tuatlonal type of 1nvestlgatlon would seem to be a method

by whlch many hldden meanrngs can be revealed .:;-,3;f3

KA

Q_Pf In terms of the value of laboratory exper;ence thls

‘study 1nd1Cates that students can and do move through the

Areas of Belng. Though the 1n1t1al stage of an act1v1ty 1s

’

~(\'- e~ e IR

often 1n the Pa551ve Area, once " the 1aboratory beglns,’

meanlngs regularly tend to Shlft 1hto those characterlstlc

of the Immedlate Area and 1n.many 1nstances,'end 1n .the.

[

Respons1b1e Area of Belng,p"=Lgﬁv1ew thls_ asf a 'highly

de51rable effect off‘annylearhing experlence. - In thls

~ ¢,

.use of _more ‘open ended 1nvest1gatlons rather than the'

.ot ~

respect the sc1ence Iaboratory has cons;derable mer1t and,'

it fis. 1mperatLve,_ therefore,».to" encourage ‘the *uset Pf;“

T

. 1aboratory experlences whenever and wherever p0551ble. ”The?~”5“
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"“Be1ng.

{

"through an ’ 1nvestlgat1on w1th reasonable success ande

> v

structured format as used in the w1nter ecology un1t may

.
- .

acceierate th1s effect ‘ Indeed it may. bef.that all the

-~ o -

part1c1pants mayﬁ move toward .the, Transcendent ‘Area of

N . S o N

Because the teacher 1s st111 the centre of focus‘in

\

3

the ma]or1ty of classrooms teacher att1tudes towards

1
laboratory act1V1t1es may mod1fy the students';attltudes.

'

Regardless— of the teacher, some 1nd1v1duals may proCeed

\ 7T e

~

1nd1cate -meanlngs 1n the' Immed1ate and even Respon51ble

Areas of Belng. If however, they suspect that the teacher'

.
\

'con51ders a part1cular actlylty, or lab work 1n general as

S U~
be1ng less than desrrable, they assume the same att1tude.
- The students of those/ﬁeachers tend to have mean1ngs wh1ch

are ma1n1y w1th1n ‘the, Passlve Area,of Be1ng or,iat best

,;extend 1nto the .Immed1ate Area.;” ;The qvaLue‘ of vthe'

/

~ T \

~——

experlence. from the v1ewp01nt of the’ student has heen o

1

severely reduced ’ Sc1ence teachers, of nece551ty, must be

conv1nced of the p051t1ve values of .tHe laboratory if af

-

‘truly successful sc1ence program 1s to result

L

'Comments On The Research Methodoloqy

’

From my experLEnce w1th qual1tat1ve 1nvest1gatlon, a’

number of comments seem appropraate and of value to those‘

A

con51der1ng the use oﬁ thls part1cular methqdology.\

o Qualltatlye methods do prov1de 1mportant data in te;ms

of student and teacher meanlngs of education situatlons

S . Lo .. [ R PRI



e themes wh1Ch can then be- used to . organlze the data for more

‘sc1ence educatlon research

manageable,,~=\»f'?‘*i"v'ﬁ - L

- . . ) . . .
. . - f . - .
. . ' Lo T
' Z: . : . T
- - , - .
. , - .o . .. L
.

v e T e N

uinteerEWer may result not only in. poorly formulated

’

‘.qdestions but restrlcted ‘responses on the -part~.of'xthe}

',interViewees.‘ . Researchers preparlng themSelves for

¥ e FE

’ :strategles ahi‘practlce 1nterv1ew1ng technlques.-ﬂfl“jfé’

c T "
N “

The' number of pnepared gu1de' questlons for‘,tbe

._/

1nterv1ews 5hould be kept l1m1£ed,and as general

- b

':p0551ble.ﬁ Too many questlons may tend to restrlct or eveh

.predetermlne the flhal data obtalned f Examxnatlon of the

'ﬂlnformatxon COllected follow1ng‘i he ‘completlon be

" - - ‘ XS]

‘-'intenylews wlll »1n all probablllty, _reveal ca- number_ of;i;

-A. e b

;meanlngful 1nterpretatlon. p‘u~'-“' o et

ol DR

_Groupﬂusrzes‘ 1nvbIVed in’ fntervieging”awili} - of

’

nece551ty, Vary in - s1ze dependlng on .many ﬁacto:s.,

z )

hHowever, -I- have found that a group of three appeared to- be

]

pconstralnts, 1nterv1ewees are able- to 1nteract w1th the

» 1nterv1ewer‘and each other, yet stlll appear to have the~

~
\

. s : - . v
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As ' such they"are to 'be enCOUraged where" suitable, ‘in-°

v Interv1ew1ng partlclpants ic,aa"d‘sr'ir{ii:/i”'a*l"ly,~ to " a .-
’streszul 51tuatlon.-~ NervouSness 'iplthe]lpart'of,“an'ﬁf_

~emlc~evaluatlon approaches should carefully study 1nterv1ew -

fthe most satlsfactory SIze.' W1th1n the ever presént tlme.

securlty of ‘a.’ group 51tdatlon.:" Theu preparatlon ,of v

v

p_subsequent 1nterv1ew transcr1pts_fis_ﬁalsoH.made;imore

R

‘ .

. L e e e M . - .
- 3 . R . R - . ~ .

- . N -, R '_J "IA// . R
The tlme, involved .in "qualitative research 1isg



P

'considerable.f A'researcher mnst reodbnize ‘that time will

\. s i

’prace constralnts on the length and depth_ of the study andh

‘gthe number of part4c1pants.1nvolved . It is re&ommended'

I

“2’that a' major block of uncommltted t1me be made avallable,‘

partpcularly durlng the‘ data- collectlon and Verlflcatlon

‘-

‘phases of -the research . S '

s N i R i

.transcrlpts fromxtaped 1nterv1ews; This may he‘reducedvif

" the ‘interviewer, -rather _than’ preparing. word-for-wdrd.

':transcriptsg~”summarizesfwthe'fpoints~ made . in _ the

*“fconﬁersatioms'and‘adds 1nterpretatlons where ‘relevant. A-

’

: permanent ‘set oE_'tapes must,~ howevet, .beu'available; if

'

75pecxfic references or quotatlons are requ1red Vaiidatﬁon~'

i

\

The’ bulk of research t1me jnyolves_the preparationfof:ﬁ

','lof comments made by the part1c1pants<,1s crltlcal _The;]

.partlclpants in th1s Study were g1ven summarles of thelr‘

comments, were qulck to p01nt out any m151nterpretatlon of"

meanlngs on the part of the researcher and apprec1ated the{'

‘ opportUnlty to clarlfy them. L , .
; , Ao s

X It is5 qu1te drfflcult tor any 1nterv1ewer to -

L

cOntlnuously jot down conversatlon sequences and comments,

’

) yet st;ll appear to be 1nterested 1n what ‘an. 1nterv1ewee iS;Alffj‘“‘

1
I

o Te . .

glven to- the use of v1deotape recorders durlng 1nterv1ews;

St

i_Body language,'such as the noddlng of a head, a: shrugd‘a :

7'

UnaVaiiabie with only audlotaplnqu‘l As. well ,Ln a group

~interv1ew, p0551b1e dlfflcultles 1n determlnxng exactly who?

~ . N

‘l.smller_or other subtle actlons imay reveal meanlngs‘

o dlch551ng. Serlous con51detatlon‘ should therefore be‘" -



“is speaklng and the prec1se Sequence of utterances can be -

‘resolved '; "' S e o
To maximize.the’eﬁfectiveneSS‘of’educational réseafch,

1nvest1gatlons should con51der‘u51ng both quant1tat1ve and

‘-fqualitatlve methods w1th1p the Same study. Alternat1vely,

i

‘-a~1team. approach ‘to a researeh. topic,iry~wh1ch~;dlfferent

_members use different ‘approaches,nCohld. provide. more

‘meaningful informatior on the worth of curricula. -
~ 4

[Inu’ordeY.;to; gain ‘general ‘acceptancé Within the

‘scientific ;community,, sc1ent1€1c hypotheses and theor1es

‘.fregdire' etrong supportlng ev1dence.. Th1s should equally;

~.apply'i‘to, se1ence' educatlon,. 'regardless , of" its

~

_Classification as a socmal sc1ence. The methodology‘used’

’1n the gatherlng of meanlanul data must however;-reflect-

the . soc1a1 aspect of the 1nvest1gatlon.i To rely wholly on
4 : N

a’ s1ngle,,research. paradlgm .1s~ to rgnore “the 1nfo:mat1on

’

',that alternative strategles, if"availabley must surely‘

_ provide. MarQ Lee SmLth;(l982) made the follow1ng comment

A \

'one, I -feel is: mostf appnoprlate,_ one naturallstlo-

(qua11tat1ve) methods  in .research in :science - educationy

., In ‘order to .be more, authent1cally
scdientific one needs-.d15c1pllned

.collection of evidence using a variety

of- methods, dispassionate and- logical
interpretdation of the evidence,
eXaminatian of . the. assumptions - -
.underly1ng both evidence ‘and . the:
methods -that’ generated it, evaluation
of the perspectlves of individuals whd
provide the data. Naturalistic methods .
can make,research in .science education’
more sc1ent1f;c. - :

~

\
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Tf quantltatlve and: qualltatlve studies"fere-"osed- to

-complement each other where poss;ble, the’tesultaht.data':

must surely prov1de us wmth more meanihgfulf iﬁf&rmétionk’

'»than ,any one 51ng1e research paradlgm is capable of dolng

0
—

of 1aboratory experlences as anflntegral part_of'bJOIOgy

and - other 'sciénce programs at the high schooi level,.w

_However, typicel.oﬁ,most research ﬁnvestigatiohs, probably

T more duestions have 'been raised than«iahsweyed. Future

. attempts to answer these questiohs_should.provide'evidehce'

This study has prov1ded some support for the 1nclus1on f‘

~alléwing "us to wmake more definitive statements$ as to-the»f'

N

worth of laboratory activities.

s . ’ \

" Persdnal Reflections

Curricula are always undergoing EOrmative’evlhatioﬁ,~

if not by the de31gner, certalnly by the - practicing

educatof, in order to meet the needs of students,-SthoI.:

and commdnlty.v The,snow ecology‘unxt is no exCeptlon. As.

‘discussed in'_Chapter 4, the Module‘.uhderweht“maﬁy‘

'modifications before entering its final test as part of an’ .

in- school program..,Both teachers ‘and studentsf %* fheir

_part1c1pat1on 1n,the study; were able to provide‘SUppo{t'

Y - . -

‘for‘ most of the-activities as. well as constructive
criticism for future changes. these_-suggestfth'.for
‘change are.welcomed and will be acted upon prior to further

N

' use. | - -

3

The qualitative research méthod'uSed during this'study-



S

A

N

regard to their research 1n qual1tative evaluatlon-

;d1rect

.

3iusually the de51gner,

wllson and Rothe made the follow1ng‘ comments

\_bas1c

(<)
.
'
¢

x.‘-.‘v
AAL -

n

1nput 1nto ‘a curr1culum’ study ,51nce

2

1 ‘view the 'study .of emic4evalpation

inquiry as being a product.of my
thinking. Dialectically, I ‘have also
become a product'of my work. . Such a
dialectic relationship between self and
the ~ social ‘world acknowledges
exper1menta1 knowledge as a foundation

'for educat1ona1 reSearch (Wilson 1976).

Within the parameters of d1a1ect1c time

“and change Wwe need. to be attentive to a
phenomenologlcal“
Aassumptlon that -each - occurrenceiln

existential

time, as descr1bed, ‘represents .one

would common-sensically change since
part1c1pants, situatigns and time wilk

-have changed (Rothe 1979)

\

-

they,

"descrlptlon of " one activity at ‘one
_time. - If I were to undertake a similar .
research. in the  future the procedures-

«

.

w”day to~day realltles of classroom, school and communlty

appears to have con51derab1e value as'part of-a hollst1c
evaluatlon approach to a curr1dulum byt:eveallng the pser s

'p01nt of v1ew. The users, teachers and students, muSt have

»

are 1n the front 11nes fac1ng'the.

w1th

component of a bﬁology program must of necessrty reflect

the v1ews of the part1c1pants;g
1nvolved ‘with each of the ongOLng s1tuat1ans,

examination of:the 1nterv1eW'records.“

©

“

r‘The approach,

a

I could not help but be

ev1dent by

style

and questioning_-techniques' were modified. during

investigations,

" the

situatfon "appeared to merit <¢hange. " This-

-

_q' o | o L ..'1;. }.

.is

the -

reflecting past“problems and -changing when

an

220

‘My own views on the snow ecology dnit and the 1aboratory



.

“-Jthe bdea of a scLent1fic 1nvesbxgat10n others, for whatever«

e

>

;,'~classr00m and the world.c-ffﬂ.-f.ﬁf’ftlf

-

< 1llustrat10n of' the 11v1ng 'socialf‘relationshipSu'inf'the»"“.”

-

ATOUT T e e Ly
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s E -;»’ o k4 D

‘Because Hhé particlpants j1n SCLence actlvg23é57‘are

-

,_Tand1V1duals,ethey have thelr own 1nterpretat1ons and'

N e

meanlngs of laboratory experlences. Whlle some may nellsh

+ . [

- .' - .‘,\,I

-~ - P . . K . i -

.- reasohs, have‘.llttle ,or, no? 1hterest‘ in- the sc1ences.

- o . Y K2
- ‘é‘\ .‘ o b N - P P o . :

4W1th1n a class'—one~ 1nva{ﬁably" flnds a w1de spectrum o f”

- A
R G - - -

.~Qm abliltnes¢,_}nterest ,and personalrtles.: f To 'expect all‘

-

-

-

j“signifﬁcance»:lt =i§ }to‘ suggest that the laboratoryl

Y4

ES

4‘

.-‘1 . ’

students to th}nk of 1aboratory experlences 1n terms of the

- o -

hlghest Aréas of' Be1ng 1s to be somewhat " unreallstlc.;'

... - “

NeVertheless, 1f xhe results quthisfstudy have any

& R P

» o o PR e e Cow

enterprlse 1s a deflnlte and 51 n1f1cant part of a blology

LA
E

program and that there apé man factors to con51der when

de51gn1ng' a‘ &qltable laboratg&y experlence for 'most of

those who partchPate. o /"' Lo
- - e : .' - / P ‘ ‘
.In conclu51on,~ the - s udents and teachers, by

[y

part1c1pat1hg_+n—thls study d w1111ng1y expre551ng their
/

\'thoughts and feellngs,:wene themselves,actlng in the

. o~

AResponsible ArealoffBefnqﬁ /The snow ecology unit and'. the

”~'1aboratory expérience 1t re rasents, within~the limits of

[
thls studyh_appeared to ex 1b1t thOSe characterlstlcs held
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Some Common anw Terms Adagted from Prultt (1975) and

Phllllgs and»Watson (1977)

. N, JEPR
B o e N
1 .

Engiish\ -

IR

Ihuit“-

N Sﬁéw (falling)
. Snow—that collects on trees .

L "Snow on the ground

‘Depth hoar (heavy frost at’
gt0und level r

W1nd beaten snow'
lSmokey snow or dr1ft1ng snow

: Sua-c:ust_"'

Drift . “_;a S
- | Sharply etched wind-eroded
v snow surface

“.around’ base of trees

1

Anniu (an-nee-you)

. Qali .'(_K_.al’l-:gfé) S

" Api (aye:pee)'

Pukak (pew~cak)

‘Slqoqtoaq (see-cok tow—ak)

“Kimoaqruk (kee—mow—ak -rook)
S
v'Kaioglaq (kay—ehjglak)

Bowl shaped depreSSlon 1n snow‘

- \

Ups1k (up—51k) N

"s{81qoq (see cok)

Qamanig (com-an-nique)

k4
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Snow covér, for many -species, is the most

{=impdrtant‘element of environmental resistance
. and struggle against tHis partlcular element“

1s almost beyond the spec1es' ability. ,
S . o
IR . A. N. Formozov (1946)

¥
In the literature- of the ‘sciences that ought

to be most concerned there is even yet little
to suggest that snow is a ‘major element.’ 1n "the

-

..environment of life. o e
g | E , SR |
| ' W. 0. Pruitt, Jr. (1970)

¢ . .

