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ABSTRACT

. , Reported is a sfudy related to effective teachifig —~"
strategies for.science instruction in northern Manitoba schools,
'which considered the ‘importance of recognizing the culture and

, eénvironment in which instruction takes place, The study describéa
postulated that certain teaching strategies, vhen used for science
instruction with native children, will maximize both achievement and
attitude toward sciemce instruction. Sixteen student' teachérs were
participants in the study &nd the students consisted of native Indiah
children from 25 classrooms in eight different northern schools;
grades included vere 4 to 11. Six different strategies were i
implemented at various cognitive levels. Analysis of data for grades,
U4 to 6, as well'as 7 to 11, indicated the most frequently used
strategy (gpuestioning) was least liked by native children. Student
achievement using this strategy was Teasonably high, and very high
for students in grades 7 to 11. The most successful strategies used ~/
with the elementary children were the experimental. approach and
activity sessions; for the secondary group, information-centered
assignments and questioning. The least successful for both groups was
values discussion. (Author/EB)
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Many of the graduates of teacher training institutions in Manitoba will,
at some time in their teaching career, ffnd employment in northern schoois

where the cultfure of the native people is dominant. The Uniéeréify of Manitoba

Teachef training programs,however, are not designed for teachers who will teach
. ) . . )

in northern communities. The major erpose of this study was to identify those
feachihg strategies ‘which are most effective fof science instruction in northern,
Manitoba schools and if possiﬁle incorporate these ﬁefhoas'info the feaéﬁer train-

ing programs. : .

Rationale for the Study . ) . Coe

4

Teaching methods must fake cognlzance of the CUgiure and eﬂV|ronmenf in
which jnstruction fakes place, This sfafemenf while generally accepfed by

educators, is offen ignored in the education of culfurally differenf groups. The

- majority of the sfudenfs in northern Manlfoba schools are ether Treafy Indlang,

-

or Métis. Our expgrience gained through the supervision of student teachers in

native schools has indicated that those teaching strategles regarded as appropri-

k2
-

ate ‘for the teaching of children in rural and urban communities of southern -

“ .
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Manitoba may not be effective in norfhern_schoolslu Kélraz, in wbrking with »
anfve children in British Columbia, also recognized that problems exist in
motivating Indian children. As a result, he suggested a strategy of value-

. clarification using culturally relevanf.mafeﬁTal. We believe that there are

several strategies which may bé éspeciany~Effec+jve with Indian children.

- " This belief was fundamental to this study.

Design of Siggx

[ N - ’

Sixteers student teachers were selected to teach for a five-week period

’

in northern Manitoba schools. Prior fo this teaching Experience each student

- . v

- teacher reviewed and. practiced sixdistinct teaching strategies. The $ix strat-

.

S egnes were organized under four.-major cafegornes -
. ’ .
: - A. The rational approach - the teacher directs Tﬁe students fhrough
' , questioning to a generalization by the use of reason: Most '
: : commonly the teacher asks questions and reinforces the students' .
answers until the desired generalization is reached. The initial
point of focus might be a discrepant event, story si‘tuation or s
. . demonstration. Discussion will ‘follow as a whale class or:in '
- small groups. The teacher would then lead the class to consider

‘the soluflons suggestéd. . - . ’ - .

- oy . .

) A-1 Demonstration-Questioning
Do i ’ .. A-2 Values Discussion -

B. The gu1ded dnscovery approach - the teacher guides the sfudenfs to
take an active part in discovering relationships among obderved
‘ .. phenomena. The sfrucfure may be falrly flghf or relatively open-
y ended. . .
o : :  B-1 Activity Centers R J
. B~2 Activity Sessigns. . : ‘ :

« . ‘ ‘ A ‘ ..

. o . . ‘ ' '

1. Grunau, H., Leith, S., and, Slertz, K. Northern Studies Teaching Experience
~and Curriculum Development Project Report, given at the Northern Studies
Symposium, University of Manitoba, October 19, 1974.
» . /2

. 2. Kalra, R.M. Science Taught with a Focus on Values. Journal of ‘American
*' Indian Education, Vol. 14, No. 2, Jan. 1975, pp. 21-25,
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C. The experimental approach - with the assistance of the teacher,

. . " the students experience fhe,gg:enfuf:c method - establ-ish the '
s - problem, identify the hypotheses, plan +he experiment, perform
_ the experiment, assess the data, and reporf on #he findings .
. . with respect to the hypofheses ' .
C- Group Problem Solving’ ‘ Lo

» \ -

- D. The irmformation-centered‘assignment ~ this strategy .can be a
follow-up to any of the other strategies. The ‘Student witi be
assigned to work independently and search out information about

i v a topic. |t may be a step in an Inqufry-Concept-Information '
- sequence. ) ) ] .

