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_recent Jefinitions (e.9., Noe. 1978; Orpwood & Souque, 1984), It
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This paper will introduce a stpdy of -7th grade ‘11 fe science
instruction which was conducted during the current 1983-1984 schooi

year., After an {nitial description, the paper presents one set of e
/) ¢

results focusigg on the’ quantity and quaiity of teachers instruc- .

tiona1 time use, A companion paper (Mergendoiier and Packer. 1984)

focuses on student interest and 1ts reiationship to the academic o .
N . ' '

tasks assigned’in.class,

The guéding question of the study cap be stated as follows:

/

‘What combinations of student, teacher, curriculag, and task factors

characterize more effective 1ife science instruciion, where erfec-
“ S . ‘ &) \
tiveness {s defined as the acquisition of scientific 1iteracy? &

Here, sqientific 1iteracy refers to a set of goals shared by many J

science experts. Hhile there are & plethora of different interpre-

“tations of the term -scientiflc 11tenacy” (for a review, see' Roberts.
1983). and while much can be made of the distinctions among these

interpretations. there exists considerabie conceptual overlap among

is the pverlap.tnat guided our own definition o?.scientific 1teracy.
The framework of scientific 1iteracy used in this study 1s

summarized in Table 1, Stated in. terms‘of teacher behavior, the

franeuork nas five components, It includes not only the expTana-

tion of science content, but relating content to science as a

4

N N
and‘society/technoloQY. and positive gttitudes toward science..

' ) ' ~'\
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social historical process, science as\a reasoninb process. sciencL
This
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framawork s compelling for at least two reasons. First, any of the
ast four components can be used as 4 pers: nctive for integrati)g

the specifics ofzscienca content..furthermore. such a perspective
may bc a cognitive tool for students.' retention of knowledge.

Second. presenting science content from any of the four perspec-

‘ tives allows the teacher to explicit?y conmunicate how science facts

’

have reievancc.for the human enterprise; this. in turn, may. foster.

atudenta'_notivation'to learn,

" [Ingert Table 1 about here] s

. Desiin of the Studl- '

" The design of the study was comprehensive, involuing the

i

collection of in-depth. nuitivariata quaiitative and quantitative

data in 11 classes. The.varfables of interest fall into three
';roups' 1). ackground varfablas. which include'initial student and

teacher characteristics and the formal curricular natarials' \

2)’ c1assroon.qucess‘variabies. which inciuge.the instructional

a ’ »

behavior and perceptions of teachers andlgtudénts along'uith charac~ -

teristics of the acydemic tasks that are assigned; and 3) Outcome

varfables, which include a set- of cognitive and affective student

variables. 'Figure 1 ;ummarizes‘the variables in the three groups.

»

[Insert Figure 1 about here]

L . ‘

In developing instruments to measure the variauies in Figure

1, care was taken to design many of the instruments so that they

. . | ‘ .
would map onto the study's defined compgnents of scientific 1iteracy.
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‘ ' Table ) °,
Sétentific Literacy Framework Used in the Study - . ) e .. ”H
) h 'y ’ o ‘ l

1. EXPLAINING "CONTENT
L2

2. RELATING TO SCIENCE
AS A SOCIAL

~ HISTORICAL PROCESS

3.' RELATING' TO SCIENCE
AS A REASONING
+ . PROCESS

"4, RELATING.SCIENCE AND
* SOCIETY/TECHNOLOGY

5. POSITIVE ATTITUDES
' TOWARD SCIENCE

LY

Y,

scientific knowledge ¥s acquired, This would include -

There are several ways in which a teacher can attempt .
to communicate content--e.g., by short statements, by -
.writing things on the board, and even by & demohstration.
What 1s° important is, that regardless of the instructional
.method used, the teacher is trying to communicate facts
and concepts That are'VunHamen§g1 To the understanaing

‘,0' tlie EQMC. ST ' \

This takes place when a ‘teacher attempts to communicate
thé historical context of some scientific knowledge or-
process. This context can be portrayed {in-specific or
general terms.. In specific tetms, the teacher would
‘refer to particular individuals in history and their
contributions--e.g., Mendel's work in genetics, Salk's
development of the polio waccine, Fleming's discavery of
penici111n, Watson and Crick's determination of the struc-
ture of DNA, etc. In depera) terms, the teacher would
refer to scientists or other people, without mentioning
specific’ individuals. . : ¢

A teacher s relatind science content ‘to the. specific
reasoning process whien he/she attempts to communicate how -

talking about observing natural events, formulating and

testing hypotheses and theories, deductive and induttive

reasoning, concepts of randomness and probabi¥ity, and *\i
the tools and methods of measurement. This component also

includes references to the general point that scientific
knowledge: 1s not accumulated 1n an accidental or arbitrary

fashion, but instead 1s accumulated through a set of .