»
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R INTRODUCTION e

-Like it of’not,.low temperatures and snow are w1th us

-

‘durlng much of the year and in' most of Canada, w1nter_is

-

vthe domlnant season. You a;e?‘aboutf to _engage in 'an

N .
P .
< . ; . ) LI -~

. ‘ ~ ) . L
1nvestigation of our most common “mlneral"f_snow, and its

-ex1stance (lgght,‘sodndh climate, m1nerals, etc ) .

EJ

fylmpact on the organlsms that live totally or partlally

y

\our sub—arcth climate.- ’You may be 1n for a few surprlses

«

or 51mp1y verify what ;you already know or suspected.

: Regardless, an‘exaninatjon of the winter environment shoUId

illustrate ;the’ problems . facing ‘organiSms,: human or

otherWise; which 11ve- h1‘a nottﬁ%fn (boteal) country and
some of’ the adaptatlons wh1ch a1d in thelr survival.

r

>A11 organlsms, man 1nc1uded ‘are totally dependent onf

thelr env1ronment for surv1va1 : The environment’, the toﬁal

AS

{sucroundlngs of -an. organlsm, may be"- d1v1ded\1nto two parts,

for 'convenience. Thus, ‘the ' blotlc environment 1is .

everythfng in a récently alive (human, bears,‘mosquitoes[

v

bacteria etc.) while the ablot1c env1ronment con51sts of:

alI those non- 11v1ng factors wh;ch 1nf1uence an organlsm s

» Any change 1n the envrronment w111 ‘have an impact on* °

», v

b'quanisMS; If: they adapt to the change they sur¥ive.- CIf

not,'extinCt1on is a>dlst1nct possibility..
- R ; ; A .

In Canada, 'as_in all -northern countries, -the most

'cfitlca1 ablotlc factor_is“ciimate; panticularly the

extremes of temgerature{' "In w1nte: this: is 'always

-
- .

accompanied by that unhique m1neral" knoWn as snow. The

-



- of snow terms’ t& help them describe spec1flc condltlons

&

. Snow (falling)

. English - ) R

lives of;the‘earliest inhabitants of ' Canada,

iIndians and the Inuit (Eskimo),

presence of Snow that. they developed a complete vocabulary

i

which could affect such activities as hunting apd
These terms are so precise that many have
language of science. Table ‘1 .gives some of

used terms. . A number will appear in the investigation to

7 < _l-"

follow.

L

<

k4

.. and Ph1111ps and Watson (1977)

s
the northern

‘were so~inf1uenced by the

‘Table;l.p Some .Common Snow Terms:. Adapted from Prultt (1975)

T

Inuit , *

. Wind;beatenlsnow -

-Snow that collects on_trees

o

Snow on the ground

Depth.-hoar (heavy frost -
at ground leval .

Smokey Snow or drifting snow

-

Sun -crust ' ., o

-_Drlft

_Sharply etched w1nd eroded

snow- - surface o,

:éowl—shaped depression in,

snow around -base of trees -

Anniu'(anfnéefyou)
Qali (kall-ee)
Api (aye-pee) .-
Pukak'(pew—cak),

Upsik (up-sik)

5iqoq ksee#coko

‘

Kaioglaq'(kay—qh—giak
S ' '

A
P ’

~

(>4

)

)

‘Qamanig (com-an-nique’.

‘Sigoqtoaq (see—cok—tOW—ak)

Kiméagruk (keefmoweak—rook)‘

1‘ ,.)

[N

Organlsms that are full time members of our country must‘

S04 .
to S&7°C in w1nter. Occa51ona1 extremes extend each end of

‘adjust to temperatures ranglng anywhere from 35 C 1n summeér.

’
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the scale.

N

~

P

Table 2 provides somefihteresting.data on low.

“temperétures and snowfall from some well know loc¢ations

‘across Canada.

#

,-:Tabié~2.‘Lowes; Jéhuary Temperatures, Average Date of

.Freezing

and . Total
Locations in Canada,
Book 1978-71 ‘

Snowfall

‘ \ for- Some
*Ad%@ted from the Canada Year

‘Selected

P

Lowest Jan, AVeréée date of freezing Total

qucatioﬁ: Temps. on First’in Last in Sﬁowfall
| Record °c Autumn Spfiﬁg in cm.
‘Kamloops, B.C.- _;35;6 'Sept. és Mayﬁ4 182.6
Edmonton, Alta. —49{4'7 ' Sept. ‘19 Méy'27‘ u 136.7
Séﬁkatoon,'Sask.'—48.3 'Sept,'7 \ Mg; 27 199.7
.wiﬁnipeq;:Man? C_a7.8 ‘Sept. 19 Ma§ 26 130.3
 Thunder Bay,Ont. -41.1 Sept. 8  June 1 ' 214.9
Toronto, Ont.  32.8 Oct. 4 May & 139.4
Ottawa, ont. -38.9 séptt 28 ' May 13 218.7
‘Montreal, Que., --33.9 -'Océu 21 April 24 250.4
Quebec City,Que. —36;7f oct. 11 " May & ’ 3@4;3
',M@pcﬁon, N.B. - -37.8 Sept. 23 . -May 24 275.8
Halifax, N.S.  -29.4 oct. 28 May 1 189.1 .
'St. John's Nfld. -29.4 Oct. 9 June 1 380.2

Wind is an additional problenm since it results in a chill

factor which reduces the effective temperature even.

* further.
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When low temperatures.,arrive in winter, the activity

of organisms is affected and the availability of food is

[S

limited} especially when covered by snow. A.N. Formozov

(1946), a Russian biologist and one of the first to study

T

the impact of winter on organisms, has provided biologists

with a method of grouping our northern animals on the basis

of their ability to withstand winter. His three major
groups are defined:

1. Chionophobes - animals which are unable to adjust to

@

snow gnd must avoid it or die; snow
haters (eg. pronghorns; summer birds;
waterfowl) ; vfrom chion (Greek for

snow) and p 0os (Greek for fear).

2. Chioneuphores - animals which can survivé in regions

of snow (eg. moose; elk; fox).

3. Chionophiles - énjmals which possess adaptations for

' - : snow and whose range is limited to
regions of the world that have snow
during the winter season (eg. snowshoe
hare; caribou); snow lovers,

A !
Plants are also affected by snow and cold
temperatures. Iceé or snow that builds up on brahchgs of
trees and shrubs’ (qali),a condition best observed on fir

and spruce trees, mayieaqge them to bend or even break.

Plant life on the ground*ﬁay_ﬁe covered by snow or, if wind -

swept, exposed to both the low temperatures of winter and

- B ol
the wind chill fg@}&%g In extreme cold, water in the cells

3
TR A

B
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of sh:ubsoand trees may expand enough to split the piant
from top to bottom. Si??e planté are the base of food
-chains ana webs, their survival is critical for alijother
OrgéniSms. |

B1ologlsts 'now “refer ‘to any climatie efféZﬁQLoi

an

organlsm .as blocllmate. Therefore in order to uUhderstand

the‘impact of temperature and snow on organisms one must

~

study the winter bioclimate and this nécessitates tﬁe

.

collection of all types of data. .The” férst step is to

. N I
.examine snow itself.

. SNOW AS AN ABIOTIC FACTOR
fn order to obtain data on ‘snow/temperature
relationships, it iS'hecéSSary to-esiablish,a snow station.

A snow station is a locatien, often permanent, where a

number - of measurements are recorded concerning snow and
. \ ,

temperaturés. . These may include the temperature above,

&

AN

within and beneath the snow cbver, snow depth, snow
density, the number of snow léyers, and often snow hgrdnegi
‘ahdicrystal structure. The data recbrded offer clues~as‘to

the env1ronmenta1 effects of this unique substance. C O~
\

Sometimes a Qermanent station is set rup durlng tﬁé’“

autumn before the first snowfall. Various 1instruments,

many of thém complicated and expensive, are installed and

data can be accumulated over long periods of time.
More often, temporary stations are "established at

convenient sites any time of the winter. = Very little



‘equipment is required and reasonably, accurate observations

“ s

~can be made. ; - o !

‘In the’ following paragrephsk some ‘of the basic

méaﬁurementq»taken at a snow station are described, along

with brief commente' on the usefulneés of ‘the data.
collected The Inuit terms for special types of snow are.

now part of blologlcal language and should be learned . as

you proceed. ' o

‘complesg}y;

Snow Depth

‘The deeper the sngy (ap1) the-greater its weight  on
f'anythlng beneath it- and, for some organlsms, the more

pdlfflcult 1t is to .move through or shovel the build up of

snow. nght'ls prevepted from‘reachlng the ground, many

L

» sources of food are, covered, and as a result, organisms

- mus’t adjust their feeding habits or leave the area

il

Snow on branches of trees (gali) can vbendr or even

break them off.. The depth of snow in a specific

"environhent can provide information on the survival factors

for native organisms.

o

Snow ‘Strara (Layers)

Unless blown_away,,meltéd'Snow accumulates over time

x

w1th each snowfall overlying earller ones. Because each

lsnowfall -has_ itsfpown part;cular ,characteristics, a

crossection of the snow shows each individual fall as a

a
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rock layers. Crystals of snow can be sampled and even

"glven an age ba)ed on structure.

Sriow Denbity

!

Snow can range from soft powder to near ice.: Ask any‘

skier! Dens1ty indicates how close the Snow crystals are

layer or stratum, much llke the appearance of sed1mentary~

249

to each other or, in layman s terms, how packed the snow‘“‘

is. Light snow can have a density of 8.2 g/cm ,‘wh11e the'

density of ice 1s about ¢.9 g/cm3.' Snow is always‘compared
to water, wh1ch has a dens1ty of 1.0 g/cm3 If you had a

cholce of be1ng hit by a snowball of density @.3 g/cm3

compared. to one of 4.8 g/cm3; wh1ch one would you Choose?j

Dense snow, covering food. for .an ariimal, “can prevent

~ feeding; dense snow,’ on the roof of, a house can cause

-Temperatures

‘

COllapse. 'Engineersvmust take this into consideration when

designing buildings.

4

Snow and low temperatures 'go hand in hand and have a

pronounced effect on organ1sms that l1ve 1n snowy reg1ons.'

Since organisms are in: physxcal -contact with snow and a1r,
the» temperatures of both play a ‘cr1t1cal rodle  in the
survival ability"of organisms.

Snow Crystal Structure

Snow crystals change‘with age anpd with c11mat1c

‘factors. . The examlnatlon of crystals can reveal the age of



'the‘snow and whether it.has‘been wind blown, meltedfand

refrozen, etc.  This technique is used, 1in part, to

determine the'age of glaciers.

)

Pukak Development-

TS RSO

When snow has been on the ground for a whlle, a gap,

filled 'with large snow crystals (pukak),' normally fqrms
where the snow contacts the soil or grass. For organisms
under the snow,.the'pukak layer is very significant.

»

. To summarize, information from the above measurements

(plus others) gives a picture of the conditions northern’

organisms face at different times of the winter and
indicateS"theffptobgble 'survivai ’rate of many ‘epeeies,
.dncluding man. fdt example, avalanche pred1ct1on in :the
mountalns is dependent on know1ng theiaygle of the slope,
' snow depth, density, crystal s®ructure, number of} strata
and‘age, A cohbination of these.factors‘eventually reaches
a critical stage where even a loud shout will eauSe tonnes
of snow to cadcade downhill, demolishing everythingiin-its
path. ) | , - g:%—,
The purpose of the activities which follow are to give

/
you experience in! collecting data from a snow statlon,

.

1nterpret1ng the data and pred1ct1ng some’ of the effects of

‘winter on northern Prganlsms;

|
I
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Exercise 1. The Preparation of Snow Measuring Kit

A “snow kit, consisting' of basic measuring"tools,

should be assembled Béﬁore going into the field.. Because

“the kit mist be portable, buiky materials have Ep'be kept

©- 251

to'. a minimum. Keep this in . mind when ,¢ollecting your

equipment.  Some items will be provided. by your instructor;

~others you will have to obtain yourself or  construtt.

Instructions for making equipment. are given after the

following list of items basic to a snow kit:

‘Thermometer - alcohol type; the thermometer ‘must be

-

reinforced to prevent breakage when

‘~inse£ting'into‘hérd §noQ'(eg. tape the
thermometer to a WOodeﬁ fuler,'dbwling or
thevequivalenf). ‘

Snow Sampler - used for the determinatioh of snow density.

.Spring Balance - (or equivalent) - used for'determining the

weight of a snow vsahple; it should bé as

sensitive as possible (eg. 6-25¢ g range).
Lo -
Metric Ruler - a metre stick or roll atype tape is

’
’

preferable.

Brush (Paint) - any brush 'S - 8 cm wide with soft bristles

Y

is adequate; used to prepare'the face of a

snow profile.
‘Hand Lens - any magnifying = glass will do; - for

examination of snow crystals.

Pencils; Erasers - for data recording and correcting.

1}



) SnOW‘Crystal Claésification Charté' - one chart should be

. used for classifying ngw snow; the other .for
the crystal structure ,(thus the age) of the

. o Snow.

Disposable Aluminum Pie Plate - for use in constructing

balance pén.
1Se1ect a container that is portable -and holds all‘the
above materials. ‘
Some examples ;re:
- a cardboard box with a.handle
- a small backpack
- an unused microscope carrying case (Watson & thliips
1976) - o B
- pJasfic‘ige-cream bucket ~
»Plans fqr mékiﬁg and using some of the bove'apBafééus

follow below.’

The Construction of a Snow Sampléf

AMéEérials tin ¢an 368 mL or larger.

- juice.can hole puncher.

~~ piece of dowl or equivalent (eg. hockey gtick
handle) abput:' iz.ém logg. |

‘- graduated cylinder (or equivalent).

~ wood screw and a screw driver.

l. Obtain a clean tin can with'ﬁhevtop removed.
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Using a graduafed'cylinderffill the canlto_the top

with water in order. to determine its volume. Empty

and ary the_can and record the VBIume on the side .

(waterproof felt marker ‘is excellent)

Us1ng the juice can hold puncher, make ﬁhree:holes
in the base of the can :(Flgure -l).‘l Carefplly
flatten the projecting pieces ~of the tin flush

against the Base’of the can.

L4

Figure‘l. Hole Locations in the Base of a Tin Can Snow

- Sampler.

Base of tin can

que for héndle attachment

<

Puncture hole

Puncture a;hole in the centre of the base and attach

the handle using a wood screw (Flgure 2). Drilling
a small hole 1n the end of the wooden handle makes

the job ea51er.
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Figure 2. - Side View of a Tin Can Snow - Sampler w1th the
Handle Attached

f : —_— | | Hole' for balance hook |

o =,‘TT*~\J f)-———-————Handle

-

5; ~Drill or puncture a small hole near the top;of the
'can.whieh is large enoagh for the hook of a spring

_ balance to enter. .

The weight of the sampler must now be . measured.
Attach the hook of a spring balance through the hole in the
s1de-of the sampler. ' Suspend the.samg{Zr and_record its
weiéht. Because ho two spring balances are quife the same,

use oély the one that will be in your kit. Use a felt

marking pen (or equ1v§1ent) and record the weight dlrectly

on the sampler.

