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.”aevaldation of an- interdiscipllnary, process cur- .?

A -

iﬂum for real problem solying requ1red a tool for .

vt 'differentiating that program 'S application from the

'ii?} ' _ ,~actual tﬁeatments taken by students rece1ving more -" \\L
. , traditgonalwalternatives to the experimental _program. . |
Treatments could not be controlled or assigned at ran- -
- dom, and these restrictions underscored the need to :p B s

’ distinguish between programs in natural settings at
R the level of student learning act1vities An. observa- | : ok
| tion instrument was develop d which enabled reliable, o
- : practicallgepresentation of ‘the students' beha\iors in
.both groups. Its ease of application and analysis of
':iresults were illustrated with data contrasting student

:_ behaviqrs in the experimental and comparisOn groups

“for two’ years of data collection The” Tesults alsg :f”“*f*“*,"r'*

w-e:rrjﬂ“"*"reflected_—hanges’in—application of the experiméntal

e » . 3

o - program over two years. L - o coren
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"', ' ANALYSIS OF STUDEIBT‘ BEHAVIORS IN TRADITIONAL
:;,"’ B - ,i -___‘.4_ - _AND NEN.-TRA \IIIONAL PROGRAMS B IR

.

settings has received cpnsiderable a?tention as a promising techn1que for

/ ..

data collection in. educational resear h In a single reference simon _:"

/ /

/and Boyer have compiled the most compr hensive collection of observation
. 1nstruments 1n their l7-volume antholgz

i.Mirrors for BehaV1or (1967," -

l970a, l970b), with documentat&onvon 92 observation systems, 73 of wh1ch

e,
:*- were designed for classroonyobservation A computer search of the Educa-

tional Resources Information Center (ERI‘) files suggests that the number

v.‘ of existing 1nstruments for systematic tb ervation of classroom instruc- N
| tion may well be. placed in the hundreds. _
i fri,-v, | Confronting the chaos which has de e oped Rosenshine and Furst ;;fi‘f

2 t e maze of 1nstrumentation

4.
and research in their incisive critique ‘of t.e state of the art.. W1th SO

(1973) offered a very seasoned perspective

.

Q‘

many existing systems wh1ch are underdevelopeﬁ; underused and under- B

researched Herbert and Attridge (1975) even u ged a halt to the creation '

»~w-~ot new ig‘truments without good reasons to Justif their development
' Their guide for developers and users of observation systems stands out in. _
the literature for its attention to the issue of practicality in the im- '
plementation of a system and the dissemination of 1ts results Yet a- |

_ system which is diff1cult to apply is not likely to yield valid measures,

and one which requires extensive observer training o costly recording

equipment is not likely to be used at all Even under favorable circum— .
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- stances “for adoption, system‘whos" ‘ cumbersomé'to assemble--an-.f'

L

alyze;-interpret and dlsseminate,

yond the descr1pt1ve element in their sea D endorsed by RGSE”Shlneé’.

and Furst (1973 p 127) for improV1ng edu ti‘ al praCtlce.tlg_ ' ff

The purpose of this article 1s to ; ustrate an observa 1on sys-

L]
L
-/ ','

'f tem (a) whose functlons apparently could

served by'prior extant .

Y -

ta can be analyzed and 1nterpreted readlly by educatlonal practltioners

. wiht special tra1n1ng or equ1pment and (d)zwhose results enable po- -
o ;; i 51ghtful comparisons for teacher tra1n1ng or program eyalua-
S . 3 R . _

“tion. T NAC :
- 3 P ;The‘Instrument'
. Context for Oevel pment Q;"' I :' e a R 2

-

' The new_/bservatlon rnstrument was developed as a means for com-
par1ng the actual instructlonal treatments received,by a national sample
_of ewperlmental classes uslng an experiential 1nterdlsc1plinary curr1tu- 4
" lum'in science and mathematlcs for real problem solv1ng, and "control"

“classes who were pursu1ng the1r regular 1nstructlon in sc1enceland mathe-
mat1cs. Entitles a "System To Understand the Oynamics Qf Educatlon 1n

: Non-Traditional Settings," the name of the 1nstrument was f1tted to the .

to be used’ regularly be-j-g-

systems, (b& whlch is relat1vely easy and ine‘penslve to apply, (c) whose'r‘

: acronym STUOENTS to emphaslze that the focus of the observation schedule ,‘

-is what the students do, not what the teacher dees. . In this regard,
. Charters and Jones offered an 1mportant caveat to educatlonal evaluators
'. who fail to certify that treatments applied in experimental and control

situations differed at the level -of student. learnlng activities. L
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e e The manifest purpose of~the teacher S role performance
T 1',2 is-‘té produce learning in students, but this cannot .
ce® TS .'happen directly.: The-best the teacher can do is to °
B . - induce statements to engage in activities deemed in-
. n-['strumental to the covert psychological processes he
- .t~ " hopes to*affect It is the student's own activities
s .- -and experiences that are most. immediately related to Y
< learnipg outcomes...and it is of.no -small importance o
- for program evaluators to measure the school's educa-
T, ~_f ”'tional program as experienced and enacted by students o .
N o f (Charters and- Jones, 1972, pp. 6-7) . p
N o .
. Determining the essence of these d1fferences between the exper1mental