_agreed upon standards that have a-logigal foundation.

This refers to-a teacher communicating how specific areas
of scientific knowledge have implications for society or.
for technology. Often, there is a direct 1ink between a)
technological product (e.qg., a new fertilizer) and its
societal consequences (e.g., more productive farming).
The teacher who does this area well, goes beyond a

students to consider how specific sciepjtific knowledge
affects people, Furthermore, it oftpr will be most ideal
for a teacher to present at least two points of view

(e.g., the ‘'advantages and disadvantages of pesticides),

thus, madeling parts of @ decision-making process that
students can apply in their own 1ives as they consider '
their use of scienmce-based technologies. .

~ cursory mention of some connection :Eihreally encourages

Here, a teacher refers to the individual or collective af-
fective reactions people have towards science as a disci-
pline and speci¥ic science knowledge, concepts, and appli-
cations, .The teagher who does & good job of relating in

this area will ‘try to foster well-founded positive’ attitudes
and curiosity towlird science. The teacheér may also model his
or her own positive att1§2ge toward science as a discipTine.
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For exanéle. under the Outcome variab1et fortstudents.-outccmes ‘ y
. were selected to cover as many of the components of scientific 11t-
eracy as possible, While the first outcoﬁe. Life Sciencebkcﬁieve-

© pent, refers to an asspssment of students’ knowledge of . 11fe science: -

content, the remaining outcomes are linked to the other areas of
scientific 1{teracy. Figure 2 shows how three major sets of 1nstru-

ments-~the curricu1um content analysis. the c1ass observation records.

I

and the~ctudent pre- and.post-survcys of outcomes--represent the

[}

scientific 11teracy components. - \ ] o
; - S ' \ . “

. " [Insert Figure 2 about herel .  \

Method

. . . , .
t , v “a ) o &

Sample B ”mwugéfxw__wﬁwmwmmr
-« Eeven Yeachers and the ‘students from one of thefr 1{fe science

classes participatdﬁ tn the study. A1l the classes were 7th grade
and Fan for the entire school year. Seven of the teachers were | L
emp1oyed 1n the Sa1t Lake Gdt&'area. wh11e the remaining four were
employed in the San Francisco Bay area. Selection of teachers was -4 .
Abaseq on geographic .convenience and in some cases. on district ' h
- recommendatfions about schoo1s that had an interest in science. AN

« ' teachers volunteered ‘to participate. The smalier number of teachcrs

~fn Californfa was'attributable to the fact that a ful] year of 7th

grade 11fe science wac:hot as commcn there as it was in Utih .

Table 2 summarizes the background characteristics of partici-
pating teachers. The table {ndicates that four of the c1even
teachqu'uereﬁfcnc1c. Three of ‘the teachers had a mqpters degree,

/ Kl [
' , - t
/
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. . '_ and ell ‘but two teechars hed some specialization inajor qr minor)
C e e in tne field of science.\’The general.teeching experience of thes-
' _'senple r&nged videly from 1 to 24 yeers. vith an average of 13 3

yeers., Initinl rless sizes ranged fr0m 24,to 32 students, witn an. « |

. \unuof%ﬁ : ‘»m’. : '; ,“_
e [Insert Table 2 about here] .
’ e . . . . [ , . , ¢ ) .
b . . ‘
' Data Collegtion and Heesure Ny :
v Figure 3 sun’arizes the dete collection tineline for the

‘study. - As snoqn. besides the student pre- end post-tests. an

to clesses. the dete collection focused

';introductory interviev vith eech teecher pnd fenilierizetion visits A '.
| gn observing eech teacher

czlnstructing nis or. ber cless n tuo lifekscience topics. one in
late Rinter'end one n Sprin . Selection of the tvo topics for
eecn teecher ves besed on four criterie' 1) thet-the topics be part
u'of the teecher s normal plen° 2) ‘that. each topic lest et leest 5
deys' 3) that the two® topics represent a contrest either Th level \
. ‘of orgenizetion (nicro vs. necro) or obvious linkege to the different.

components of scientific literecv, and 4) that. commonal ity ecross

'y

teachers in the topics be ne;inized.