Constructing: an Aluminum Pie Plate Balance Pan

attempﬁing to weight makes very 1little impression, on a

-

Snow is often so light that a sample you are
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epring balanee,' An aluminun foil_pie plate, obtained at
any grocery store nakes an iaeal lightheight balance pan.
Puncture three equidfstant holee throngh the margin of
the pan. Tie a strong p1ece of strlng 28 - 25 cm in length
‘throughneach hole. Knot the three 10532 ends together,

adjust1ng ‘them so ‘that when suspended from the hook of a

y

‘sprlng ‘balance the pan remains horlzontal as in Figqure 3.

Record the weight of the pan and str1ng with ‘the spring

balance ana'recerd this information directly on the pan.
AN

:Use a waterproof felt marker or equlvalent.

;FiQure 3. A Pie Plate Balance Pan_

i

Spring balance

Iavd ey

Supporting string

‘Alumimum foil pan

Exercise 2. Using Your Equipment
L]

Read over this section carefully. Once in the field,

you have .not the time to spend reading instructions

{especially if it's —20°C) If-you have problems ask your

'~,teacher before going out51de!
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Using”a@ Snow Saméler
Sihce‘\snow forms- layers, a snow sampler is pushed
horizontally into the 'snow in order for the 1layers to be
examined. Try not to mix snow from different laYers in the-
sample taken.»:It is best to use a shovel (or equivalent)
‘to expose a smooth side of the snow bank. The sampler is
inserted as in Figure 4 below.
Figure 4. Using a Snow Sampler, Adapted from Tretiak
(1973)
! ’F
. e
(
. \\
Knife t "
- L \
-] 1. Push sampler in full distance
® ' 2. Cut through snow at end of sampler ' \\—/)/’:
3. Carefully withdraw *
-
———-Smdqsamﬂer
. | e Snow stratum
' Ground

When the saméler is pushed into éhe snow, the holes in

the back permit air to escape and allow you to see if the

snow has filled the can..

‘,A dull knife (trowel; shove}) ‘fdged to ¢ut off the

t




snow so that your sample exactly fills the eampler. You
have collected a preciee volume of snow”which‘can now be
weighed ‘and its density calcplatec; | |

Determining the Weight of a Snow Sample

Method 1

A number of methods may be used to weigh the Sqow~

>

collected by a snow sampler. The simplest is to use the

" sampler itself (Figure 5). Hook a spring balance through

the hole in the side of the snow filled sampler and read

the weight directly.

Figqure 5. The Snow Sampler as a Weighing Pan

- Spring balance

; .

v $KM'&mphu'?muzimhg snow -

Since the weight of the empty sampler is know the

weight of the snow can be calculated | Beca se’ srow is
A

l1ghtwe1ght, the comblnatlon of a heavy s@mpler and a low

sensitivity spr1ng balance may cause problehﬁ

( ’ - : \
AN
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Method 2

Empty the snow ir your snow sampler directly onto the

pie plate pan. suspend the pan from the spring baiance‘

(Figure 3) and record the total, weight. Subtract the
weight of the pie pan from the total weight to obtain the

weight of the snow sample..

Exercise 3.  Predictions

Before setting up a real snow station and recording
.actual.data,'exahiné the following theofetical situation.
The outsige airAtemperature is ;ZSOC. The snow in an
open field is 38 cm deep. .A biologist takes the following
tempéréture readings:
- RN ‘
a) at;,thei upper surface of the Snow (the: snow—air
interface)
b) half way from the surface of the snow to the ground
and .
‘ , / :
‘c) at ground 1eve1x(thg snow—g{éund~interface).
From the above informétiqn Erediet whap you think the
temperature might be. Don't worr? apout'being'exaét or

very accurate. Give temperatures that appéar reasonable.

There are no right or wrong answers. If you don't have the

4

slightest idea, put a question mark in the space provided.

Enter your predictions on the Data Sheet No. 1

provided by your instructor.

Later you can compare these predictions to the actual

&

results you obtain at your snow’'station.
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Exercise 4. Snow Depth and Temperatures.

Before going outside to/the study area to 1nvestlgate

sSnow depths And temperatures. 1n the air and snow, read over
qthe instructions carefully so that you will know what to .do
when you get there.
b Be sure to Qear appropriate clothing; Because of the
cold, use pencils (have two or three avaiiable) to record
data. Enter your data on the sheets provided. ‘Keep them
in a folder or attaghed to a clipboard for easy use and
protectlon. Use thls technlque for all other studies in
this series. -‘ o |

A list of materials you require is provided below.
Your teacher will organize_you into groups ofva conVenient'

size.

_ MATERIALS

Complete Snow Kit

Metre Stick or Equivalent,

Dull Kpife or Equivalent

Lightweight Shovel or Equivalent_fjr Person in Group

Snow Crystal Classification Chart

PROCEDURE

Select a precise location for the establlshment of two
Snow statlons. They should be in a specific e5y1ronment,
such as ? school yard, \open field, ,aspen grove}‘ woods,

cluster of evergreends, etc. WO{king procedures are

/



described below. It is important to follow all stegs in

the order qi&en. Trails.;to .the snow station, digging in
. (aa\d e

the snow, etc. disturb the® natural environment. Keep
disturbances to an absolute minimum.

On of the two snow stations will be .called your major

~—.
~

station and coded Station A. Most. measuremeh§s~\gjll be

- \

made here, The secondvstation, coded B, is to be located -

about two metres' away from A and will consist of

deliberately diSturbed snow.

!

4.1 .Snow Depth

Using a metre stick one member of your group should
measure the depth of the snow at Snow Statlon A. The metre

stick may 51mp1y berpushed 1nto the snow, perpendlcular to

the surface, until it contacts the ground (Figure 6). The

snow depth is then recorded in centlmetres. Record the

-

depth immediately. [Keep snow dlsturbance to a minimum.

L

Q"

4.2 Preparing Snow Station B

.

At the spot selected for your Snow ,Station B use
shovels to break up the snow ih a one square metre area.
The snow can be chopped, cut, and 1lightly hounded. This
should decrease the snow depth this point. The station
will now be left alone. It will be~wsed at a later date

for some key measurements.
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Fiqure 6. Measuring Snow Depth with a Metre Stick

Snow

Metre stick ——

ALL REMAINING WORK IN THE EXERCISE 4 SERIES

WILL BE DONE AT SNOW STATION A.

n

4.3'Temgerature'Eeasurements
Refer to F1gure 7 for the locatlon of the temperature

measurement points which have been de51gnated by the letter

"T' followed by a numeral
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of temperature Recording Points

'Qmwéair interface

|
A
s
N ‘ _ e ,
: - T 3¢%- - Mid point
. 0 o : : .
‘W
T 4' ' '" ‘_—-Smmwgnnmd uﬂzxfmxa .
: Grass " T

'Figure 7. A Vertical Section Through the Snow and Location

7T

l/////.

}Thé snow-air' interface refers to the contact p01nt

between the upper; surface of the snow and the air above,

whlle the snow-ground intervace reﬁers to the contact polnt”

f between the ‘Snow and the ground
.Temperature read1ngs, in the snow,'are taken at
specif1c depths by insertlng thebthermometer into the snow
,at the points 1nd1cated in F1gure 7. ';.H’ P |

2

ground to expose a crossectxbn (vert\\al surface) of the

'zsnow. » The hole must be large enough vtov easily make

s o o To "get’ ‘to, these po1nts, a hole must be dug to the.
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temperature measurements;, Probably 68 cm x 48 cm would be

adequateﬁ
Because the diagrams represent all possible
situatlohs, the site of your snow station, as well as snow

conditions,: may limit the number of temperature reading

points. Record only,what rs possible.
Slnce dlgglng a4 hole exposes the cut surface to the

Vairy the temperature recordings must be done in the order
[‘ .

- outllned ‘below to prevent ‘the air temperature from

influencing the results. .The thermometer_must:be left in‘

place for two minutes so that the‘temperature can stabilize

if differences occur... ~-'-.

1'-”Snow—Air Interface

‘Record the‘temperatureeof the air at the .snow surface

(snow-air interfaee) The thermometer cannot sink

below the sﬁgg‘gbrface and ‘must be in pos1t10n for at’

‘least- two 1n1nutes before recording- the temperature.
Rest it. on a pieee of cardboard;“paper ‘etc.- if
neCessary. Be sure the thermometer is shaded fromhthe
sun.t Recordlthe temperature on your data sheet. |

/

12
-

Snow—Ground'Ihterface/Pukak‘Layer

'fIf'thecshow has'been on'the ground for'SOme time,

’pu ak, a spec1a1 crystall1ne snow layer full of air

es (or even a complete gap) may have developed at

263

~ the snow-ground interface. This is called-the‘pukak,'



t

~ within this space,

layer. If present, the temperature should be taken

N

.

“;nsert the thermometer, ‘then .block off the opening

u51ng a small amount of snow to- prevent the outside

air from enterlng the gap and possibly affect1ng %he7

temperature reading.

. o £
If there is no pukak layer, simply insert ‘the fuil
length of the thermometer into the snow at the

snow-ground interface. Leave for two m1nutes, remove
k]

and 1mmediate1y record the temperature.

_ b
Record the distance from the upper snow surface to T4.

i

Mid Point in Snow Cover IR f

‘Record the temperature within the snow half wav

between the enowssurface ahd the ground. Use the same
technique4 as above. . Record the exact distance of
point T3 from the upper snow surface.

¥
5 cm Below the Alr—Snow Interface

-tU51ng the above procedure, record the temperature 5 cm

‘below the air-snow 1nterface. Remember to leave the

thermometer in -the snow for two minutes before

recording the temperature.'
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Results and Discussion

o v
Your teacher will provide you with special-form; for

“entering and interpreting vyour “field data. Read this:

éectfoﬁ carefully before:completing them.

* Biologists use a variety of techniques to present

" collected data.,  Tables: and graphs are very effective.

because relationships, if any, can usually be .seen clearly.

Maps, drawings of apparatus etc. are also helpful to anyone
not familiar with-Whét you are doing. .-
Lists vof 'data are collected in tables, whilé ’maps,

‘ : _ %
‘drawings and graphs are referred

 figures are numbered in -order of appearance and all must

have a title describing their contents.,

Cbmplete the tables, figures and questions aé:theyfare:

‘ fodnd, on..your Results/Discussion Form. The information

which follows will help you to do so.

A . temperature ‘gradient gfaéh, developed b?- Pruitt
,(1970), is excellent_for showing temperature ranges in the
air ahd snow. It is set up as in'FiQQré 8 below. |
’Tﬁe -temperagd;gs' (ho:izoﬁtal axis) obtainedl at the’

'récording point at‘afsndwuﬁtatiohyare,plotted'againSt,the

aistapce above or: belowsstth
. v . - by [
] : - A T

alides a'quici glance reveals the pattern of temperatures in

‘the. 8now. You will have some practice in making one.

to as figures. Tables and

\vertical axié); ' Oncggthéfp ihtsvare“joined by Straight 
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Figure 8. A’Tehperéture.Gradieht.Gféph Used to Record

Temperature in Air .and Snow. The Depth of the

I s >

Snow is 53 cm.

’-‘ o 60 F
. - 'l ‘ - a .

& 40J»“‘

5 20 } :

: Alr

8 \‘0 ~ -~ -

ot .

3 , - | o Snow

0 -20 o " i ) -
.4 o . .

a —40 P : '~ i ‘Snow .

-60 } i ' . Ground .
L ' 3 . 2 1 ‘ L

-30 =20 -10 - 0 - +10

; . .. O
Temperatures in C.

Plottlng Data on a Temperature Gradlent Grgph

Use the graph paper provided on the Result/Dlscu551on

forms. Do all work in penc11 \

1. Indicate ;he- depth /of 'thé. snpw by drawing a
hor1zontal' ‘line across utgg_.graph (paréllgl tpl the
air/snowviine'a;feady present) . -

2. Above'this.line'print SNOW aﬁd beneath it print SOIﬁ
(directlyibelgw aﬁd 1n the Same way as the AIR/SNOW‘

Wlabels already present). . o ‘< |
.3. On the graph pape:«gseia‘pehéii‘to maké a distinect,
',bpﬁnndtpobViops, point (.)’whlch corresponds to the

Ztemperature at the air- snow interface (Tl).
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4}  In_the same @ay, piqt the'tempefatures reCordéd'fot
pﬁints TZ,‘TB and T4 against the-éorrésponaingfsn6w
depth. . " |

5. Using a pencil énd'ruler ﬁoin.the pbints,»in order,

with straight lines.

The Calculation of Snow Density
l. Density measures the relationship between the weight
(mass) of a substance and its volume. It may be

gXpréssed by the following formula:

Density = Helght (mass)

 .!’> ‘Volume - '; />~
_ .
8%
q Lo
]
oﬁA D = !,'
: R .V 3 j
. ?, | «
! For example, if an object weights 15 grams and has a -

, - volume of ‘S cubic cm, its density can be calculated as

.- R 2
' follows: - o L , »
- . )~
D=7 . w_, K
A D = -\-,' { .
W= 15g : ‘ '
4'~ I N » .
v - ‘m 215 g . 4
ﬂ. s A T
v . b =3 g/cm3~

AT
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You now know that the object welghs three grams for

'

each volume unit.

2. To calculate the density of snow using a snow

sampler, weigh® the empty samper with ‘a spring balance

“and -permanently‘ record ~its weight before §ou
_‘establish the snowlstation.‘ When a snow. sample is
"taken, welgh the sampler w1th the snow in it. Slmple

subtract1on_w1ll glve,you therweight‘of the snow as

follows:

Weight of sampler and snow - Weight ofhsampler empty'

= Weiqht.of snow

ks

-1is the :same. Simply replace the word ’sampler' w1th p1e

;plate pan'.

You.have already recorded the volume of the sampler

..

w:i}h w111 naturally equal the. volume of snow you collect

A

i it..'Slmply dlvide ‘the snow welght by its, volume to

t

obtaln the den51ty.'

Here are some data obtalned at a snow statlon ‘and how’

they were used\to calculate the den51ty of the snow sample.

)ﬂelght of sampler

25 g

49 cm’

Volume of sampler

volume of snow

v

'Weight of sampler and snow = 45 g

4 L3

'If a pie plate pan is used, the method \fvcalculatlon
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of sampler and snow - v

]
£
@

e

[Te]
>
(nd

Weight of snow
| - weight of sampler |

= 45 g -25g R

]
N
=

. Weight of snow

weight of snow.
volume of snow

\ Density of ‘snow

T o 20,
* D F gCn’
05 /c-m3
p = ==29d/C%

when all your work is completed, attach Data Sheet No.
1 to the Results/Discussion pagés, add an appropriate title
page and submit ‘the report to your instructor..

&

Exercise 5. .Other Snow Station Measurements

Except where noted (Exercise 5.4) all work is to be

-done at‘Snow Station A.

5.1 - Snow Profile
' Because time usually occurs between snowfalls and

conditions during each fall are somedhat‘different, a

crossection through the  snowpack usually'revealsﬁ:

distinct ‘layers or strata (one,layer - a stratum)
" This is 1illustrated in Figure 9. - jbph stratum
- usually represents a single "snowfall. =~ To make a-

lﬁrofile_use.a.shovél to make a Ciean'vertical,secti§n
down one éidg of the hold previously éug in the snow*
(Procedure 1) so that the, layers of sno%,‘if any, are
visible. Using a fine brush }(ie; paint .bruéh),
éfrefully brush the side clear of any loose snow..
Thisifhould clearly reveal the layérs;

. IN
‘4 . . -
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Figure 9. A Crossect1on Through the Snow Illustratlnq Snow
Layers LStrata)

-

¢ .
, ;_____________;__;__; Air-snow interface “
Exposed vertical surface
— *
—————— ‘
| L ' :% — : Smmvl&wﬂ'(smzmum)
v : . - . .