D- Individual Assignment

>

. &

_ These six sfrafeg|es had previously ‘been identified as those most fre-

- 4

.

quently used by teachers of native ch:ldren3: Each sfudent teacher lmpIEmenfed
/ . *

.
J .

a numbér_of the strategies at-various cognifive levels and collecfed data as to .
) the students' achievement and attitudes fohards,fhe,insfrucfiopaj strategy. The
., sample consisted of 400 children from twenty-five classrooms in eight nofthern

schools. 6rades: four to eleven were represented.
Each student teacher was supervised by a Faculty of Education staff

member. The sfaffﬂember's observation of the student teacher's use of strat- '
. / ,

eg:es comp lemented the study. The questions considered/by fhe study were:
..
. 1. Which of the idenflfled strategies did the sfudenf feachers flnd the .
greafesf'ﬂpporfunlfy fo use7

2. What were the students' attitudes as measured by the Attitude Toward’
Science Strategy Scale toward each of ;ﬁe selected teaching strat-
egies?

]

- B 3. What was the mean percelved success for each of the six feachlng
. strategles?
1\g
! ) What was the relaf;onshup between the students' afflfudes nd mean
KA .. perceived success for each of the six teaching sfrafegles7f

1 -

- - , . ! -
&
N " d - . ~

. 3. Gru?tau, H., Leith, S., and S{enfz,'K., op, cit. o

»
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-~ . . ,
+ 5. What was the frequency of use of each of fhe sfrafegxes for eachl
level of |nsfruc+10nal obJecfives’ . Pt . .
, 6. How did the perceived success compare with the cegnitive level of
the obJecflves relative to each Teaching strategy? -

7. How did the mean perceived success fg;ﬁfhe affecflve objectives,
"+ relate to each tedching s*l'ra‘l*egy7 " .

‘ -

ing the students' afflfudes towar'ds the feachlng STrafegles. The grade four o

six instrument used "sad-to-happy" faces on a leerf—fype.scaie, whereas the

grade severt to eleven instrument used descriptive terms which were paraliel te§

those on-fhe grade four to six scale. Both attitude scales of +his Attitude

Toward Science Strategy Scale were admlnasfered to’ all cthdren :n The sfudy as

a post test. Achievement was determined by teacher consfrucfed tests.

' . . , - -t
Al -

: Data and Interpretation ' . ‘ A

s - . . .
Quesfion one asked: which of fhe idenfffied feachiig sfrafegies did the

/
. student- feachers f:ﬁd the greafesf opporfun;fy to useé? Table 1 presenfs the

frequency and percentage of use for each of The six sfrafeg;es for elementary -,

and secondary feaching. We note +haf the most frequenfly used sfrajegy for boTh:

-

elementary and secondaf4 teachers was A-1 (Demonstration-Questioning).

! ' ' . .

-t

Two comparable attitude scales were developed by fhe authors for measur-

s . .
T .



,.' ' . Table 1 -
Use of the Teathing Sfr‘é'fegies

P Elementary : . Secondary ‘
Strotegy——  Frequency . . Percentage Frequeney— Percentage - .
- A-1 b 40 . 40 LT 124 . 52
A-2 .2 2 iz - s .
B-1 - 8 8 10 4 )
B2 T, 2. 21 ’ 0 1"7' _ :
¢ 14 L 14 _ 0 4 e
o) ' 6 16 C 4 17 -
N= o N=101 , H=237 |
£ f -

.

. g -
.

. -Question two aske&: what were the.students' atftitudes as measured by »

4 S .
. :

.\ _the Attitude Toward Science Strategy Scale for each of the six tracing strat- ,
egies? Table 2 presents the mean of each attitude for each of the six strat-
_egies. . - I . '
' - N
]
Table 2 Co -

Attitude Toward the Teaching Strategies ‘ '

. ) Elementary . . __Sﬁ_c_thiaLy. ' B
Strateqy .  Mean* Rank Order . Mesn* Redk Order ’
A1 3.8 4 3.8~ 5.
A2 4.0 oy " 4.0 1
B-1 .43 2( 3.3 4 SR
o2 L a5 R . 3.8 2
'co- © 4.5 o g ' 3.4 3 .7
D 3.8 -4 4.0 ro.
. . - :. ) . <

" , *Means from Aftitude Toward Science Strategy Scale range from 0 to 5.

. .
‘<
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[r . Queston three asked: what is the mean perceived success for each of

| the six sfrptfgies? Table 3 indicates the average perceived success. Strategy
) .C for elementary studenfs (Group Problem Solving) was perceived to be the most

successful. Individual Assignments (D) was the most success}ul strategy for

.

cessfyl teacher strategy was A-2 (Valueleiscussion).