. o o
[Insert Figure 3 about herel
s , L N '

: JTeble‘3‘presﬁnts'e summary of the topic titles and their

' duretion for the eleven teechers. 'Tne table indicetes severel

teeching the first topic ranged from 5 to 12, vitn en everege of

SR S
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| A ' Characteristjcs. of Participating Teachers and Classes
' v/ e . ' o ‘ ' R
///// TCHR ©

SCHOOL - | TCHR ~ HIGHESY. DEGREE

;o . R D ’ L . .l“‘.

TOTAL  INITIAL ®

dents; School 5 has grades 7-8 with..492

‘4

*Note. -‘School characteristics are as follows: School 1 has grades 7-9-

with 1164 studénts;iSchool 2 has grades 7-9 with 602 students; School 3
has grades 7-9 with 1532 students; Schbol\a has grades 6-8 with 535 stu-

, ID . 1D¥. .GENDER DEGREE . - SPECIALIZATION YRS . CLASS
o | o . TCHNG ™ - SIZE -
1 . 1- | . F Bachelor's Biology _?5 32
1 2 1 P | Bachelor's Biology 14 29
- 3 0| 2o W | Master's | - Zoology | 24 29
4 2 F || Bachelor's | Physical Ed. | 7 32
| +? ol | (Botany Mipor)| R
& 3 . M Bachelor's | pr]ogy | 15. '.qp
v t_ B | . .\\ \ o ‘. . , . '_
6 3 N Bachelor's | Mathematics &| - 1 24
. [ ; : - Elem. Ed. . -
.. , . ‘ .
7 / 4 M - | Bachelor's | Science 1 150 |, 28
1# ”’.'! : L o \' 1 . .
| N | \.' - Science Minor) . -
i " . . \\ . N . . _
X\ ' 9 ' 4&@ L \Haiﬁer's Physical Ed, 3. 29
. .. B DT R (Sei, Minor ¢
oy w0 ¥ M | Bachelor's | Bfology | 10 29
1 | .7 | F | 8achelor's .| Soc. Science | 15 29

’

tudents; School 6 has grades 6-8
with 700 students; and School 7 has gracd:% 7-8 with 917~§fudents.
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8.2, For the sedond topic, the days ranged from 4 to 10, with an

average of '7.7.

M )

. [Insert Table 3 about here]

For each'selected topic, the same observer §1s1ted the c1ass

/7 every daﬂlthe teacher covered the topic so"that the development of'
0 o content and progression of tasks was captured For each set J‘
! observations of a topic, there nere several forms of data collection:

1

. 1) First, teachers conpleted a questionnaire beforehand about
‘ 4
/. their 1ntendeq approach and goals; after the topic was completed,
teachers ware-interviewed and askéd to give their own reflections on

possibie strengths and weaknesses of the topic sessfon.

2) Second, in addition to making an audiotape of each observa-

" tion visit, the observer completed three {tems on each day: a) a >
detailed narrative record of class‘events and the teacher.s verbatim
1nstruction. b) a summary of the activities and tasks/for the day;
and c) a higher-ipferance 1nstrunent for reco:ding actual tine use
and rating the teacher's 1nstrqct1ona1 approach with regard to the
components of scientific Titeracy and more generic teaching skills._ _
‘ 3) Third. an students in the class were adminfistered a survey
at the end of'one observation day and asked to indicate their
memory of and att1tudes,toward the instruction that took place that
day: furthermore, six students from each class were interviewed in
greater detail about the topic and their science class at the end
of’the topic session. S ‘ )

4) Fourth, all curriculum nater1a1s used during the topic

session were collected and analyzed. o j

Eight observars collected data for the study. Five of the
|/ »

ca

Cam

10
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- Topic Subject Mat

""""""

v Table 3

ter and Duration in Eleven Classes

' { ‘ .,
‘ SUBJECT MATTER OF | DAYS SPENT [ SUBJECT MATTER OF | DAYS SPENT
TEACHER *  FIRST TOPIC TEACHING |  SECOND TOPIC TEACHING
. _1ST TOPIC * 2ND TOPIC
-~ .
1 ' Genetfcs 10 Ecology 9
S N K -
2 o / Protists 8 Digestive 10
, // \_‘ . Systems
3 |/ Sponges and 3 Human 10
Coelenterates ! Systems
o . , .
4 Protists 9 | Human Organs 8
. ' . and Systems
£ ‘
5 ~ Protists 7 Gengpfts 7
6 {acteria'ahd 0 7 Birds and" 4
. Viruses | Mammals
7 Ecology ! 10 Genetics s 8-
l \
l L]
/8 Protists 5 ﬁumn Digestive 7
: : ¢+ System }
9 Cell Structure 10 Human Circulatory 6
and Function f System
10 Cell Division 12 Human Circulatory _9,,/ -
and Genetics & Skeletal Systems
! .
11 Ecology 5 , Bacteria and / 7
_ / Viruses
» . {
- l [
Py )
1 - ~
3 14 /
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~ ' observers ﬁLd‘PhZD.¥ in educetion and the remaining three were '