Record the number and thickness of all layersﬁpreSent
oh. your data §heet; Make comments on your observation if

. ) )
appropriate. . ;

5.2" - Density

In order to calculate‘snow density, a snow.sampler,of
known volume is required. ‘Thevmase‘@weight of the
sampler of‘ snow) \is recorded and the_ density
calculated. The construct1on of a snow sampler and
some technlques used in determlnlng the mass (we1ght)

of snow have already been outllned You must dec1de

on a method before you begﬁ\ this exer01se. Record

\\J/;__the volume of the sampler en your data sheet before

p
golng out 1nto the field



~

Using the snow sampler as shown in'Figure 18, collect

samples from the upper, middle and bottom of the

snow. Depehding on. the snow profile and depth the

dens1t¥ of the upper and lower snow layers may be the
onlf p0531b1e measurements. - The snow depth and

d1ameter of. your snow sampler will determine how many

measurements are possible. . g

Figqure 19. 051nq a Snow SamglerL Adagted from Tretiak

(1373) T i

- Knife o
1. Push‘smqﬂfm in full distance

)

3. Carefully withdraw

) — Srow sampler

Snow stratum

iGnmnd

">/’\_

The_calchlatiqh of snow density will be doéne in class.

5.3 - Snow Crystal Structire .

Snow crystals from each level tested with7the ‘Snow

samﬁ&er may be. exam1ned with .a hand lens and the1r

o

structure recorded The fnow crystals may then be

- 2. Cut through snow at end of sampler
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etc.)

classified accordipg to an accepted standard such

the 'system described in LaChapells's book,
. (]

Guide to Snow Crystals. A simplified verslon has

x

been provided.

Place a few crystals on a sdrface (glove, booklet,

and examine with a hand lens. Determine the type of

crystal and record its age number on your data sheet.

5.4 - Density —ﬁTemperature Relationship

In this activity you will be uSing both Snow Station

A and B, recording the same type of measurements at

both, and then comparin%ﬁthe results.’

e 3

- Temperatures -

’

Using the same techniques you used 1in vyour first

-~

temberaturerﬁeaSuring exercise (4.3).

a) Recof&iﬁé ‘the air temperaturé at the snow-air

’ interféce half way betwéen the two stations. This

should give you an average air temperature.

tRemémber to shqée phe thérmometér.)

b) Cut back the ve-:ical wall of Station A an extra
30 ém to expose a fresh face. Immediately take
the: temperatung®: under the snow at ground yevel

) ) . -
(leave the thermometer inserted for two minutes)

and’fEZ;:Z. ; B W

 c) :Take the’tgmpératUrevin the’ snow at a point mid

way . between the upper surface and the ground.

"Record.

2 75
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e)

5.4.2 -

————

Cut a vertical section throught he packed snow at

Station B.  Immediately record thé temperature
“under the snow at gr§und level.

Record the temperature in thev sﬁow at the mia

w?
point between the .upper surface and ground at

:statiqn B{

Densities ¢
—_—5o 1S

Since you have already recorded snow density data from

Station

only.

a)

b)

Results

A, use tHe following instructions at Station B

Use the snow sampler to determine the weight of

snow just below the upper surface. Record your

data.

“'
V

Take a second sample just above the\ground levgl.

f B

and record your results.

} P
(N

and Discussion

'You will now be .pfovided with special forms for

[y

entering and interpreting your field data.

.When completed, attach Data Page No. 2 to these
) : ’ ' .

Results/Discussion Pages and give them to your instructor.

Preceed

your report with’a title page.

m
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WINTER ECOLOGY ACTIVITIES
FOR USE IN

SECONDARY SCHOOL SCIENCE

¢

PART II e \ — .'



Introductlon

Very 11tt1e ,has been wr1tten about the ecology of

organlsms in w1nter,_w1th the exception 6f few researchers

who report the1r work in sc1ent1f1c and technlcal ‘journals.

As ‘a result, even less ecolog1cal 1nformatlon has made 1ts

way intovbiology texthooks. Consiaering that half a year.

is spent in a winter-like environment, it is amazing that

winter“s effects on organlsms is not very well covered.

As the north opens up to more act1v1ty and settlement,”

»

knowledge in this area is definitely a requirement.

Fortunately, reading material is finally becoming.
K} N N .

?

available. Your _first' assignment in bar; IT of vyour
activities will 1involve reading® two articles Qon' basic

e . o [

winter ecology.

Exercise 6. "Readings in Winter Ecology

Read the two included articles carefully. Try to note'

8,

how the data- you have collected and studled comresponds
into the 1nformat10n in éhe arpleles. Payﬁ particular
attention to the descriptiené 6f;snow=effects on organisms,

an area you will be 1nvesgzgat1ng shortly. After youuhave

/

iVen a br1ef a551gnment

“tin

read the artlcles you wglh‘bé

§resented If there are terms you
- ¥p :

fer .back .to. the 1list of Inuit Snow terms

o ‘ of
for clarification. .

‘:Cheek‘the glossary atgtheven¥ of the'

275
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Article 1._' Tretiak, A. - 1973. "An adaptation ‘of an
‘ article entifled "Snow Ecology - Some Basic
Information” ' '

Article 2. Pruitt, W.o0. 1975. An adaptation of an
artisle entitled "Life in-the Snow"

.

. ——

-  Snow EéOIOQY:- Some Basic - Informat1on
NV
Adagted From Alex Tret1ak

R . . . )

%~ Alex Tretiak, A,Manltoba science teacher, prepared the

orlglnal artlcle for the Manltoba Departﬁbnt of Education

1n 1973o' N . . ‘v
}or approx1mately half of the year, most areas of th&s

cédntry are .subject?d to the continuous presence/%w a
_ blanket of snow, wh1ch gradually 1nqrease§ in thlckneﬁf as

-

the winter progressés,.and then rather suddenly dlsa?BQars

with the return of 1ong§r days- in the ‘early spr1ng This N

is the half bf the vyear that most people would like ,to

v 0 ’ e

forget, ‘as it is the peried of mlserable waiks Erom the e
‘house“ to “the cold‘ car, of shovelllng the drlveway _or

‘ eidewaik, and of daydream}ng about’ the ‘blue .wafers - and

ﬁgfeen foreéte of the summers paet and the shmmers to come,

* - Sy

Our 11festy1e is frequently designed Lo, avo1d the outdoors -

L1

durlng this time of year, and when we are fogged £o bg»aut}\
for. ‘any length of"time,.it is ofteh éonSidered a feat of
eneurance'td have‘"5urviyed" our exposure once again!

V’; The varlous ‘media have conditioned many of us to thls

type of response. The news media te'll us it is terrlble

outsrde if it is snowing. When people step out51de in the
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clothinc'that was designed for winter, they often find out
the clothing was designed for new Qinter'sty}es, not the
cond1tlons of our local w1nters which are anythlng but new.
A change of attitude 1is necessary if we’' are to dlscover
what winter really has . to offer. Nothlng is further from
the truth than-the notion that 11fe in theknatural habltats

v
grlnds to .a near- halt with the onset of w1nter.

< i .
Snowfall

The snowflake that gently ;falis to the ground and

settlessamong itszpredecessors has just completed a.
compllCated journey throngh the atmOSphere, This solidt
form ;k'precipitation begins as water yapour in the
atmosphere;?' When 'Epé air containing _tnis vapourh.is‘

.sufficiently cooled; some of the vapour COndenses to form<

clouds.' We are able to see thls port1on of the molsture in
the atmosphere. -Under sultable condltlons, these cloud
pdrticles, which 'may be water droplets or ice crystals,

depending . on the temperature, collect around condensation

nuclei (dust particles or salt_crystals) in the atmosphere

and grow in. size. Once these particles have reached a

. T K : : ¢ .
certain  size, they start to fall ‘to earth. As the
1

snowflakes descend, they pass through layerS‘of alr that&

differ in temperature and moisture content These crystals

may cohb&nue to grow, and become altered by‘the cond1t1ons4

& . !

that exist 1n\the a1r through wh1ch they pass. .Once- these

crystals have reached the ground, a close e«amination of

~

\‘
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them will' reveal great dlver51ty of form as a‘result of the
temperature moLSture and w1nds they have entountéred
dur;ng their descent. The two features .that will be common
to a part1cular snowfall will. be the d1ver51ty of forms oF
- crystals and . the 51x-51ded nature of .the crystals. As L
- iuhsequent ‘Snowfa11s will have orioinated from different"
air masses, the. flakes-.that are produced are somewhat

different. Th}s will produce layers of snow on the ground

that w111 dlffer from previous falls. Vast nu
flakes mhst ~accumulate 1in order to produce snow
Eepth: Up to tens of billlons of flakes are requnred to |
produce ‘one cublclmeter of snow.

. . ’ .
"Permanent Snow

. With the appearance of permanent snow on the ground,

. -
other factors now come into play and. modify- thlS cover..
LN
The type of snow cover that will result depends-'on the

terralnyk vegetat{ohh.wind. action, amount of snow on the
“. R - o . . ‘ B . . - ) \ Y . . . . l. ‘ ‘

"ground, and certaime maturation processes ‘that occur 'within
- . _ ‘ . N
., the snow. One erd result of all thlS is the unequal

©

L

dlstrlbutlon of snow on the ground. ThlS is an important -
factor 'id\‘the lives of the mammals that have a very

1nt1mate relatlonshlp w1th the snow on the ground ‘ T

-

One. of the most obv1ous/phyS1ca1 preperties of snow is

A -

itsﬂden51ty. It has a very low density. The larger the
flakes~ the lower the_ density as the spaces between the
fLaKesLbecome larger. .Snow resuitjng from 1arge f%akeS»has .

. '
15 : 1
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L. 9. 69, and small sized flakes about ﬂ 13 Water has‘fa_.,

den51ty of l ] and 1ce approx1mate1y a. 9. Snow- 1y1ng oneu

1

the ground slowly becomes transformed and the density of {23- e

changes w1th tlme.

va N . - P

The’ most rmportantcproperty‘of snow .is 1ts ab1f1ty to - e
'.ihsulate;?' As snow" con51sts °MOst1y of air, ¢1t makes an >§;
‘excellent"1nsu1ator. - It ala thls p%operty@of -snow thatl

allows sfor the survival of the small—mammal populatlonj‘
during tHe ﬁinter. Wlth the approach of w1nter, the ground
[ b‘.r

gradually cools and freezes at the surface. If.there-is
11ttle or no snow cover on’ the ground the ground continues

Lo freeze to‘a reater"depth, ThlS is a ‘ver cr1t1ca1 time
: g Y.
5 .

"for the small—mammal populatlon, as they have dgfflculty

maintainming thelr body temperature when exposed to such;

cold,alr. | ./, N : | ) _? 4 -TV .
Once there/1s an adequate snow cover on the ground,'

+

'the cold air above the snow is 1solated from the 5011

s
-~ -

.below. Heat from further down in the soil 1s’transferred

Ld

to the top’ of the ‘ground and, as' a result ﬁf thls, the'

temperature under the snow just above the soxl is: not much

~

below the free21ng p01nt Here, then is an epv1ronment : fﬁféd
created' by. the snpwfall thchg,reduces the severity of

‘ B a . . .
winteﬁi’ It offers, protection to the small-mammal

‘ v ’ : g e
population, /prevents ,plants ang invertebrates from

freezing, and even 'is 1mportant for the surv1val of: w1nter‘

~

graln crops that man has put in. This borderrine zone

R
- ?
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'*ltemperature when the ‘air above the Snow may-. range from

between the two envtronments 1s called an ecotone, or 20ne

:'of sharp tran51tlon. Beneath the snow is a new world that

v

;f dark, s1lent,‘warm and mo1st 'There is no dlfferenqer'

-
K3

'5_‘between nlght and day and very 11tt1e change, if any, in

\ .

“‘G_“

degree.c. to*-Sﬁ degrees c. The pass;%e‘of t1me is not.-

@

:,marked.;&by>l any fluctuatlons “in thls | subniyean

’“ N

(belowethe—snowy'env1ronment. It is, in a sense, almost

timeless, = . . %

nO D — 2

1.‘#

.Trensformation of Snow
The" Bng11?h languagexlacks su1table terms to" descrlbe

A )

- the d;fferent-cond1tlons oﬁ'snow. Both the Indlans,and

Inuit have developed' a rhch vocabulary o? ‘terms - that

'descrlbe the . varlouf types of-snow. As snow. plays such an

important role "in their lives, it is necessary to
. 'y ) ) . .

communicate . the‘ exact conditions’ that exist dur?hg the

v

wfneer. The Kobuk Valley Inu1t of~'Alaska‘ have such a

terminqlogy) and it is 1ncorporated in theﬂﬂtext"which
& : ) .

followsiﬁ\\\.;

Sno%;'or‘Anniu, beglns to become mod1f1ed as soon as

'1t reaches the ground Th1s snow on the ground ‘is referred

to as Agi.‘ In w1ndy, exposed country, such as the tundra,'

.
.

snow is blown away - from elevated ‘areas and is packed 1nto

I

-depress1ons.‘ Thls blow1ng snow> isw called 'Slcogu whlch ,

Y

means dr1ft1ng or smokey snow. .The snow crystals ‘become

abraded 1ntolvery;small.part1cles, and their accumulation
. ) ) 4 ~ o~ R

o~ s

l .
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results in drlfts of con51derable hardness, Known as 0251k

~ 4,

" h .
in ‘the tundra, these dr1fts are known to become so hard -

that a tractor can' dr1ve on them and the cutt1ng of the -

e ’
-‘? N .
v

snow with an axe becomes extremely difficult.” A ‘saw is the

.Lrecommended 1mp1ement for cutt1ng thegsnow into . blocks.in

A
such an area. It is obv1ous that the den51ty of . the snow
A : I

~. ~~L

L
"has bepn 1ncreased con51derab1y and, as a’ consequence, 1t5'

9. P B N

1nsulat1ng gropertles haveé: decreased The presence ;of

these ‘drifts can influence the vegetation that appe%rs'ln,
oo .. ‘i'
' the spring. Plants under a drift are prov1ded w1th shelter _
d 8
from the - 1ntense cold qnd supplled with adequate 901sture {

x

~ for sprlng'growth. ,However, if this drift is too lange and A

BN ‘ R § T
]ysheltered from the .suh( it -takes too long to melt -and

\'grow1ng seéasSon becomes 1nadequate for plant growth.»‘wwnd

actfon thﬁs results in the uneven d15tr1but1on of snow on
. . . . *’1 ? ’

the groundr One g00d feature of thfs actlon is the

appearance of low tundra plants through wh1ch such snow

~

cover prov1de bxrds, such as W1llow Ptarm1gan, w1th food
. In sheltered terraln with 11ttle wind,” snow is not v

modified - to such a degree as on the tundra. Thus in the J

talga or conlferous forest, sSnow rema1ns on the gnound to

."‘7

be altered by forces other than wind. In‘a forest, trees

IS

’ 1ntercept some of the falllng snow. The snow that dollects
tht k\ Qali : ' ;o '
_on e trees is known as Qali. o 3 L _ o
Below-the tree is a show shadow”with the amount of ¢

Show on’ the ground decreasing as you move” closer to the

trunk of the tree. This bowl—shaped depresSlon in the snow

o
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e
¥

s around the‘base of the treeAis céll%d‘a gamanig

fe Slnce there is less sngw around the base of the tree,

e : (

its 1nsulat10n is* poor -and the area below the trees is not

'

freQuented by the small mammals an cold weather because of
: ~”
. much lower temperatures on the sur face of the soil. These

rx

‘aréas of llttle-'snow are” frequented by a var1ety of

-.':.' . .~
terrestr1a1 b1rds 1n search of food
] R

The addatlon of snow to the branches of the trees also

lessens: ithe 1nf1uence of any w1nd in gthe forest below,

K a

thereby 7he1p1ng -th make ‘the "forest -ag.more stable

< 4

enVironméht. When a w?nd of. suff1c1ent strength dlslodges

=

thg_gall, the snow. surface below becomes p1tted with Qali

craters.‘ This w1nd-may.cause some drifting below in the
N P . ";i.' oo '
more exposed areas : s,

(

. Several processes alter *the nature of the uqd1sturbed

[ . ’
snow., The bun acts on the surface of the snow in mild
i - f e

weather and can produce a suncrust or layer of 1ce. This

v

th1n layervof‘ ﬁQ; is called Sigogtbag and 1s noticeable

when the sun's' reflect1on off - the surface of the snow 1s

4

verny br1ght. Dur1ng a m11d spell a llght»raln.may,also
form a crust of ice over the snow. ‘kﬁether name for an ice

. 3 )
crust is Nast, a Russ1an term. . e s

change so that the ratio of surface area to volume is,

reduged. The change occurs by the transfer of water
molecules from one part of the crystal to another.