: treatment and the comparison programs was a special. concern for the evalu-"
ation of Unif1ed Science and Mathematics fpr Elemantary Schools (USMES) |
because of the student-centered nature of the USMES curr1culum

The.USMES proJect was formed in response to the redommendations
. of the 1967 Cambridge Conference on the Correlation of Science and Mathe-
’ matics in the Schools. Funded by grants from the National Sc1ence Founda--
- tion and coordinated by a staff at. the Education Development Center in
; Newton, Massachusetts, the USMES proJect has purported to. develop ‘the com- : 'c/
' petencies of elementary shcool students for real complex problem solving

The goal of the; USMES project has been the development and trial implemen-

tation of approximately 30 interdisciplinary units engaging ‘the students e

in long-range investigations of ‘real and practical problems taken from , (
their school or community environments By responding to these problems,
called "challenges," the students are supposed to- develop their problem-
solving abilities and to do 'so. in a manner that gives them an experiential ‘

: understanding (learning-by-doing) of the problem-solving process, as well \f
as the/acquisition of basic skills and concepts, particularly in the areas.

S of science and mathematics Acting only as a coordinator and collabora-




Analysls of .

tor, the teacher is supposed to adopt a'nonétraditional,_more indirect'u }
“style of teach1ng. Another-emphasis of the program is thatfprogress to-.
ward a solutlon to a problem should requ1re the comb1ned efforts of a '

"group of“students not Just an 1nd1v1dual student worklng alonet Whrle

~ some work;may be done 1nd1v1dually, the USMES approach prov1des for a. d1— -

v1slon of labor and an exchange of 1deas-—a total ‘group effoat whlch .

~ should enhance students' soc1allzatlon and cooperat1ve sp1r1t.

<, Unllke more structured curricula. wh1ch m1ght prescr1be relat1vely '

¢

uniform student and/or teacher activ1t1es through texts workbooks teach-

er gu1des, programmed 1nstructlon, etc. ) USMES 1s purported to be "an 1m- ;

B portant new style of educatlon," (Educatlon Development Center May 1974
. l) While a series of challenge un1ts and tang1ble resource mater1als.
have been developed for USMES, thrs program according to 1ts developers,

' is more accurately portrayed as a phllosophy of educatlon than as'a col-

lectlon of mater1als . Each USMES challenge should evolve from the ch11d¥ .

- -
L

ren's 1dent1f1catlon of,. and actlon onb ‘a problem which- is real and 1mporéy'

o

tant to them And so, by des1gn the USMES approach could result in ‘as

) many different treatment groups ‘as there are classes uslng USMES. Fur--
thermore, the evaluatioo team could assume that classes 1n the "control"
_ group were homogeneous only with respect to the1r ‘non-tse of;USMES.

Slnce treatments and dosages could not be assigned or mahlpulated
by the evaluator At was not enough to apply a pre/post control group de-
sign to assess differences in students' cogn1t1ve and affect1ve develop-
ment Tentat1ve explanatlons for any observed d1fferences in student perféfc

formance need to be stddled as well

£
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‘pe\ftlons exprgssed by Dewey, Bruner §agne a others’ When
was developed and‘even at thls wr1t1ng, the MES developers ha not ar-

t1culateg\a theoretlcal p051tlon on’ educat1ng students for problem solv1ng_'

. (Shann, 1976). However " most conslstently ev1dent in the USMES develop-

i PR

-ers' wr1tten»§tatements about the USMES approach were references wh1ch
called to m1nd John Dewey’s "flve logically dlstlnct steps" of the-problem
'solv1ng pracess, hls philosophy of exper1menta11sm, and Bruner s (1960)

‘ conceptlonslof dlscovery and enqulry. These sources prov1ded a start1ng
point for the development of STUDEN%S categor1es. The form underwent suc-

fig;sslve rev1slons and pllot test1ng over a perlod of three years 1n both

%

"USMES and non-USMES classes.(”
- To the best of ‘the: evaluator s knowledge no oﬁher obseryatlon B

instrument could satlsfy the conslderatipns served by STUDENTS, it could

be used easlly and 1nexpenslvely by tra1ned observers to monitor students' -

verbal behav1ors and non-verbal activities in E~g; trad1tlonal and non- :

ot

tradltlonal student—centered classes at the elementary level. Desp1te the;