graduate students. Observers were recruited based on their skills

! e
‘N {n classroom observation and_knowledge of science. .
’ : P ' ' : v _ J
- * I .
~ . o * Inftfa) Results on Teacher Time Use | S
: i -\ ',‘ ‘ \, , ¢
This oepergiiil noy present some inftial results that come!
from the higher=¢nference form completed by observers on each day

of their class visits. Two 'ftems on thishigher-inference form are
of particular interest\ These two {tems appear in Figuwé 4, The ]
o first item, Item 1, asks observers to estimate the amount of time,
both elloceted and actual, devoted to each of nine.different possible /

_instructiona) Wodes. The first six modes (seatwork, recitation,

l

group discussion. demonstration. 1eboretory exercises. and surrogate

s

instruction) refer 33 ways of communicating appropriate academic

L - .subject matter. The remaining three modes (nonacademic instruction,
procedures, and other) enconoess the kinds of ectiv/ties and behav- .
fors thet are sonetines necessery but nonetheiess take ewey from

N

academic time. .In Iten 1, a distinction 1s mede between elioceted

inutes‘end actual minutes. "Allocated” minutes refers to the
tficial amount of tine aTlocated to the mode, uhile "actual”
minutes refers to the amount of time that 1s truly spent in the

mode, after any "slippage” (e.g., procedures, interruptions) {is .

taken 1nto account. ,
\ v’ - / ,
[Insert Figure 4 About Here] :

i ' ?

A r The second item of interest. lten‘i. :asks observers to esti- 4

mate the amount of the.teacher's ecidemic’ ﬁg;esentetion time that is

. .
Q . 12

\ | 15
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»
1. Estimate the percent of actu

s - Lo Allocated
' Mode Mnug_l_
s .
Seatwork , !
. Recitation Vi et
. Sroup Diuuuion —
Acadenic .
Demonstration ‘
Laboratory Exepeises X
Surrogate Instruction
Nonacadesic Instruction
Procedures
Other: Transitions, .
A Interruptions,
" Maste Time
(‘
. TOTAL (time between uﬂ{
¢ 4, Estimate the ceént of teacher academ

Science Emphasis

Explaining Content

( Relating to Science as
a Social Mistorical
Process

lolating to Science as
a Reasoning Process

lating Science
and Society/
Technology

Positive Attitudet \

' '?!‘"" Science
1

TOTA: RECITATION AND
DEMONSTRATION TIME

Figure 4,

¥

3

\

r
dmnstunoni devoled to the followin

Actua?
Mnutes

-
.

+

[}
s

Actual
3 of Time

100%

a1 (not allocated) time gevoted to the-following:

presentation time (recitation and

science emphases:
Linkage No '
Minutes % of Tiu_. to Content  Linkage
!
{
L] L] \ —
| 100% \/

)

13

Two items on time use.

16

BEST
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devoted to five major components of scientific 1{teracy: 1) explain-
169 content; 2) relating to science as a soc1a1 historical process;
l ¢ '
3) relating to science as a reasoning process; 4) rolating to

science and- socicty/technology:b:?d 5) positi:F,attitudes toward

sciencc:““ﬂere. ‘academic presentation time refers o the sum of the

Actual recitatiﬂn and Jemonstration timc given in-the Hrst 1tem.
o e

Item & focuses on the use of the scientific 1iteracy components in
c\fs very speciffé context because the study as primarily interested . A
in ‘how ‘the tclcher makes use of scientific literacy when he or she - ~
1s communicating with the 32515_ e class (as defined, here, recitation |