R

Snow crystals have very unstable shapes and tend to

282
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,Figuré ll1. "'Changes in Snow. Crystal Form in the Snow Pack
(from LaChagelIe'1969L

1. Original crystal forms 3. Original forms'fragmanted_'
easily distihgdishable. . and no longer recognized;
: , fine-grained old snow

,\Q§&' : é%) h. :
AR

, Ca ,
2. Original forms dlstlngu_lshable 4. Rounded ice grains . )
-with difficulty s . :

VAL R ‘@ S

<

A major transformation of the snow occurs because of

the nature oftthalsoil it lias over:’ - The tenéetatufe ané
noisture content of*the%sofi is:gTéatat“than that of the
isnow:ahove tt. 'Hence; thara is a flow of heat and mo1sture
upward from the 5011 through the snow cover. Through the‘
v :
lprocess,ofisubllmatlon, there is a transformation of the
crystals within the snow. W%ter molecules 1ea9e the-tipé
of the anall,crystals and attach themsalves to the 1atgér
crystals. It is called temperatute—gradient metanorphfsm
~when large crystals are produced near the base of the snow
cover that haa grown at the expense of ‘the small ones.

This granular layer is now known'as'Pukak, or depth hoar,

and it contains many open spaces just above the soil. This

i,



is the area of~activity.of the'smali mammals du%ingwthe
winter. _' | | | = o

With' this change in the nature of the snow cover,

there is also a change in the density and hence its ab111ty

a -
’

to. 1nsulate.

Life in the Snow

-

by William oO. Pruitt, Jr. ) -

Dr. William oO. Pruitt is a member %f the faculty at

the University of Manltoba, Department of Zoology. He is

ongf of panadals foremost authoritie§ on the ecology of . the

North. The following material has been adapted from anh

article which appeared in Nature /Canada, Volume 4, Number
. , ) g

4, 1975". ’ , .

It snowflakes were+ rare objectsﬁigeneratlous of
graduate students would doubtléass have received degrees for
research into the propertles and potent1a1 uses of snoi.
As 1t is, some tens of b1lllons of these beautlful crystals

'of frozen water vapour p11e up in each square metre of snow

of even moderate thlckness. "In greater or lesser thlckness

284

q
e

=)

Snow covers more, than half of the land area of the Northerng-

o

Hemisphére at some time during the year. In cenkres of —

—
civilization, it is welcomed with shovel =and: snowplow;

labour and equipment are speedily mobilized to clear- it

from s;dewatks, streets, driveways, highways end’airstrips.
The very abundance of snow seems to have suppressed élmost

-all but this negative interest in getting’ rid of it as
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quure 12. The Growth of Snow Crystals in the Snow Pack Due

/to Heat from the Barth gfrom LaCthelle 1969)

1« Ammﬂarcxysuﬂsnrxm hﬂmmed
{begins nurmnrsnow)

-

2. Small ahd poorlyvforméd'layered_
’ - crystals o

3. Mature, fhm!oftm&ﬁum(mzuned
depth hoar, praminent’ layering -~




quickly as possipfé: In the }iteratu?e of the sciences
that ought to be,concefﬁed, there is little to suggést that
'snow is a major element in the-ényironment of life.

N [l
To(our way of thigking, snow would seem principally a

"hindrance toi;hé locomption and food-getting of  animals. .

The onset of winter is the occasion for spectacular
southward migration of .birds and mammals. But»many
creatures, by anatomy and behaviours, have become - adapted

to survive in snow cover that may persist for nine months

of the year. Some Kave developed snowshoes or stilts that

permit them\to move freeiyrabove t?e snow. Others hgﬁé

found refuge beneath the snow cover ‘and there have occupied

a dark,. damp and silent world with a constant climate
[ ‘ oo : : o !
warmer than. that of the world above. '

-

S S
The biologist, who sets out to study the role of snow

+ "in the life history and distribution of animals, must first

”

learn something. about snow itself. A snow cover is by no
. means simple and bomogenous. The snow.cover Qéries é}eatly
in texture and structure from place:to place and presenté
sharply contrasting environmental situations. On this
diverse'subjec%, the wisest instructors are the sub-arctic
Indians and the Eskimos. Long ago they fashioned quite
different technologies to take ?adéantage of thé ‘special
" properties of'ﬁhe Snow cover in the'regions they inh;bit.
They each succeeded, for example, in making snow do the

v

service of the wheel. On the wind-hardened snow of the

open Arcgic tundra the Eskimo sled, or "Kohatik", rides.

286
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upon runners and is unsurpassed in lightness, ruggedness

~and ease of pulling. .For the thick, fluﬁfy sngws of the -

boreallconiferous'forest, or‘taiga, where the komatik wquld
- bog down, the Indians created the runnerless toboggan.b The

Eskihos built %nug houses“quickly.and easily from shaped

8

blocks of the hard tundra sngw, though many of the Eskimes

have now lost the art. -TO‘buiid a snow house in the soft

taiga snow, the Athépaskans and Chipewyans first heaped up

a huge mound of snow, alloaed'it.to harden or "set"™ and -

077 )

,then hollowed out a cavern inside. Every winter my

. . ' : . ]
studénts learn to build such snug shelters called

-

"Quin-Zhees". .

™ . .
-On  the snodlcovered tundra, the Eskimo can walk almost
anywhere w1thout 'sinking, but in the forest{ the Igdians
had to devise snow—shoes - small ones with coarse-meshed
webbing for relatively dense snow-cover “and long, broad
ones with fine-meshed _webbiqg and turned-up tipé for a
thick cover ofglight‘snoﬁ. “The rich lore of snow that
underlies such ingenious aaaptatibns is reflected in the
lénguages of the:northérn peoples. Each of these languages
offers concise words to designate particular  aspects;'bf
snow which, in English, ‘dgll for cumBersome “deséribtive
phrases. I have found many of the§? words more sultable
than the off1c1a1" meteorqloglcal terms fpr specifying
snow conditions in their relationship ’to the life of

animals that inhabit snowy regions.

The variations in snow cover begin with the formation

-

*

Pl
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of the sﬁg:'as it:falls. -In temperate and cold temperate

clipates, as atmospherJC m01sture sublimes ﬁ1rectly from

the vapour to the SOlld state, the snowflake bu11ds up as a

s1x~armed ‘star of hekagonal plates with a thlckness of

'about G l'mallimeter and a diameter ranging from one to,

five m111}meters. Through aggrega,ygn as .they fall, %uch
snowflakes may form extremely complex s%ructures In the

arctic or sub—arct1c, Snow falls_more”frequently as neeles

or tiny prisms,- ranglng in length from @.1 _to' three

.-
millimeters and- ln diameter from G 01 to G 2 m1111meters

are formed. From the moment they come to rest on the earth

288

‘or upon snowflakes that ‘have preceded ‘them the de11cate‘_f

~

stars and flakes change the1r shape. s

The ta1ga snow, on’ wh1ch my work\ has centered, may

best be visualized as an emu151on of dir and Ice, w1th‘the

, .
volume of air far exceeding that of the-ice. Newzfallen
taiga sﬁaQ may have a specific density only.five perhcent
of . that of water. Beneath the:snow cov;; as.a\rule{ the
soil is warmer than the air'throuéh which the flakes have

"fallen. Heat and moisture, therefore, flow.upward from the

soil .through ‘the " snow.’ These - témperature and

vapour-pressure gradients play‘a crycial role in the
" hist%fyﬁ“of the cover. Though/}ﬁpblimation, molecules of

water leave the attenuated tips while the corners of the

flakes below attach’ themselves to ‘the t1ps of flakes above,

which are colder because they are farther from the soil.

In this proecess, tHe larger'and more massive flakes also
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grow at the expense of the smaller and more dellcate ones. .

Eventually, the bottom layer of the cover assumes a coarse

granular structure - "pukak" in the , language of tée Kobuk

Valley Esklmos of Alaska.. The snow partlcles next to - the

~

‘'ground may 1n ‘time be completely eroded away, leaving‘a.

@ N N Ve

>

vacant . space with frag1le, 1att1ce like walls and roof.

As the cover“thickens with successive_fallstits lower
layers ‘are compressed ' Bach . snowfall origlnatlng in a
unlque sequence Jf meteorolog1cal events, is somewhat

&

d1fferent "from all others. Thus, each layer is made of a

dlfferent type of Elake"or grain and has a different:

thickness, hardness and density.' The passage of a warm

moist a1r mass,vbrlng1ng thaw1ng temperatures _and perhapS-

even a llght ra1n, will increase the moisture content and

densrty of the uppermostlcentimeter or so ' of snow. The
succgeding coldlair—mass will,freeze the moisture and the
snowvcoyer will now bossessfa hard, dense_top—layer, or
even a crust of ice. ‘This layer _may  be buried by
subseguent snowfalls. If lt is dense enough,,itamay be

‘tlmperv1ous to the passage of‘a1r and water vapour and so

w111 cause a change in the‘steepness of the moisture and

*heat—flow'gradients in the cover. Marked Eluctuatlons in

" the air temperature durlng the accumuLatlon of the cover

i
o

w111 thus set up complex grad1ents' and a succe551on of

,ever changlng den51t1es and hardnesses w1th12;;4=g<;:

Later 1n the w1nter, a w1ndstorm may Sweep over the‘

" Snow. Reach1ng down through the shelterlng spruce trees of

oS



the taiga, the wind picks up the surface flakes and tu%bles

them about, abrading their delicate points“and reducing the

flakes to shattered remnants. W1th thelr smaller s1ze and

51mp1er outllnes, the partlcles nest more closely together,

§
(

' formlng a hard, dense layer. If . thlS reworklng of the

cover is confined to the surface, it forms a "wind slab“.

If it involves the ‘entire depth of snow, as happens

regularly on the tundra, the cover 1s transformed into-a
) \

‘hard, dense mass (" upsik"J capable of supportlng the we1ght
of a fox, wolf caribou or man. !

e Asfthe snow'whispers-down“throuththe spruce trees, a
, k : ’,

significantmpbrtion of it remains cauéht in the branches.

LM

The snow that clings to the. trees ( qal1")‘ often
accumulates in quantities sufficient to bend and break
mature spruces. ' Indeed, there is evidence .that. in the
interior oszlaska, breakage by qali initiates the pycle of
forést( succesijonthat gives the taiga ‘zhere its

‘characteristic osaic of evenly aged stands .of spruce

lnterspersed with stands of variously aged wlllow, alder -

and aspen. With so much snow caught in the branches o6f the

Spruce, there develops around’' the base of each tree a

bowl-shaped depression in the cover, called a "gamaniqg".
The soil may be bare at trunk, and the snow .gradualfy
1ncreases in thlckness outward,from the tree. At the tips

0of the branches the "snow shadow"” ends, and the thickness

of the snow increases abruptly.

\As‘the days lengthen in the spring, sunlight striklng
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down through the trees,melts-the top layer of snow. ‘Upon
free21ng at nlght, the_soggy surface forms a “sun crust",
or . 51qoqtoaq In hlgh a1t1tudes and 1at1tudes, where the .
coming of sprlng brings lengthening per1ods of 1intense
sunlight with the air temperature still far below freezing,
the‘«surface flakes are transformed into‘ long vertical
:spicuies.calledhablatiOn needles or "qulu"

For most birds and several of the larger mammals, the
'snowfcover means éeprivatﬁon‘of foodﬂﬁupplj. ‘Their
‘behaviouralkgresponse,Ito this ecological challenge is to

fleel the veéﬁhtfy that is ideally suited in spring. and
summer for theirLreproductive.period‘; the‘most‘vulnerable
in thear lzfe cycle.» Investlgatlon has shown that in most
\\tases these animals can withstand the preva111ng winter <
| temperature of ° thef,reglons:fthey abandon,‘ if they are
'prov1ded with suff;cient food, It :must; 'therefore, be
‘their,inability to’procure.foog from under the snow that
induces ‘their mass ,ekodus. Among birds, the migratory
spec1es are prlnc1pa11y insect-eaters and ground feeders;
among: mammals, the most notable mlgrators are the elk and
the gregarlous ‘caribou.
| I. have found that the w1nter dlstrlbut;on of caribou
1s regulated quite prec1se1y by the character of the sSnow
‘cover; Most of them abandon the tundra and its hard—packed
snow—cover in the., autumn and migrate to w1th1n the tree
linet Aerlal’ surveys cf wintering bands of carlbou,
comblned w1th on- the spot analyses ‘of the snow-cover, show

¥

S
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. that these animals ~\doncentrate where the snow . is soft,
.1lght and thin, permitting them to dlg through it easily to
uncov;r the food below. These areas are bound, as if by a .
fence, by areas where the snow is 'hard, dense or thick.
‘The critical hardness, expressed in terms of capacity tof
beat; weight, seems to be around 66' grams per squa:e
ceptimeter. The .corresponding; spec?fie density ranges ‘
upwardfftlm sixteen per cent of that of water to that of
ice (which of course has a density somewhat less tham that
of water), and the fence-forming thickness of snow is about
60 cm. In the courge of a winter, the carlbou_Zanﬁs may- be
seen to moveAabout in accordaqce with the shiftihg of the
fences of'uﬁsuitahle snow,

In cohtrast.to the caribou, the moose is an. examplar
of anatomical adaptation. Its long legs reach down through
the' snow cover to the firm ground beneath and carry its

belly well above the surface. When the snow cover attains
\

a thickness of "about 96 cm, however, stilts no longer

,‘\

suffice. At. such times, the moose packs the snow in trails
‘or "yards"; The a1ternat1ve to the stilt is the snowshoe,
'and the clas31c example of thls adaptatlon is the over51z.
feet of the varying hare; But whenever the hardness and

density of the snow fall below a critical level, the hare,

-

too, turns to packing the snow to form reqular trails and

runways.

¢

Temperature, as well as snow cover, is an h.important
. ] -§ -

factor determinig the behaviour of animals in the northern
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winter. 'Ouly the larger_mammals, the hare, fox{ wolf, lynk

and moose are metabolically able to withstand the extremes

«

©of cold and live above the snow surface. Smaller mammals,

Such as shrews, voles and lemmings, have such a small body

mass with respect to their heat-dissipating body surface

-

(and such comparatively inefficient ”fur)w¢hat their

metabolism cannot maintain normal body temperature. Their

survival in the taiga winter climate is made possible only’

by the behav1oural; adaptation that causes them . to seek
shelter under the taiga snow cover. B

Snow is such an effective 1nsu1ator that the
temperature of the mossy floor of a mature spruce forest
seldom drops below -7 C., Fven though the air above may

"fall to —4G‘or -58°¢C. In the interior of Alaska, I was

once unable to ‘detect any temperature change during. a

.period of nine days at a spot in the forest floor under a

cover of 75 cm of snow, even though the air temperature

above fluctuated between -4 and” -33%c. + Freshly fallen,f

fluffy snow has .a thermal conductivity of only 0.0002

‘calories per Square centimeter per second through -a’

gradient of one degree centrigrade. Thus vegetation, small

mammals and'hibernating or pupating insects are protected

from the violent temperature changes that characterize the:"

. ) .
climate above the snow cover.