. 7 1ntended use of the 1nstrument in probI’m solving curr1cula and inmdre T T

I

tradltlonal sc1ence and mathemat1cs programs at the elementary level ]
STUDENTS haé also been used effectlvely to contrast student 1earn1ng act1-'

'r_V1t1es dur1ng Engllsh 1nstructlon in publlc glternatlve high~schools ver-
. sus tradltlonal comprehenslve h1gh schools in: Massachusetts (McNeil |

: ™\
jl977) However researchers who WISh to invest1gate teacher behavioh

--more d1rectly and/or to study sltuatlons in which verbal behav1or is ext )

) pected to predomlnate should find other observatlon 1nstrumeny§/more sen-
. @, . ‘ . L -

-s1t1ve to their ‘purposes.’ .. _ S j _
Ciwe T - S— —- -~-~~-+—-A' ik T . ' ¢

+
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Several kinds gfldata were collected in an effort to/dlﬁﬁerentl-
t=¥=~ate the nature and 1ntenslty of treatments app11ed in- the exper1menta1 and o
4, control gfoups (see Shann, 1975) W1dely var1ed patterns of USMES use

were reported by USMES teachers Furthermore, the dlstrlbutlon of. average
',tlmiz reportedly spent’ on non-USMES school subJects and act1v1t1es for

USME classes when they d1d not pursue USMES were ver; slmllar to the dis- '+
tr1butlon of average t1mes reported for control classes and for both o
'groups the measures of var1ance in these t1mes were very large Similar-
'ly, both* USMES and control groups represented tremendously var1ab1e pat-
”terns in the k1nds of non-USMES currlculum materlals and programs they »

: 4'used ' Indeed there was as much var1abllr§y within groups as there was
.between treatments, except for the fact. that control classes had not used
,USMES Only the STUDENTS observatlon instrument was sen51t1ve enough tp 4
abstract clearly distlngulshable d1fferences in the k1nds of act1V1t1es
pursued by.USMES students working on USME;{challenges wersus control stu- .
dents‘purSuing'their regular sclence/mathematics instruction. ) '

Ident1fy1ng Characteristics:

-»

5~-~~-~—~ﬂsf1ts~t1tle~suggestse_STUBENTS wgs- de51gned~to monltor—the -

. 1earn1ng act1v1t1es of students 1n a non-tradltlonal edocatlonal program
- Yet to enable comparlsons between treatment groups for the USMES evalua-
“tion, the 1nstrument had to afford opportun1t1Es to’ tally ev1dence of
teacher d1rect1veness and to represent what students were doing in sup-
“hposedly mome tradltlonal alternatlye programs _ . |
Both theoret1cal and pigctlcal con51deratlons gurded the selec-

tion of categories of behav1ors to include in ‘the 1nstrument ThquSMES
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' The f1nal ver51on of the STUDENTS form 1ncludes 29 categor1es of h
‘»ibéhavrors grouped in f ur areas: (a) nonverbal, phy51cal act1v1t1es of the ' }‘

.child; eb) verbai 1nt actlons of the Chlld—-Wlth other chlldren w1th the
4 7
teacher and wlth the class as a whole, (c) more pas51ve look/llsten be-

R~

hav1ors of the Chlld and (d) other behaV1ors, such as ma1ntenance wa1t-j '
ing, and foollng arounda In‘Tablell the 29 behav1ors are listed as they
' .appear on the form used for data collectlon and 1n Table 2, the behavidr-.

‘al categor1es are descr1bed with examples prov1ded.

i
i 4 .
i .

g ,.}

RO Insert,TabIEs 1 and 2 about here
. . : .

'Use of STUDENHS

{ -

ObserLers must be tra1ned in the proper use of th1s observatlon

~

41nstrument _—ron entering the, classroom for the 1nstructlonal perlod of

! 1nterest the~:bserver conducts seven kounds of observatlon; Durlng each

round, the obsﬁrver is to look at each Chlld as if tak1ng a snapshot then
.o |.
4 vplace a tallyl‘or each child in the behav1or category on the form wh1ch -
Ve

best descr1be"what that Chlld was Just dolng , Thus, the number of tal-k\Pl F; K
ac

-lles on each round should equal the number of students in the class E

- round of obserbatlons could take anyWhere from a few seconds, if all® the
. ‘children are engaged in the same act1v1ty, toa: maxlmum of f1ve m1nutes .
owever to attaln more unlform t1me sampllngs across classes and occa-

‘ slons of observatlon, the t1me perlod between the start. of each round is T

’

. set at.five minutes I . L _ P .

v Persons of professlonal congen1al nbn-threatenrng demeanor

shouly be selecfgd as observers, and_the,same person should be ass1gned . -

P i S
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for repeated observations in sample classrooms so as to. m1n1m12e the dis-