and denonstration-nccessarily 1nvolve,}he entire class). It should be

noted that observers were instructed to code only very explicit in- 4

stances of teacher use of the last four components. Here the logic

, was that ip order for the references to scientific literacy pcriiec- c%

tives to be salient to students, they at least would have to be
$

\

" calient to observers,
The collation of data:for the,cecodd topic 1s currently under-
way; thuc. only the findings on time use?collectcd during the obser-
v(tion of the first topic are reported here. [A final report on, “
the entire study will"be available on December 1, 1984.] As indicated,
these daci were Compqced on ;acﬁ.day of observation during the -
fir;t topic. Here, for each teacher, avernéec across the numberfof
observation days u111 be reported. | . ! t
Table 4 prosonts the avorage pcrconts of class time across the
_nine modec for each teacher. The top number in-each box {s the
average, while the number(s) in parentheseg/rcpresent the highest

and lowest percentages 1c”:::/rangp for éach teacher. The total

14
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average across all teachers {is pre;dnted in the c;1uud furthe;t to
the right. Looking it the tota) average, it is striking that reci-
tation was the wost predominant mode, -outdistancing 1ts runner up--
seatwork--by over 10 percent. ‘Thus, 1t appears that 11fe science ‘
| teachers in th1§ si;ple were spending on average eydr one-quarter of
the available class time (312) reciting academic 1nf§rmuiion to the.
whole c1a;s. Looking, ay individual teacher :::?nges for recitation, .
- _ there s some varfation, While recitation was the predominant mode
- for 8 of’the 11 toachers. one teacher (2) made virtua11y no use of

recitation. Two other teachers (3 and 5) used recitation to :ome ‘

\txtent. but allocated even nqqg‘tine to seqtuork .7~T;I
N A [Insert "Tib'le 4 about here]

N

The second most prodoninate node. as 1nd1catad by the total
R averjgi!‘rls seatuork ‘Lere. students spent an average of 20.4 per-
| | Jcent of their class tine doing assigned seatwork. Variation across.
c]asses is great, however. One teacher (9) apparently g;vc no
seatwo;k: while two others (7 & 10) made minimal use bf,;his node.
| Tﬁé rennining tcachcrsuﬁenora11y'uscd seatwork to a moderate extent,
cxcepting one tolchcr (2). who. used 1t over 53 percent of the time.

Looking at the other lcadoaic nodes. ‘aboratory cxercisos was

the third most common mcde. - Here, the overall average was 13.4
percent. Translated into daily terms, this means that students spent
approiinqtply 1 out of every 7 days doing a lab, Again;.thcrd is
some noteworthy variation among t-ashors. Teachers 3 and 11 had
no lab during the first topic, and Teacher 6 had one short lab. .
The remaining academic modes--group discussion, dononstraiion. and -

h surrogate instruction--occurred relatively infrequently or not at al,

A
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< Table 4, Average Percent of Class Time Use During Observations of Topic 1

..‘ , - N '\" .
TEACHER:‘\ 1 2 3 4 5 \v6+ 7 8 . 9 10 1 TOTAL .
o Y Nel0*  N=8 .\u-r N=9  Ns7, " N=7 - N=s10  N=5  N=10 N=11  N=4  AVERAGE
26.3 (lsa.6 | 387 {15.8 | 22,1 ['16.5 | 2.5 | 20.2° 5.6 | 29.5' |
. (4-68) |(44-58)](2470 {(12-62)](15.5- |(11- | (7-9) |(16-42) ~ |(a-16) {(17-63)| 20.4
Seatwork N | 47) 44.4)% . + o
| 2.9 " 2.3 | 1.2 | 2.4 12¢1 |'37.9 | 38.4 | 40.0 | 44,5 | 49.3 | 40,5 |
Ly (3-77) | (18) |(2-66) |(4-85) |(7-31) |(11-78)](9-82) |(13-68)|(7-88) |(16-78)|(8-69) | 30.8
Recitation L L : . ) - .,
] omeRr : . ' ;
. i ' ) . , \\\ I . ‘ . o-o
( Group Discussion ) R 1 o ‘ . 1
I | ¥ 1.0 0.3 | 23 [11.9 | 0.4 o
o o e ] () | (2) | (16) |[(5-89) |N\.(2) | . 5 | b4
o " Demonstration * N i v , L
- 11,9 [*18.8 | 23,1 | 15,0 | 4.8.| 18.8 | 17: 21,0 | 15,8 |1, M
Laboratory 1(11-52) | (18-24) * 1(24-66) (41-58) (33.3) | (16-56) (9-51 (18-58) (51-67) * 13.4
Exercises ' W’ ,» - — I
‘ 5.5 1/9.9 | . 71| ¢4 | 6.0 [ 7.3 | | 33 | 20 [1.0 |
Surrogate .  |(8-27) (8-12) (20-24)| (31) |(20-22)}(10-32) (33) | (22) .| (44) 5.1 | -.
Instruction . . P ‘ I
| 15  25°( a0 | 22 | 3.1 | 3.1 | 11| s.2 | 25 | 2.4 | 43
Nonacademic (4-11) (20) (12-16)| (20) | (22) (22) (11) . (2-22) (25) |(4-22) | (17) 2.9