Small mammals disappear/ below the -surface in the

autumn when the snow cover has buglt up to a thickness of

A

about. 15 cm. The tehperature of the moss and the soil at

L4
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this time ceases to follow the fluctuation of the air
temperature. A.N. Formozov, the distinguished : Russian

P

naturalist, has observed the same threshold in the activity

of -small mammals of the taigagin the U.S.S.R. In the cyclg”

of  the seasons,‘ the "Fall Crltical Period", ‘the period

~

between_ the onset of subfreeziné temperatures’ and the
development of the snow _coveg%to' the"hiemal threshold

undoubtedly glves shrews, voles and lemmxngs the1r severest

BRI

trails. ‘ L L ?qm

N A ’ ' . ) -~

Although ‘the temperature under the snow cover remains.

stable from ‘day to day, the temperature of the forest floor,

varies strikingly from place to place. One would expect,

for example, that the gamaniq- under the snow shadow of the

spruce would be cold spots. I have found&&hls to be true.'

. ' N -
With the air temperature at -31.5° C, the soil temperature

one inch below the surface was fIPOC at the base of a tree

and -12.5°C just below the qamanﬁq.,,Later in“winter, with

. . J - .
‘the _air temperature at —36°C} the . temperatu&gs were

-

respectively -21.5 and -12 °c. hhe activity of the small

mammals under the snow relects thls pattern of temperature

/
at the forest floor. Sampl1ng lof the populatlon, by means

of live traps under the snow,dshows that red backed voles

avoid’ the gqamaniq in favour fof those parts of the home

range under full snowcover.* The Russian worker, N.V.
) ’ : ~ .
Bashenina, . has  shown 'that ' carbon dioxide gas sometimes

/-

accumulates under a taiga/ snow cover in concentrations

sufficient to cause voles to construct "ventilator shafts"®
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.up through the snow. At the openings of these shafts, the

voles are‘expdeed to predation by owls. Formozov'believes

that it is this, habit of the vole that permits certain

species of owls to survivel the taiga winter.
Since snow is an excellent insulator against sound,

the winter environment of the voles and shrews is silent.

It‘is also dérk beaause a 38 cm snow cover transmits~anly

eight per cent of the incident light and a 68 cm snow cover
only one per cent. " The air. beneath the snow 1s calm and
‘essent1ally>saturated with m01sture. Hovering between -10
- and —49C. for most of the winter, the temperature,Varies
euite slowly.v The subnivean environment is thus stqeﬁgely
.'.removed from tﬁel taiga Qinter’ abo&e the snow ‘with ite

brilliant days anq moon1it'nightS,"its relatively sudden

and violent temperature changes, and its winds and forest

noises. By diverse Bodily and behavioural adaptations,_the
small mammals of- the taige ‘are 'eble“to utilize this
environment and surVive the northern winter; Witﬁout the
snow cover the region would be.'deprived of most of its
mammals. |

There.is oﬁe mammal, the famillar red squ1rre1 whose
‘51ze and welaht place it just between the two groups that
‘live respectively above and below the snow. When the deep
cold of the talga winter settles over the spruce forests of
the ~north, the red squirrels shift the  locus of their

activity from the trees above the snow to subterranean

_tunnels below the snow. For weeks at a time, no red
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sqnirrels- will be seen in the forest, .The .critical
temperature. that ‘sends them from the. énvironment .of the
’moose; fox andhlynk 1nto the env1ronment of the shrew and

'red- backed vole seems to 11e between —32 and -34 C

«

\

'We are 1ndebted to Formozov ~for the schene that .
classffies mammals on the basis. of their .aaaptation té_
» -SNow. Those anlmals that are unable to adjust to snowy
conditions he calls chlonophobes,\ from chion, the Greek

‘word ‘for snow. In North America, the pronghorn, the wild

~ g

'tgrhey' and the ,opossum' belong to ~~this category;'

Chioneuphores are animals, such as the shrew, fox, vole,
~ T . |

moose and elk; which can survive in snowy regions. -The

small select group of anlmals, such as the® varying hape,

.the North Amer1can carlbou ‘and the vary1ng or "hoofed"

’
<

'lemming; which possesses definite adaptations for snow and

v v

is limited to 'snowy regions, is 'known as chionophiles.
This ecological classification has great possibilities as a

tool in zoogeographic studles and should also underlie all -

- i,
S

wildlife management programs in- snowy regions.
. /

S

Exercise 8. The - Snow Shelter and the‘Subnlvean

3 .

T

Env1ronmentf

From the first investigation plus assigned readings,
it should be evident that it is warmer under the snow than
above the snow during cold weather. ' "As a result, the
presence of snow in the Canadian winter serves to protect

«~organisms found beneath the snow from some of the sevére
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3

‘temperature extremés which we ndrmally expect during the

winter season. - Many smali mammals  and insects, which j
people vasgume are hibernafihg} are really iquite'factive
_unéer the snow cover where it is réASOhably warm. New
fallen sno& is generally 1light and fluffy. The shape~and
stfuctﬁre Qf the individualv‘snowflakes cause airi to bg..
trapped between the cry;tals. This low density snow
bgcomes an excellent insulgtor and prevents heat rising

"

from the earth from rapidly escaping. It may be accurately
compared'to'the wearing of a down jacket.
Both the Inuit and’ Northern 1Indians® have .used the

§ above principle to consrtuct snow shelters. The ‘Inuit are

; -famous for the now rarely used "snow igloo" made from

o~
o

densely -packed snSQ“(typical of the tundra redions) which
<is hard énough to be cut into rigid blocks. .These blocks
“are eéSily'handled and provide considerable insulation even
though the snow dénsity is quitevhigh and its insulation
ability redUCed.;ai
Snow, 1in thé:bofeal forest regions (taiga) that make
up moéf of Canada, tends to be,séfter and cannot be used to
construct "iéloos“. ‘ The Chipewyans and the Athapaskans,'
northern Indian groups, develoéed a unique snow shelter
called a quin-zhee, which allows man to use the insulation
' propertiéé of snow.
| This creates én environﬁent similar to that of typical
~

subnivean (beneath ~snow) plants and animéls. By

constructing a quin-=zhee, You can investigate the

\



env1ronment of the subnivean organisms in an indirect way
and also determine the. d fectLveness of a snow shelter.
The quln—zhee (Flgure 13) is constructed in the

following manner. : '

Figure 13. 'Cross Section Through a guln zhee _{Snow

Shelter) _______ -

¢

Y777 7777777777
~.
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‘Using a’lightweight shovel, snowshoes or some other

. e
"digging" device, snow is piled about 1.5 - 2.9 metregN%igh

. and 3'— 4.metree ih diameter. It is important to obtain
- snow from all depths. BeCause snoﬁ at depth is warmer than
-the upper layers, ‘the resulting mixture causes the snow
crystals to fuse todether,' It takes as little as 25 td 30
minutes fer the snow to "set" on a very cold da& (—ZGOCS
. andjon-toltwo hours dn z;rmer days (-5°C to -lﬂOC).

A small hole (deor) of body diameter is dug into the

snow pile,_elose to the ground and a cavity hollowed out.

The snow‘is scraped clear to the- ground .The walls and

roof should be at 1east 44 cm thlck

be used as a door cover. Indians would Jdften use the skim

of some animal.

~Before going outside and building a-duin—zhee, try the
following exercise.
. L

A quin-zhee . was completed . as in Figure 13. The

outside (ambient) air'temperature is —ZSOC. A series of

-

temperature readings are taken 13 cm below the roof-inside
_the qu1n zhee under varylnj conditions. For each of the
condltlons try to Predict what the temperature readings
might be.  Don't worry about belng accurate.' Rec;rd your

predlctlons on the data sheet prov1ded by your 1nstructor.

Condition 1.. The door of the quinfzhee is open to the air.

»
<

Temperature =

A piece of cardboard,‘old_towel, styrofoam, etc. may
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Conaition 2.

300

- A

A piece of'cardbpard is used as a door.. The . -

door.remains shut for six minutes.

Condition 3.

Condition 4.

-~

Y

for five minutes.

A

Temperature = ¢

A persong  remains in the quin-zhee, with the

~

door closed, for five minutes.

Temperature =

Two people remain‘inside, with the door-éhht,
‘ ‘ j

Temperature =

'Now transfer your predictions to the data sheet

provided for this qétivity. It is now time_to investigate - - '

the characteristics of the quinfzheé.

Before following the procedure for this investigation

be sure you have all the required materials listed below.

Materials
R

Shovels - lightweight aluminum if possible (if you wish
to integrate the: building of the quin-zhee
with survival techniques, replace the shovel
. . .
with snowshoes,‘ctoss—country skis, etc.)
Cardboard, Styrofoam, or 0l1d Towel - for use as a "door".

/
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- >

‘Thermometer -'alcohol, with supporting string.

Flashlight - for reading thermometer "in the dark".

Snow Sampler

Ground Sheet - for protection from ‘melting . snow: - on the
ground; a ga;bagé bag or plasfit sheet 1is

quite satisfactory.

- A}

’%tiék or Hodk_— to support the thermometer 18 cm from the

r
roof. ' ‘

Metre Stick. - or equivalent.

»

Watch with seconabhand or étop,watch.
- o .l
Procedure A
.Construct‘a quin-zhee as previousfy descpibed,’ Pilef
the snow as Quickly as possible. ‘Bébsure to let the snow
set for at least thir;y—five min&tes before Hoilowing it
out, or else the snow wil} col}apse. .
When the quin-zhee is complete,suﬁport a thermometer
10 cm"aown from 7the roof as in Figure 13. Record

temperatures inside the shelter under the conditions

outlined below. First record the outside temperature.




experiments, smash it down to prevent potential injury to.

Ny

Lea&e the quin-zhee empif and the door open for, six

minutes, then quickly enter the shelter and record

~

the temperature. C ' i -

o

’

Leaving the shelter empty, close the door using the

cardboard or equivalent. Be sure the door is closed -

tightly. After six minutes, enter and quickly record
, * -~ :)
the air temperature. '

-

& . .
Allow one person to enter, close ‘the door and have

the person record the temperature after five minutes.
: : g ) N

A\Ei:ZZIighﬁ will probably be.required to read ‘the

thermoeter.

Repeat 3 above with two people inside the quin-zhee.

Each membér of_"éhe group must séénd a couple of
minutes in the quiﬁ-zhee in order’to reco;d what ig
feels like to be "subnivean". Comment on apparent
temperature, light intensity ana sound transmission
while tﬁe‘doo; ‘is closed. Have other group_membe;s

outside the quin-zhee shout, etc. to check for sound

transmission. Put comments on ‘your data sheet.

Unless vyou intend to use the .quin-zhee' for othpT

‘inquisitive children.
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" Results and Discussion

>

Your teacher will provide ybu Qith special,forms-for
ente;ing and interpréting your field data. When completed,
attach Data Page No..é'to fhé Results/Discussion pages, add
an appf&priate:titlé'bage'and‘submit the réppft to your

instructor.

Glossary
ADAPTATION
, Any characteristic of an organism that contributes to

0 \

» its SUFVival;
AMBIENT AIR TEMPERATURE

. . v -
The temperature of the surrounding air at a specific

time.

ANATOMY-

The study of the structure of organisms.

BIOCLIMATE | -
Climate conditions such as temperature, moisture, air
movement, light, etc. which immediately ‘affect

organisms. - T
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CHIONEUPHORES

304

BIOME ‘ : .

\

A fegibn of the earth in which organisms share a

common environment, usually'definedfby'a major climate
regime.
BOREAL = T .

Northern.

BOREAL FOREST

A broad northern belt of vegetation dominated by

conifers, particularly species of spruce. Also called

taiga.

'~ Species of animals that can withstand winters with

-

considerable snow, for ékample, moose.

o

CHIONIOPHILES

¢

Species of animals whose ranges lie completely or
élmost‘coﬁplétely in regions of hard and continuous
wintérrwitn much snow, for example, varying (snowshoe)

‘hare.

Y

CHIONOPHOBES

Species of animals which do not inhabit snowy regions;

snow avoiders, for example robin.

W, g
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ENVIRONMENT ‘ | o .
The total surroundings, living and non-living, of an
organism.

FLOATER , ' . :

Capable offwalking on the snow surface, for example, .
snowshoe (varying) hare; grouse.

HABITAT -

The place where a‘population of organisms lives; where

Q

one goes to find an .organism.

HIBERNATION
A condition in which an organism sperids the winter in

'a‘dormant state.

HIEMAL"

" Involving snow.

—

HIEMAL THRESHOLD ?

The point at which a sufficient thickne¢s of snow is

present to insulate the soil against. changes in-air

termperature.

INTERFACE ~ - ﬁ?(, | )

A surface whfch"is‘“the'"bohnaary or : contact- "peoint -

between two. adjacent materials, for example,. air-snow

interface.



"METABOLISM
The sum total of the chemical 'activities oc¢drring in

an organism.

- MICROCLIMATE

‘The climatic conditions directly surrounding the

\ living organism wherever it may be.

PUPA
- . . :
A stage, usually dormant, in the life cycle of many
‘insects between the larva and adult, for - example,

cocoon.

QUIN-ZHEE
A snow shelter, developed by northern Indian groups,

formed by hollowing out a cavity 1in largé pile of
ﬁ snow.

/*SUBL&MATION

R

- *a solid changes directly to a gas or vice versa.

r

 SUBNIVEAN, . -. .
‘JBenééph the, snow surface.

// A change in the state (phase) of a‘substance in which
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SUCCESSION
., A progressive change in the nature of the plant
1population of an area.

-
-

SUPRANIVEAN

On or above the snow surface.

TAIGA
A broad northern belt .of vegetation dominated by

conifers, particularly species of spruce. Also called

~

boreal forest.

[N

THERMAL OVERTURN
The tiﬁe of the- year at which the air temperature
fails below (aufumh) ér rises above.(épripg) the seoil
temperature.

N

' WADER

'An animal that must walk through snow, for example,
) A 4

moose,.



APPENDIX' B

N\

TEACHERS' COPY OF THE BASIC UNIT CONCEPTS AND

 RECOMMENDED MARKING SYSTEM
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1

.Teachers' Copy of ‘the Basic UnitQConCepts and Recommended‘ L

-Marking System .

~The winter ecology pro;ects have been designed to make

e

'the stédent more aware of- the 1mportance of temperature and

'snow41n~the.env110nment' Canada 1s a northern country .and

winter or near winter . conaitlons are w1th us’ much of the

-

year, Unfortunately, llttle if anythlng is sa1d about

winter and 1ts effects on organlsms in our. science. courses

.

_or-. author1zed texts hence the development of thlS f1e1d
becology un1t The unit attempts to develop the concepts

vwh1ch are llsted below-'-;‘ S -

f_l; Snow 1s crystall1ne water vapour and can ex1st in may

;-
e . C o,

structural forms.,:

" e

e

2. "The ‘Inuit language can best describe snow conditions.

S S SO b L TR

<A e e

3. Slnce snow falls, 1t forms layers (strata) wh1ch can

T . B

be recogn1zed and roughly aged by pos1t10n ahd‘

.-

~
crystal Structure if other forces (eq. wind) have not
. e

'seriously mod1f1ed it.
)! ) R
4.: Snow is an insulator and may 'approach the

effectiveness of dowgr

hd

5. Because the ground is continuously giving off small
- amounts of heat ‘it is usually warmer under the snow

than in the air above.