\

. Table 3 : -

* ~ - . YA
i . Perceived Success of the Teaching Strategies
. . . Elementary : Secondary
Strategy . *Mean Perceived Shccess < *Mean ,Perceived Success
’ - [ . '\ "
T A7 ' 6.8 S - Y
A-2 ¢ 5.0 3.7 )
. .- B-1. . - ' 5.5 : 6.5
- ’ B-2 : 6.6- : 7.2 ~
c _ ST ‘ 6.6 ‘
D - 5.5 : 8.3 ¢
- .. - . . .-
- *Means from teacher-made tests or ‘gstimated success on @ scalé qf 0 to 10.
Queston four asked fdr\fhgrfélafionship between the students' attitudes
and the average percei&ed success. In order to agswer this question, a Pearson
g ’ »
‘e . * A . -
Product Moment correlation was applied to indicate the relationship between
- students' attitude and perceived Euccess. For elementary students r=0.22 and
’ . for secondary students r=-0.20. Both correlations are low, indicating little
& . L] » . : . . -
, relationship between *hese'ﬁaqigsé. Table 4 illygtrates the students' attitudes-
. . . ) S L B
/; . and corresponding perceived success for each feaching\éfrafegy.
. / » . -

e .

secondary sfudents. For beth elementary and secondary students the least suc- ’f‘*~——¢fﬂ
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‘ Table, 4

. LI ]
Students! Attitudes and Perceived Success

: -Elementary ‘ .Secondary -

Strateqy Aff}fude* Perceived Success*¥ Attitude* Perceived Success*g
A-1 3.8 0 - 6.8 . 3.2 N
A-2 4.0 5.0 ’ s.0- . Yz ,
"B a3 5.5 3.3 -
B-2 - 4.5 . 66 3.8 o 7.2 - P
c 4.5 B : ' 3.4. 6.6
D 3.8 5.5 4.0 . .8.3

v,

*Means .from Aftitude Yowdrd Science Strategy Scale range from 0 fo 5.

L . . . s P
*¥¥Means from teacher-made tests or estimated success on a scale of 0 to 10.

Question five agked for ‘the frequénéy of use of each s¥rategy for each

objective level fbr bqfh elementary and secondéri students. For Both elemenfarx

~

and “secomdary students ;frafegy C-1 (Knowledge [eve|) was most frequently statgd

—~ N .

See Tabld 5. The strategy moéf”fféquenfly appljéd for this level of objective

<

was A-1 ( mbnsfrafion-oue§+i0ning). Strategy D (Individual Assignment) was plso
’ : S W .

-

;:frequenfl used for this objective level for/secondaéy Students. . - y

.
T
. . .
> . '

i

-
™.




C-2  Comprehension Lo Bloom's Classification of
C-3 Application : : - Ob iectives
¢ C-4 Synthesis, analysis and evaluation J ) &

————, S .

Qpes#ion six sought to compare the mean perceived success to the cog-

nitive objective level. for each of the féaching strategies for both eiementary
” )

'aqfd ‘secondary students. Table 6 indi‘cates the mAe_an perceived success for 'eacﬁ

R Y

~of cognitive |evels. Because some teachers tended to concentrate on certain

4

——

strategies for parfiiular cognitive levels and because some teachers did not
) ‘e ’ « . ‘4

determine @ measure Jf -success for each objective this table only serves'as a

rough estimate of which strategies succeed best at particular cognitive levels.

: B o

- ; .
' 9 ’ '

Ld -
Ty

/s - / .‘
- - 8 - - _f‘
) Table 5 . . *
- } :"4 ° .
%requengy of Use of Instructienal ObJec¥ives .-
" and the Strategies-Used to Implement Them o ;f
-‘ S / Level ofwét;j‘evci;ivesuw ’ . .
. ' Cognitive . Affective” | -
Strategy ,E-1:C2 C-3 C-4 - Teaching Level
4. “ “ : ’ . l \ hd
A-1 T 16 2, 12 12 20, Elementary i
. 49 19 27 4 . 1 Secondary - 4 -
A-2 1 - - - R Elementary
2 -1 3 1. 1 Secondary .
B-1 2 > 17 a4 , 0 0 * Elémentary \
7 . = 4 - ©o- Secondary / -
B-2 , 3.1 3 0 6. Elementary
. , 13 5 14 2 -0 Secondary
T 7 5 147 7 '8 Elementary
2 4 3 - S Secondary ‘
D . 5 1 Y2 Elementary
30 3 - 8 - - Secondary
Total =~ 136 42 94 . 27 39 J
A —_— = - —
C-1 Knowledge _ I
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“The eIemenTary feachers fended to perk:ize greafer success when opetating at

ers pergelved greater success at cognnf:ve Ievel 3 wnfh sfrafegnes B-¢, C and

-~
elementary teachers frequenflb stated affective objectives, esp

D, and _cognitive level C-1_with sfrafegues A-}, B-2 and D. _Both grou ere -

least successful with strategy A-2 (Valués Discussion).
P A ] i

bd 3

Table 6 s
J ’ Perceived Success as Cognitive Level of the Objectives

T . for EecﬁgTeaching Strategy . !