Instruction j | # +.__.+._ |
| " 7.3

7.4 .| 3.8 [\ 8,9 (148 {111 | 85 | 5.8 | 108|126 | 1.9 :
(4-47) |(2-10) a-20) |(5-30) [(4-24) |(2-22) |(2-13) |(4-27) |(2-26) |(2-31) [(4-15) | 10.3

Procedures

Transitions, ‘12,0 9.25 ?2.5 6.7 31.9 20,9 13.6 5.4 16.1 13.7 7.5
Interruptions, (2-28) |(4-20) (12-;62) (2-10) (7-69) |(6-40) |(7=22) | (4=7) |(9-23) [(19-20)]|(4~10):| 15.4
Waste Time A ;
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(0. 0, 1.4, and 6.4 percent. respectively). of these. surfogate {n-
struction ue/ used with some regu1en1ty by nost.teechers. Narrative

 detall 1nd1cetes ‘the form of surrogete 1nstruction ‘usually ues filns.

videotapes. or filnstrips. The denonstretion node was used by only
a sml group ot teechers. and. ﬁhen 1t was used, the time epperentﬂy
was brief. !t is noteuorthy t‘et the twoﬂteechers\gﬁo did not use :

A

1ebs also did not use denonstretion. FineIly. there uere no 1nstences

where teechers used group. discussion. Hhile ‘teachers did use question--

end-enswer sessions freq l‘ntly (this was Soded under recitation), -they
epperently d1d not teke/z:is 1dep further to the extent of 1ett1ng '
their students have cdnsidereble input fnto the dfscussion 1deas end
selection of pertic/éents (the distJnguishing feature of our defini-
tion of discussionb. N L S |

Turning to/tne last three nodes. nonecedenic fnstruction was

the Teast prezzyinent. The presence of this node.nt e11 was 1erge1y

stu‘rnt suyVey was coded under this cetegory. On the otner hand.
the proeedures and "other" nodes had substent1e1 overatl percenteges
(10.3 end 15.4, respectively). In fact, tne "other” mode 1s the
tnird most predoninent when all, nine modes are considered. While
some unproductive “other” time 1s inevitable 1n every class, the |

teechers with average percentages exceeding 20.(Teachers 3, 5. & 6)

'ney have had serious difficulties with classroom nenegenent or al=-

Towed a ot of 'free time" 'to occur. Because the procedure mode
e.

eNCOMPaSSes teecners' directions to students ebout~ess1gnnents end .
use of neteriels. al1 teachers had some time inathis mode. eletive,

to other modes, the variation eéross teachers 1s not that great,

o

Lo
\
3
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the fact that edninistretion tine for this study s :
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rending fron 3.8 percent for Teacher 2 to.li.d'percent fdrf' _ ‘. | '. "’ .xi'[
Teacher 1' ! S o o N '/
In sum, it appears that for this—senple of 1ife science classes, _.' ‘Vr“ﬁ
:wechers cerried out scsdenic instruction Jargely through means of '."‘:'. ;/.
:'recitation. seetuork -and laboratory exercises--in‘thet order--folloved ‘ B
by a feirly consistent use of audiovisual neteriels (surrogate f f} .f /'
tsinstruction). These data can be compared to those ‘from the Goodled. . / :
, et, el. “Study of Scnooling o As reported in Sinotnik (1983). science
at the junfor high 1eve1 involved 23,6% recitation. 20.1! seatwork, - 5 N
18, 6% 1ab, and 8% eudiovisusl These figures jre renerksbly‘close o i';fl.
to those presented here, falling within three»percentege points, { T
‘except in the cese of recitetion. which received about seven percent
more time 1n this~study. Lgoking at Sirotnik's-tine use data’ across o Z
a1l subject areas at the Jpnipr high 1evei. 1t 1s the presence of | |
1eboretory (or what 1s referred'to as -"psychomotor/physical practice