N

r-"\J'



7.

- 18..

Tud

The ability of snow to insulate increases with depth, .

therefore a temperature gradient occurs in the snow

cover.

[y : . . -

The temperature at the snow-ground interface tends to

remain constant at about -5°C throughout most of the

‘winter. . -

Thevdense} the snow the less effective it is *as an

insulator.

3

Snow in protected areas such as woods tends to be

less dense and éeeper than in unpfotected areas.

the‘crystal structure of snow on the ground changes

/

310

“with time -due tg‘fisiﬂggheqt'ffomvthe5910und.‘7

~ Sublimation océurs,~the Crystéisuchange with.ége and . .

11.

12,

13.

the snow becomes more dense.

'Becadse of 'soil heat, \a pukak layer gradually

develops at %he groUna_level over the~wiﬁter}

.

. ’ ) o \
Snow prevents light and sound from reaching subnivean

organisms, I o

The properties of snow have a great impact on the



14.

.countries,

survival of organisms 'in Canada and other northern

'Man can take advantage of the properties of. snow to

construct snowMelfters; in this way 1living in a

subnivean environment becomes possible.
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Y

EVALUATION - FIELD ACTIVITY 1

[ i

PARTICIPATION IN GROUP WORK 4 Marks

PQEDICTIONS (ENTERED)- . 2°

DATA FROM SNOW STATION (RECORDED) 7

CLASS DATA - (AVERAGED) =~ 2 .

TEMPERATURE GRADIENT.GRAPH -1 * " . w3 .
TEMPERATURE GRADIENT GRAPH 2 ° S
QISCUSSION QUESTIONS - 1. 2

2 2

3 2 .

3
4 2
. N
5 2 )

' TOTAL .25



a . ;. : o
- EVALUATION - FIELD ACTIVITY

PARTICIPATION IN GROUP ACTIVITIES

TABLE 1 SNOW STRATA/AGE

TABLE 2 WEIGHT OF SNOW (STATION A)
o v , o
TABLE 3 SNOW DENSITY (STATION A)

' DENSITY CALCULATION
TABLE 4, TEMPERATURES (STATION A& B)

TABLE 5 DENSITY (STATION. B)
' DISCUSSION. QUESTIONS 1

2
.  3 (b)

"TOTAL

4 Marks

,2 ,W

jro

" 25
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EVALURTION - FIELD ACTIVITY 3

PARTICIPATION IN GROUP WORK ' 4.Marks
PREDICTIONS (ENTERED) - 1
QUIN-ZHEE DATA, TABLE 2, ENTERED .. 2
CLASS AVERAGES ENTERED. TABLE 3 2
. ' AN - |
- DISCUSSION QUESTIONS 1 | g 2 <
2 | | 2
3 2 .
4 X 2 !
. < S
6 2
7 2
L
8 1
9 1 ’
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{
'EVALUATION - FILL IN BLANKS ASSIGNMENT

50 BLANKS TO COMPLETE AT 1/2 MARK EACH.

TOTAL = 25 Marks

OVERALL 'EVALUATION

FIELD ACTIVITY 1° - 25 Marks

FIEiD AcwrvxT; 2 - 25 .
ASSIGNMENT § | - 25

FIELD ACTIVITY 3 - - 25

I
’_l
=_
[\

TOTAL MARKS



APPENDIX C
A SAMPLE PAGE FROM THE PACKAGE OF DATA COLLECTION 'FORMS

PROVIDED TO THE STUDENTS
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' DATA SHEET NO. T = v o5 .. .
CNAME . GROUP NO.____ ~  'STATION NO._ N
B . . .l" - - . —_ ,.
- GROUP MEMBERS . - ' .
DATE .z "IME OF DAY

'WEATHER " CONDITIONS

SNOW DEPTH ___ ©__ cm.

&

Predictions of Temperature in Snow /

Temperature recording point Predicted temperature

Alr-snow interface
+ Mid point in snow

Snow-ground. interface

Snow Station Temperafure Measurements

o

©: . Distance below - .Temperaturg

Recording point - snow surface (cm) . recorded (°C)

i
1

0 ~

v

4
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'APPENDIX D

BrE

A SAMPLE FROM THE*PACKAGE OF RESULTS/DISCUSSION FORMS

g PROVIDED TO THE STUDENTS .
\
\ ~—!
A u
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Ambient air temperature = . ) “C.

" Sneltéf'empty - door closed: . e

.. 2 persons inside - door closed

RESULTS/DISCUSSION FORM NO. 3

NAME - - . DATE -

- RESULTS. .-

".Table 1. Predictions of Qu1n—zhee Temperatures Glven an

Alr Temgerature of -25" C

-

@ -' . '

Condition : ~ Predicted temperature (°C).

She}ter empty - doog‘epee : g
Sheiter empty - door closed

1 person inside < doer.cldsed
eanet$0héein§%de.—'dbornciosed"

©oa

.

. Table 2: - Temperature Recorded Within éiguinfzhee

g

Condition * - ' e Temperature

‘Shelter empty - door open

1 person inside - door closed

-
\

31



,Condition. .~~~ . =

~

Table 3. éveiégg 2emEE£gtu£%§%Inside a
_ Calculated from Combined®Tass Data

_guin—zheé

Average temperat

ure (OC)

Shelfef émpty - dodr:open

Shelter empty - door'closed’

1 person inside - door closed

2 persons'inside - door closed

outside the quin-zhee with the door open?

i

. . )
Discussion P
1. Is snow acting as insultation from the cold? ' Explain.
4 :
- -.. ia
kY
- Al ‘4
¥
2. Is there . a difference in temperature inside and

Why?
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3.

5.

v

. Does- the presence of .a person(s) change the inside

temperature of a quin-zhee? - Comment;

Would’ a qu1n —zhee be a (good shelter throughout the

w1nter° Comment.

Other than ‘melting the roofy'{What 'wduldf”prdbably

happen if a heating-“device (with a'-fleme) was used

.1n51de the shelter w1th the door closed°

“ .
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—— B -._~ v < - e e e . anila B R ST L aa e | owe s yom ~ - W ‘,_, ‘,4. N AP
6._,.How would you descrlbe the env1ronment of a subnlvean‘u;
mammal based on. your exper1ence 1n51de the qu1n zhee’
,,,,, e g : e . e e .
- T 20 &y P 2'a e "-_‘ ,:,. . @ -

1y " /

. . N

7. Comment brlefly on your pred1ct10ns compared to the

actual temperatures measured 1n51de the qu1n—zhee. e
=

‘8. What, is the "point 4&f caieulating qlaes‘everages of the

?

quin-zhee temperatures?

XY oA

9. Do you see any praeticalﬂuse for a quin-zhee?
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., EXCERPTS PROM- ONE -INTERVIEW ..
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. Excerpt from One»rnterwiew”TranscriQt of Class Three -

'sﬁn 1nterv1ew was held on March 25, 1982; 1nVO1v1ng a.

group of. four students, Q',Rf S and’ Ty fromuClassu3,n The G e

A80 (mlnute. 1nterv1ew sessiOn' reshlted in a lengthy

transcrlpt.’LTherefore,‘an excerpt from thls 1nterv1ew is

presented below. It w111 1nd1cate to- the reader the manner e
ih'whichithe 1nterv1ew was conducted and the 1nteractlons.
.among the’ members of the 1nterv1ew~group.

A series of dots,(.,,) w1th1n an utterance‘indicatesla'vr
brief pause. | R - .
Interviewer: ‘-Okay. Could vyou describe some of the

dlfferent types of labs you have done over
the time you haye taken biology?

-+ . . . Lots. of- dissections in . Grade 10, -
‘ . .Everything. Worms. The  starfish.
. Everything. S R
S: Uh huh.
LT - That's about it. Dissection mostly.
R: - ~Wevdid a lot of dissections too, in Biology
19. Do you want chemistry as well?
Interviewer: . Uh huh,
R: . And in chemistry we did, like, mixing stuff

.and chemical reactions in Grade 19.

Q: We Jjust did dissections and chemical
reactions a little but ... and friction and
stuff like that in physics.

“s

S: "¢  Yeah. Just dissections and chemical
- , reactions in both chemistry and biology.
- Interviewer: Did any of you do any work with mlcroscopes

or anythlng like this?

T: : Oh yeah.
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4

T:

"Interviewer:

‘T:

Interviewer:

ST
Interviewer:
S: -

T:

. Uh hah.

- ‘that. . °

Intérviewer: =

}f‘_'?Three_days"

Not much

.

.- Yeah, we did ... in Grade 10 .;..iooking at

the cell and cell structures and;stuff like

cA.

.About ‘how muéh time... maybe we can.
... localize - it""to.the Biology 1@ program...:
- how.much. ¢ime did you spend in" the lab over
" the ‘entire; course- - that- you: were: doing? -
v(pause) - LT L

ER - -
i

No. More than that.

- We hadgaround twelve,

Cause we were dissectiog~a whole'bunch'df

things.  Like it was every third or fourth

period we would dissect something. - =

‘We did that too. Like when we did

dissections, when we started the unit, we
did "every. second day. And that would take

a whole period to do the one thing.

T <. -

Uh .huh. - - N L DR
That's what we did too. We did dissections
almost every third day. ' .

what i3 your opinion of lab work?
I like it. " Tt's fun. You get to...you

don't get somebody telling you how it is.
You get to see for yourself.

Do you. think there is any value 'in doing
it?

Oh yeah. Lots.
When you say fun, what do YOU mean by fun?-

.Oh.

Well, 1it's not just going in there and
listening to somebody telling. you how it
is, and you take notes down and accept it.
You find out for yourself what it is, like
you know, you can see it. -You don't have
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‘Interviewer:

to ... llke 1t s somethlng dlfferent other

‘than notes, and llstenlng . .You can
participate more. S : - -

| - Yeah. I think it's ...'lao.work is wvery

1mportant. - You get to ... it?s'the ‘sanfe as
" she said. You get to see.what is’ ‘actually
happening rather than be1ng told or through
textbooks. . . S

"It also” breaks down from. the ‘boredom t°3§

Becaus'e - you spend hours -and hours and da
-doing the same thing over aga1n, it kind of
makes. a nice break for&it.}.

,:Okay.' ‘I'11 just toss thlS out to everybody

in general. What do you consider a good
"lab? B

(Long;peuse}‘

Assume- we. can ‘classify labs as ones you

would consider were good compared to ones
you maybe thought were _probably ‘just as

one?

’Someqhiégi'thet‘ challenges  you, like you -

don't...nothing really, really simple:like

- Like-grade six text books?

Yeah. .

Yeah, .it has. to ‘be 'somethlng that you

“can't... you. have to really be c¢hallenged

in. * Really dig -down deep to find the
information ... 1t s all on the surface and .
you kind of look cat it, there -it is, and’
you re flnlshed o ‘

Yeah, you. have to more or less know your

- stuff. Know what you are ‘doing...

Yeah

... in order to do the lab. Like you don't

~
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_ . :
‘Yeah. . 1 th1nk it's worthwhile. You learn - .
. & lot more that way instead of just taking
down . niotes. all the tlme, and. it is fun.
 It's a ‘change.. ' ‘

~ well .you had not done or, if you like, &
- bad 1lab. How would you describe a good



Interviewer:

Interviewer: .

Q

Interviewer:

Q

just go there and, you know, your done in
two seconds cause ‘you know so well what you
are doing. A

One . of ‘the things that uSualiy happens in

labs..+ and I don't know if it has happened

in ones you've had... that usually a report
is expected at:the end of it... or at least

- some documentatioh- on what you have done.

Do you think this is really necessary to go
along with the lab or would you get just as

much out of it by doing the 1lab work

without having to report back on ig?

I think the report. sort of shows what you
have learned - about it, so it is. kind of
important. : /ﬁ\ ‘

It depends on the lab really, too. Some of
them you don't need the report cause it's

.just learned. Others, like when we did the

snow. station ... then you had to record
your data cause that told you, like, the
temperatures of the inside and the out&ide
of tHe snow. That's what you learned.

(pause) . -

Well, I don't knows I think it is and it
isn't necessary.. Some of the labs vyou
cannot do anything and just copy someone's
answers and you don't ' know hat you are

doing. Then the work would come {n handy-
afterwards, so that you could prove you.
- knew what you were doing. = But ‘another

thing. I can't think of an example. But,
you know, if it's all 1laid out for you
right then, and you have to know it before
you begin, you shouldn't have to answer the
questions about it.

Let's assume you have a report that you
turn in. How_do you think your lab should
be graded? Assume you have 'a one to ten
scale of marks. How would you like to see
them broken down?

Marks more on content,

«
Could you be more explicit?
I don't know. Like what you said; how you
‘said it. :
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Interviewer:

Interviewer:

R:

<

_ Well, you would have to mark it more on...
“'Well ygou have different opinions. It would

be hard to mark those cause your -data is
what you get and it can't - necegssarily- be
wrong or right..  You couldn't mark it by
that. ~ You would have to mark it as it

'stands. Content, as he said.

‘

You have to mark how; like, YOur effort
into it. Like, say there is a lab and
somebody goofs off. You got.to mark on the

attitude and effort put . into it. How well:
you recorded” your-data. Like, if you are
-going. to have a report to put, in put. all

your information in it. ©Don't leave half
of it out. Make it really clear.

"I don't know. It should; be mostly on

content. ‘I think cause there isn't a right
Or wrong answer to a lab. Like, you know,
out ‘at- the snow station. Some people got
really different temberatures than other
people did, and that didn't mean that one
person was right and the other person
wrong.  It's just... I don't know... the
results you get are what you get.

Do you think lab work is necessary at all

in any of your science courses, or could
you have got just as much out of, say- any
topic you were covering that had a lot of
labs with it, without ever going into the
lab in the first place? =~ .

I think lab work 'is essential to all
sciepces.. Well, I haven't taken physics’
But I know some, some of the things you do,

~+e.. like cell structure and that. You can

understand it without the labs, but it
makes it clearer to you, I guess, with the
labs. Like, you can see everything in the
organization of the cell and -stuff like
that in biology. In chemistry well, vyou
can see a reaction and not take someone's
word for it again. have’ to find out
for yojurself. . ‘

(To the other gtudents) Could you get away
without lab work?

I think it's yery important. Lab work, it

‘shows you evgrything. When we did those

snow stations 1 really personally didn't

-;hink that we could make that, that it make
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really a difference, the temperatures
inside and outside. But once we did it, it
sure showed. [t was a lot warmer inside.
You wouldn't realize ‘that unless you did

. it.
" | . :
Interviewer: - Let's say you just had a class session and
s, - said, "Here is a pile of snow. If we take
a temperature here, it's cold. If you go
-down, ‘it gets warmer". You would have
‘learned the same material. So why do the
lab? .
Q: . '~ It's more interesting.
R: - ' ,\ Yeah. - You get to do it yourself. Learn

how to do it yourself and not always get a
demonstration. You do it yourself. ‘

T: If you do it yourself, you tend to believe

it more or have more reassurance other than
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just being told.  You are going to say,
-"Well how does he know? Like, maybe he is. .

pulling our leg". But if - you do it

yourself, you see for™ yourself, and vyou

know. -
Interviewep; . Okay. Let's get down to some of the snow

activities you did. Could you describe a-

few of the activities you performed during
the snoy ecology™unit. you were doing? Any
of the activities at all.

T ' The construction of the quin-zhee. We

piled up the snow and hollowed it out...
and took temperature readings. :

S: ' We did measurements of snow... and the
densities of them at different 1layers...
and ‘we saw how the layers form and - the
aging of the crystals, and stuff like that
in the snow. . ‘

-

Interviewer: What do you mean exactly by measurémentg/in

the snow? .