Strategy Elem; _ Sac. . Elem. Sec. Elem. Sec. ¢*;,E]éhf Sec.
AL - 7.6 83 8.0 7.2 5.8 LT 3.3 3l
A2 5.0 0.4 . = 1.0 M,y,:/’:"”w 3.5 - 5.0
B-1 .65 8.7 - 4.0 ... 9.0 2.5 3.0 . -
B-2 ' 7.0 8.4 9.0 5.2 4.6 7.3 * 9.0 = 4.5
¢ 7.3 4.5 6.2 5.8 6.7 9.3 8.4 -.\ ,
D .. 38 8.4 | ° 7.0 7.0 7.6, 8.4 7.0 -7

- " ' \

Means from teacher-made tests or es+ima%ed success on a scale of 1 fo IO.
o ‘ b
‘ i

Quesflon seven asked how the mean percenved success of fﬁ? affe3+|ve \
objectives relates to ‘the teaching sfraTegy. From Table 7 it is apparent %haf \
fhe secondary teachers rarely stated affecflve obJecfuvee - only for the. A*J

(Demonsfrafuon-Quesflon|pg);sfrafegy and there with only moder; e success. \The x
Lcially for _\

strategy A-1 (see Table 5). They perceived themselves as beingjrelatively suc~

P

cessful, especially wifh,sfra+egy D (Individual Assignment).

10 , | - E
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AT Table 7~ = _ T ‘
'\\\Efrcelved Success with Affecf:ve Object ives )
. . for the Teéhing Sfra*l‘eg:es : , . y
. -—z'"fA-;‘iﬁeefl‘-I-ve~0b;'Lec-;;l‘ivesr— £
Strategy \WETemenfary' Seéondary, - ‘ [
A-1 ~7.3 5.0
N . ]
A-2 50 . -
_ B-1 - T -
_ 1 " B2 7.5 e
MEES . ,
é C ' ) 5.8 -
: D 9.0 ‘oo - ' b .
Means from teacher-made tests or estimated - .
success on a scale of 1 to 10.
Pl »
. s Y
Results and Conclus¥ons - - ’

o . . : SN
. Analysis of th® data for grades 4 to 6 indicated that the most frequently

7

used strategy (Demonstration-Questioning) was least liked by nafive children,

However, fhe student achievement as a resuhﬁ of this sfrafegy was reasonably.hlgh“)

-

The dafa één grades 7 to. 11 also indicated fhaf Demonsfrafion—ouesflonlng was

‘},rjﬁ"
most frequenfly used; this strategy was also least |iked by this group

Klso, the
student achievement for this sfrafegy was high. The mosf successful fegphiﬁg '
strategies used with the elementary children were the Group Problem Solving and
Activity Sessions, wﬁe;eas the most successful strategies for the secondary g?oup‘
were Individual Assignments and Demonsfrafioa-buesfioniqgf' The least successful
sfrafegy**of both the elementary and secondafy children was Values-Discussion.

»

The strategies which bring about the greatest achievement at lower cogni;

LY - R . /
.tive levels for elementary children were Demonstration~Questioning and Group

/




-1 - o . S
/y‘ \ ‘/N . N
Pgoblem Solving; for higheqﬁcognifiég Ieveisvfhe strategies were Activity

- iy

_Cefters, .Activity Sessions and Group Problem Solving. The strategies which
brought about the greatest achievements at lower cognifivé\levels for secondary

children yere,Acfikay Cehiens, Activity Sessions and Individual Assignments;- *

.for highér cognitive levels the best strategies were Group Problem Solving and

Individual Assignments. -Jhe most sucéessful strategy for the affective domain -

«
<

at the elementary level was the Individual Assignment.

The étudy failed to establish a significant relationship between students!
" - i * A . *
attitudes and perceived success. .
’ N l o g ’
From the study it ‘appears fh?f certain %frafegles,— Demonstration=-

-

i

Quesfioning;zﬁcfivify Sessions and Group Problem Solving - are suitable”for the
. - N

instruction 'of native children in elementary school. For secondary native chil—\
dren; Activity Centers and Sessions, Gréup Problenf Solving and IndividuthAssign-

. ‘ I3/ ) .
ments were successful strategies. - Therefore it seems reasonable to emphasize
N - ‘ ‘

L} .- -—
,

these strategies in our teacher fraining program. .
- . . s r~ -~ \)/
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