B/
or perfornence') that distinguishes science fron the other basic ) .//

subjects of English, nethenetics. and socfal studies. . . - -
Table 5 presents the results for the percent of.scedenic pre- . 7:

sentatfon tine that teechers devoted to the five conponents of sci- p

_entific 1iterecy. For convenience. th&“first component 1s referred :% \

. to as the "explaining® conpqpent while the other four coeponents are :/ )

termed "relating” conponents. The top number in each box 1s the per- A/

cent, while the botton aumber {n perentheses {ndicates the actual d

number of ninutes used, (The actual ninutes vary widely across /

teachers not only because teechers devoted different proportions of: /

time. to acadenic presentetion. but also because the number of dsye

~ per topic renged fron 5 to 12,) What :{s {mmedfately salient nere ',

is the Tow incidence of percent time in components of sciontific.
" Lo -




'. total of 14 percent. .
L a . ' ” !

Q

iiterecy other than expiein‘ng cortent. There were three teachers

| (2, 5, and 8) who devoted 100% of their academic presentation time .
"to explaining content oni} Thrfe ‘other ‘teachers (3, 6, end 7) had
‘;fno more than'1 percent of thelr pcedenic presentetion time devoted '
. to any of the releting conponents. Four other teachers (e, 9, 10,

. and 11) hed reletively small pefcenteges for reieting conponents -

renging fron 3t 6 0n1y one. teecher. Teacher 1 had a reietiveiy

, subetentie1 percentege of tiueldevoted to the. reieting components--e ~.

¥
|

[!nsert Table '5 ebout nere]

. nt this point, it is vorth‘peusing to_consider Just what
Teacher 1 was doing so diffbrentiy from other teecners: The=nerf'
rative records for this teecher‘indicete that she began her io-dey-
unit on the topic of 'Genetics bv talking ebout peopie s #dees
of sponteneous generetion prior to the 1800's end Louis Pesteur ;
experinents ‘that discredited these ‘{deas. 1In the course of this

nistoricei overview. the teacher eiso made expiicit reference to

- scientific experinents end their properties. including nvpothesis :

formation. In’ short. eost of the time devoted to relating coﬁr

ponents was eccueoleted during this one presentatfon on-theAfirst-

“topic day and coded under relating to science as ‘a sonfal histordcal

process and rei::ing to science as a reeeoning orocess. " There were

tive othdr days during the topic where this teacher made brief use

" of some rele}dng coeponente. The most notable of these was Day 5,

when the/;eecher epent three ndnutee eeking students to hypothesize

~ how pienerie regenerete. and tnis was coded under reieting to . °

19
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. TEACHER: 1 2, 3 A 5 6 8 9 'i0 11 - TOTAL.
: . N=10* N8 i N« ' N=9 '~ N=7 = N=7 N=5 N=10 N=11 N=4  AVERAGE
‘Exp'laining 86 | 100 | 99 95. | ‘100 |. 99 100 9% 98, | 95 kX
Content . (112) (9) '](59.8) | (127) | (39) " (110) (90) | (146) |(245.8)(74.5) | 96.8 | .
LOOALT T o " ' '
Sclence as a SR B CU T S N i 2 1 ;
. Socta) mworigal (8.5) |- - £0.,5). ] (2) - A3, 8) (.5) |. 1.1
~ Process - . S A : , :
ela M o ] ' . .’ ' . ’ ’ "y
Scfence as’ a 1:5 1 7. L - «1- | 4 | I
._.:..,_A..Rmoninq (7.0) ' (5)-1 - | (8) | (32 | 1.4
" Process. _L s \_. L
Almating to. v B 1 1 .
Science and - ¢ (1) - . (2) 0.2
. Soclety/Tech : : ‘ -
| Posftive . . 2 e .5 .
| Attitudes Towards| (2.5) | - (8) 0.6 |
' Science. s R —
*Note: The given N's are the number of days for which data were collected, w"{ ‘-' " ]
4 a \//N [




. | \_ ; sciencetls)e reesoning process. .. There‘were four days during the
| topic when the tekcher did nothing in erees other then expieining
content, Aiso. it shouid be noted that this teacher neyer did eny
| reieting of science to society and techno\og< What™ts: inportent
» ' _ebout this exenpie is that the kind ‘of reietfng this teecher did ”!
\ sounds 0 unreucrkeble-- end yet this teecher wes quite etypicsl_in, .
.o " this ssnpie. lt.aiso shouid be noted thet Just beceuse this tedcher
: ' '\\sf\ipent a reietiveiym\erge enount of time going beyond content. this
L | ;.‘gives "o~ indicetion ‘ot the,ggg__gg,of her reieting to other erees i f”
. of scientific iitqrecy. The queiity of tine use, for scientific |
g 1iterecy is en\independent issue being considered in this study..'
‘ Teacher 1. in fect. wss qenereaiy reted bL the observer as doing e
| nodereteiy effective -qneeninga‘everege --Job of using the scien-
| tific 1teracy components. e | ‘ ;' :
. While al1 the dets from this study erd stiii not unnerized. -
nftial results from the first topic observetions on teechers use
* of the components of scientific-iiterscy present‘e b]eak picture.a‘ :