Q: ' Taking the depth, which wasn't mentioned.

S: .~ "Ah... well, you know... the snow piles up
and, like, we were just measuring how thick
the layers are and stuff like that... and
the density. You know. That ... I don't
know exactly how it goes but... when .the
snow 1is pushed together more, it's more

RN
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Interviewer:

Interviewer:

'S

dense. Like the... they have given us an
example... What kind of snow ball would you

like to get hit with4 vyou know., A more

dense one or a less dense one, you know.
It's kind of obvious but, .you know, we
found for ourselves that snow is denser
when it is. packed and the weight of . the
snow is heavier when it's denser... ha ha
.«. and stuff like that. :

(pause)

Was qhere anything else you did...
involving temperatures for example.

I think we covered it all.

I took the temperature in the guin-zhee,

inside and outside after we had finished
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digging it. We took the temperature of the

different layers of snow.
3y .

Let's talk about the materials you were
given to work with, If you recall, vyou
were given two booklets, one in which you
completed some exercises then you were
presented with a second one. What was your
opinion of the readability of these

materials? How did you find the level of
English, the descriptions, problems reading

it.” Your general opinion of the
readability of the whole thing.

It wasn't that hard to read. If you just

concentrated on what you were reading you

could understand it all. The descriptions, ..

like for... ah... different Indian terms
for snow... they were all spelled out very

" clear.

It was easy to read. I had no ptoblems
reading it. The descriptions were fine,

It was easy to read but when we got to
answer questions, I'd have to re-read it
over agaln, as, I went through the

_questions. I had to think about what the
answers would be because sometimes they.

were,.. like just given to you... you had
to tHink about them and know and relate
what the book said... and what your work

§§id fo the questions, and cOme»up‘with the

R

.
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. . M o L2
. Interviewer: There. were no part1cular difflcultles you
' ' ran  tpto in interpreting. what was. said,
then:, T . ‘h,
All: ‘No. ce T :::?{t ‘
. Interviewer: ~What about. the: mah er in which it was

‘written? Was it inte esting enough as you

‘got “into  reading it pk did you feel you
Scould put it down just as ‘quickly.. 1Its
interest :level. ., . s -

Tz T think it was really good. Like, it gave

-you a little bit of . information to arouse

~ your  curiosity and wants you to find out

“ more. And then it would tell you, "Here is
a lab you can do to find out more". So I

. found it, like, interesting. ‘It wasn't
~somethin that I started to read and said,

"Oh, boting" ... threw it away. "It kept my

inter@st up. Sn

R: , ’ I found it very 1nterest1ng, too. They
went inte a little kind of background, sort

‘of, ‘1ike the Indian terms,. and that's

. - somethxng that kept your interest .up. As

_she sa¥d, it all related to your lah. You

_ © .were - learnlng.; ‘It wasn't just for
¢ mlnterest., _ o o

Q
Laughter. : L i
I just don!t 11ke to read too much so S
don't think my opinion matters for much. I
can put down: any book that [ fasc1natang to
s people. -
S: - 1 thought®™ it was pretty interé ting. - It.
- “gave you -background to what | you .were
studying ‘at- the time. ' It was, overall,-’
pretty clear. to vyou, learned .ie 'you got
something ocut of it anyway.. -
Intetviewer: WEht about the 1nst?uctlons both for
‘ performing the - labs and other associated
items? How did you find those ... looking
at it from the point of-view of how easy ‘it
. was to follow the instructions or were they
voa ' vague ... 1looking at the two extremes? -
T What .did you think of " the: general_p
instructions?“ ST '
S: : = They were pretty clear. Some people had

Some problems... 1nterpret1ng them... no...
" a

T didn't find it too i"n’teres'tih’g.r,.j
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Interviewer:

"Interviewer:

-

Interviewer:

'aYeah,

Interviewer:
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8

"I don' t knoQ.i It was already told to us

how to go about it and what te do.1 'So, you ;:

"know. -All:.you had -to do was read through;

the book. It was pretty clear I guessl
but... - S DR -

-

"Any place that it‘wasn't‘clea:'there Were,
'dlagrams. ' o ; ' ' '

vt

Like you... if they descrlbed someth1ng%and

you weren't sure there was always "Refer to
diagram 28", or whatever. - And,lt would

. show you . exactly how to do 1t,tand there
was no problem., : :

What about mak1ng the equ1pment°' There-
were a couple of things you had to do. .Any
problems ‘in actually ~making ‘the .snow

isamplers and the. balances° .

51Ha ha.,.. If you read ‘the’ d1rect10ns rlght

you wouldn't have too many problems.'
(General 1aughter ) ?‘, Co . . N

1t was all relatlvely 51mple and materlals o

from.: everyday use. L1ke,~ so it Vasn t
something’ you would have " to’ fly to tpe

"Yukon to get and brlng back.

3

I
What about u51ng the equ1pment once you had

.made 1t° - When " you ‘went out ‘in the fleld-

did yOu have - any d1ff1cu1t1es°

'

‘Ha ha‘ha, 

You seem to have. run into- a ‘few of
. something. .Could you describe it?

I  pushed the"eamplef ~in° the snow and it

~broke (laughter) " " Poor constructlon.

Any SuggeStIOnS for Changes ln equ1pment
manufacture from your experlence ln USIRg
lt') .

(All indicated nonee)‘

~What about the time-you: had avallable to do
" the entire -unit? . pDig: you feel there was.
~enough class tlme a551gned ‘to - complete“

everything? Could’ you have done it in a =
lot less time or more t1me° ' T



-Interviewer:

" . Interviewer: -

Oh yeah It was the rlght amount of time.
Yeah : It was ]ust rlght

N

It seemed that when ‘you flnlshed ‘everyone’

else in the' class was just’ approximate.
Well, a few of 'the days we did have a
llttle extra time and we would use the time
to dp the questiens,, so jt worked out
pretty good ! v

The data sheets you "were’ glveﬁ when you
actually -went out in the flelds. -Did you
‘find° ‘them useful or: would. "you have

~preferred- to take data down in your own

way?

No, they were useful. Like, if you would'.
have taken it down in- your own way you
- probably would have done it in the easiest

way and maybe confused the data. TLike, you
probably would have had six different

.temperatures down but-once you got back in

you may not have remembered which one was

. for where, and'this way it was all spelled

out and all you had to do was just put it

“in the approprlate place and when you got

back, interpret it. It made things real
easy..’ ' )

The sheets were fine. They had everythlng
written down so that all you did was have
to write in a number. It was a lot easier.

I mean, it was so cold. VYou didn't have to .-
fwrite'out a big story.

T get a comment from one or two individuals

‘that in the first exercise, where you take
the snow termperatures, when they got out

to do them ‘they couldn't remember exactly

how they . Should perform the .actual

temperature™ taking. .Did you find any
problems, with this when you went outside to
do your actual experiments?  Or. 'did vyou

have to refer back to the booklet each time
you wanted to confirm anythlng?

L8

I think if you read 1t before you went 1nto

the lab you wouldn't have to do that

Yeah. It was pretty straight forward in
the book. I am sure if you read it over a
couple of times, you know, you'd kriow what
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Interviewer:

S:

Interviewer:

T:

Interviewer:

to do. A
There was hard... you really didn't do that
much. - o ‘ -

Uh huh.

Like you just took vyour samples. - That's
not too hard to remember.“

The results/discussion shee you were also .

presented with to complete. Did you have
any particular problems handling the
instructions with them, and... let's look
at it from the-two things you had to do.

" .You had to fill in data and thenh you had to
answer the ‘questions which were supposedly'

based on the data 'you collected. 1I'd like

to refer .to one in- partlcular, the first

sheet- where you had to do some graphing of
results. D1d you have any - problems in
1nterpret1ng "how to set the graphs up...“

No, 1t was pretty easy. K

‘\...or d1ff1culty 1n plottlng the p01nts°

No. When the" book gave you, 11ke, gave you .

another dlagram on how to do it. So ‘if you
just read it over and looked at that,,there
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was no problem in setting up your own-

graph, ) o

What .about the questlons° ‘What'- 'was. your
opinion of them? ) . .

You had to think about then.
They. weren't too hard.

They wéfelgood'questions.‘

Yeah. They were good questlons.v Islearned

a 1ot from them. . :
I learned“auﬁew'relationships.

feah. Like, some ‘of 'the"answers “were
obvious but others of them you had to think

. about. Kowing 'how to put yourself there
+ and. see what you do... kind of thing..."~

what would happen. Like, there was one
about... if you had a heating source inside
a quin-zhee, what  would happen besides it

.~

¢



Interviewer:

Interviewer:

R:

Interviewer:

melting? You know, you couldn t ]ust say,
well the roof was going to melt, you know,

cause that was already given to you. But,

you, you really had to think about some of

‘the questions like that.

Okay. ‘When you did yqur work on snow
temperatures... before  you went out you
were -asked to make some predictions about
what you thought you were going to get, i and
then " vyou actually did take some
temperatures, so you had a comparison of
what you got with what you thought. Ah.
Did any of you £find - anythlné different
between your predictions and what you
actually got? . '

I did. I thought it would get colder as

soon as yow went deeéper in the snow, when
‘in fact it got - warmer.

I wasn't too sure. I just guessed pretty

well the whole way through because I... no,

I didn't think it would get warmer . or
colder. I thought it would probably stay
the same or something like that... and I

was kind of shocked to see that it did get

warmer like that in snow. o
7/

I think most people realized tHat it was
going to change either... umX.. like,
increase in temperature and decrease but
they weren't sure which one. Probably a
lot of prople put for... ah... like I know
I did, like when we were measuring the snow
I thought it was going to get colder too:

- But indeed it did get warmer. But I knew

there was going to be a change somehow.

I had it right that it was going to get
warmer but I was not even close on the
temperatures, you know.

In what way were you not close?

I'thought it would be lot colder than it
actually was. It was still decrea51ng as

you went deeper but.

.What kind of impact do you think it made on

you at the time?

Pause.
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Or was it just a buhqh'of data and that's
Sit? ' :

R: - I think it... uh... it showed to you... no,
it wasn't just data. _It showed to you how
actually even . animals™ could survive.. Tt
*showed it was warmer and how they could
bury in the snow 'stay relatively warm under
the conditions.

D
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Interpretations of Class Three Interview Meanings

~

o The follbwing interpretations of stydent meanings

paraflel the interview transcript presented in Appendix D.

/
s

Théy appear below as a series of brief paragraphs. There /
is a separate presentation. for each of students Q, R, S and

T. These interpretations, insérted at appropriate
lgcationé in a SummarLzed transcript of the interviewees'

.~

utterances, were presented to each individual for

validation following the actual interview.

J . L i Lo

‘Student Q

A lab is a valuable activity because you examine
things on a, first hand basis. The lab is also a break from
regular classroom routine. :

The student prefers 1labs which demand effort and
thinking. T : : .

A lab report- is important for 'evaluétion.-pufposes
because it is a measure of what is learned. Therefore.
:stress should be placed on the content of the report.

The lab is a more interesting way of learning
material. - ‘

A dislike of reading is reflelcted in the lack of
desire to read thoroughly any lab instructions even though
this might affect the lab performance itself. Labs with [
minimum reading would be preferred. ' ”ggg‘ '

"Lack of reading reéulted in poor quipment'
manufacture. : :

Reading instructions before proceding with an éctivity
is highly desirable-. "

. ,
A Lab reports should try to stress relationships among
the data. Predicting results pridr to the activity
produces a more effective data collecting experience.



‘The student had no comments on whether, the experlments‘

had any value. Therefore, the 1labs probably -had little

value to the student other than -the break in classnoom'

routine.
Student R

Lab activities are impoftant because they produce
results which can be seen rather than second hand text
information. .

A simple demonstration should have no 1lab repoft
associated with it since nothing new is learned.’ Labs

invelving data collection need some type of report 'so that

the data is analyzed helping you learn more.

Answers to gu1de questions and conclusions drawn from
data collectedd should be evaluated in a report. *The
tudent's féort in doing a 1lab 1is not considered
portant I e . ‘

Material learned -in the classroom does not have the
impact on the student that .an ‘appropriate lab would have.
Personal 1nvolvment is critical to effectlve learnlng.,

<

The studenﬁ ? attx%ﬁde to a lab determlnes whethez it
is enjoyed or not.

+ - o ¥

Labs which provide Enform%téon _seen Esﬁ-potént3
useful. ' : E

; '."'“ P 2l i “ T
_ . L TR
- . . - o
.

A good lab requires clear and interesting background
information which relates ‘directly to the investigation.

. oRe?
b

Sufficient time to complete a }ab exercise 1is  a:

requirement of a good lab experience.

In labs, where physicai conditions are a problem
prepared data recording sheets are valued. .These sheets

allow concentration on the experiment, not the physical

conditions.
Predicting the possible results of an 1nvest1gatlon
makes- the actual results more 51gn1flcant to the observer.

The value of the 1lab was not 'just in the data
collected but that the ‘information could be applied to
understanding real, natural situations. |

"Student S

Labs in the scienceg'are of value because more can be
learned by part1c1pat10n -and - the 1lab breaks <classroom
routines. ‘ :

T
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/’ ) ‘ - - . . .
. . - » . . .
Y

A valuable lab experience is one which requires a good

backgreund in the subject area. A - challenge must be.

provided and the investigation -should be of a reasonably
long duration for a thorough study to bé made. .

Lab reports should be submitted _,only 1if - the
investigation produces something which has further
application, not for a "confirmation" type of lab. 1If the
concept to be studied by the lab is not clear the lab
report becomes ‘a useless experience.’ Clarity of purpose in
a lab is of h1gh value for the student

Priority in evaluation of labs should be given to the
discussion and interpretation of the data collected, not to

the data alone. Interpretation of data is of higher value

to the student. v

First‘hand'experience is of much greater value to the
student than learning by book; the student is thus prepared
tow accept book data more confidently. "

The materials provided enough background information
to make reading them of value to the student. Because the
background material related to the results they were of
more value to, the student. -

Diagrams are valuable to aid instructions in a lab.
Discussion of ap activity in class prior to the lab is of
value to the student.

, Having sufflclent time to complete a lab properly is
of value to the gtudent

Guide quest1bns which make the student think are
valuable because they result in greater learning.

Reading inStructions carefully prior to a lab is of
value when actually perform1ng the. activities. .

Prediction of results follqwed by data collections and

o

comparisons; is of cons1derab1e Malue to the student..

s

vStudent T

«

Lab work is a yaluable act1v1ty for the student. It
is enjoyable becadugse ‘it breaks ‘with normal class

activities, involves group work and first hand experiences
occur, - :

A lab which challenges ‘the student is of greater value
than one with few demands.
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Y ' Effort, attitude and aceuracy of data recorded are
hlgh prlorlty aspects of lab report evaluation.

L The "seeing is believing aspect of lab work makes it
a super1or learning experlence to regular classwork.

Clarity of instructions and materials are an important
aspect of lab work. . \

A lab activity which initiates interest then required
the student to find out more is of hlgher value than one
which simply confirms known . ideas.

Diagrams are valuable in lab instructions, where
applicable. . '

The student was satisfied with making and using 1lab
equipment ‘

~

Hav1ng suff1c1ent time to complete the lab is of value
to the student.

Pre-prepared. data collect1ng forms are preferred to
student designed ones, because. they focus in on the
situation and 1ead to more satisfactory interpretations.

o Clear descriptions of procedures are ea51ly remembered
and thus make the lab more effective.
]
Clearly presented techniques in reporting the data and
good questions make the ‘lab report more effective.
‘ ) v ' /. -
Predicting results, then comparing ‘them to actual
‘data, is an effective way to learn lab information.