. 1f our sample s at all representetire-eor even'it it'represents'

. teechers that tend towerd being better than everage (which 18 1ike1y
with a senpie of volunteers)--it eppeers thet.seventh grade 1ife

| science teechers rereiy ‘or never. go beyond expieining content by

|
.

‘ trying to relate the. content to neeningfui “concepts=-or 1f they do. R
. they may not do it especieiiy ue)i Expihnetions_for this state of “'-
affairs can only be speculative now. _One possibiiity is thet 3
teeche\s ney be aware of the reieting.conponents of"‘cientific
 teracy but feei they are unebie to find the tine to uge them,
There is some evidence for this in the case studies reported by
Oison end Russel (1983), where teachers cited tine'pressure as

i " | . v - | 21“‘_\ . 26 BN T | ‘
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a nsjor factor in provcnting thsm fron sddrsssing the relationship
botussn science snd society.  Of course, one retort to this is t;e
position that the amount of time ‘spent addressing the relsting
conponsnts of sclentific 11teracy need notibe very great nor need
sii the components be addressed--increments of one minute on one .

component would appear to be important given these data. Also, 1t

seems thit the amount of nonagidsqicitine (procedural or "other")

being spent by most teachers (see Table 4) could be trimmed to permit

more time for sddressing scientific 1iteracy.'

Another possiole cxpisnstion for the biesk results s that
many tsschers my simply 3pt have a frsmework of scientific 14teracy
in their minds that spproxinates thst held by the scientific cogmu-
nity at large. Indirect evidence on this possibility comes from
igtsrvisus with 40 science teachers at the high school 1evel (Guth-
rie, Leventhal, Nergsndoiior. & Ksuchsk. '1984). These data indficate

v¢tbst only a small psrcsntsge of teachers utre unable to articulate
a definition of scientific 1{teracy given pronpting. The remaining
'tsschers articulated some reasonable deéfinition efther with or with-
out prompting. This nsjority of teachers also cited time pressure

- "to cover spacified content as the reason they did nct actually use

the notions of scientific 1{teracy in their classrooms. A study by
‘Mallette (1980) siso s spplicable, Here, findings suggest that
while teachers perceived a multidimensional definition of scientific
11 teracy, thsy did not value the non-knowledge coaponents of this
definition as greatly as science sducstois. Thcsc works suggest,
“then, that there 1s an mplementation chasm: nost teachers seem

aware of scientific 1iteracy but for some reason do not insert 1t

22 27
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4nto their dqﬁiy presantations, More\research {s needed to'understand
L Y '
the nature/y? this faflure, for "time pressure” alone does not seem

to be » syfficient reason,

,// o Conclusion
/I ‘ - ’ . '
‘The inftial results of this study indicate that the participating
114:/sc1ence toachers generally used a typical pattern of acldemic
/:;dos of 1nstruction. relying. htavily on recitation. seatwork, and
Taboratory exercises. When teachers presented academtc information
to the entire class, largely through recitation, they rarely, {f
'vever. made explicit reference to the historical, reasoning, social,

the subject matter. Given this pre-

.. or attitudinal implications
Tude, sevorgl questions seem of paxticular 1nierest for the'final
analyses. First, there 1s the question of whether thé_obﬁirvatjbn
data from the so;ondutopic'will,yielj p«.terns3gpprox1nntdng those
from the first, ,Socond; 1t will be 1ntnrost1ng.to de;erﬁjne.whetheﬁ
or not students’ currigﬁ‘Lm use and actual work assignments also
reflect a lack of emphasis on the relating components of scientific
11t&racy. Third, given a very low 1nc1d9n€e of using relating -
components, 1t will be interasting to see whether even a minimal

use of these conponents~pcco:3ts for any differences in student
outcomes among teachers. ¥hatever the answers, we feel the final
results of this study will provide 1npo;¥ant guidance for improving
the current state of 1ife science fnstruction at the intermediate

Tevel.
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