-9

,',ruptive or threaten1ng effects on students and teacher wh1ch an unfamiliar

L3
-

-rector should pilot test the. form to determine if the categor1es of behav-
‘iors are- representative and exhaustive of the behaviors to be observed in
. th81 study The STUI]-ZNTS form mlght be moalf'led by sthe deletion of cate-
'4gor1es or examples of behav1ors not 11kely'to be obserVEd\in the new situ-

: tions, or- by the 1nclusion of new examples of behav1ors more likely to be

witnessed Category IO "Reads 'How-to' cards," which was appropriate for

person can haye’on a classroom Prior to tra1n1ng, observers should study
. g -

“the category descriptions and examples and the 1nvest1gator/tra1n1ng d1---

the USMES evaluation, m1ght be deleted or changed to "Consults reference

: ~'material" such as a library book encyclopedia, d1ctionary, etc , to lo-

¢

A _cate 1nf0rmation or find out how to do somethingy rather than ask the ‘

. \
teacher. :

.jVideotapes of clasigs'thought to be representatiye of those which

will bebobServed in the study should be obtained for‘obsgrver training.
. ‘ ) \

" As. a group;.observers should practice'usingfthe form (see Table‘l) to re-

7

cord the behaviors' they witness on the tapes. The training director _

should rerun segments.of the tapes so that: observers can compare tallies
- .

- for -the same behaviors and resolve any discrepanciees in their choices of

\ o . . . . o
categories. - Once the observers can designate with ease and precision the

AJ

categories for the behaviorslthey witness, they should practice applying

; the f1ve-m1nute rounds of observations with actual classes similar to

- r

Sy
‘those which will be used,1n the stUdy. Ideally, this practice should take

place'With all the required'observers v1ew1ng a class through mirrored

_ 1 _ . . . N
0 . d0 0 . . .

"

. . o . L
4 - - . o , .

'.uv R §

’
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'glass., If thlS s1tuatlon is not ava11able for tra1n1ng,‘the observers

of two’ s so that they can check the- agreement of the1r ﬂallres by tally,

not Jjust total ta111es ' Part1cularly when the observatlon data w1ll be

_ used to compare programs the observers should be d1rected to arrange com- ;

' parable time slots W1th1n the day and w1th1n the week for observ1ng the

classes underg01ng d1fferent treatments. - _A' '/q

v
Rellablllty and Va11d1ty

. .

* Jhe prov1slons and suggestlons for training 1n the use of ‘
STUDENTS were made 1n con51deratlon of the re11ab111ty and validity of’ the -
" data. Perfect 1ntra- and 1nter-scorer re11ab111ty has been obta1ned
dur1ng the tra1n1ng se551ons w1th the, 'STUDENTS form for the 1974-75 USMES
‘ data collection. The time sampling ach1eved 1n the use of seven. f1ve-
m1nute rounds oflobservatlon in each 1nstructlonal perlod should enhance
the reliab111ty of the measures as far as the1r stab111ty is concerned
| The t1me samp11ng procedure also addresses the issue Oﬁ\Valldlty
of the data The tallies should reflect the dlstrlbution 1n amounts- of.

| t1me students devoted to each act1v1ty _ More 1mportantly, the behax;or

' \ should pract1ce in real classes, as’ unobtru51vely as- possible, in groups;~r -

.

categor1es as 1ncluded or mod1f1ed in the form should represent the‘klnds -

of behaviors typ1ca11y ‘found in- the classes to be studied. Thls-assurance
(

should be ach1eved through pilot testlng of the form as suggested ear11er, “

through content va11datlon of the form by knowledgeable Judges ‘ ther

va11d1ty evidence that this* observatlon system revealed student beha01or o

~ 6'

patterns wh1ch could expla1n student effects of the USMES curriculum was
L

. offered’ 1n the USMES evaluatlon reports (Shann 1975 Shann et a1 1975)

) . . ) ‘ . L.y

g
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'~Ana_1)I$i$0f' the Data<> T .\-

The number of tlmes each class should be observed the number of

i ————

N _lclasses to be observed the number of compar1son groups to be represented

‘ﬁf- these and other conslderatrons are 1ssues for the deslgn of a part1cu- _
fg)??lar study and the purpose of that part1cular 1nvest1gatlon.' In general
L v 0 ‘e

.i?ﬂ,however, the analysis of data from STUDENTS requ1res only the averag1ng of |
' a

{'ftallies across rounds for each class or group of classes and the expres-- .
"*_fsion of thbse‘average,frequEncles as percentages of total frequenc1es. |

;“v‘The percentage of tallles recorded 1n each behav1or category offer then N

9 a0

-

. _: an- 1nd1catlon of the amount of t1me students devoted to that behav1or ca-J"
,}f~tegory. Even the unaltered raw data from a single record1ng form may be

a\,' 1nstruct1ve to 1nvest1gators who wlsh to examlne any- changlng patterns 1n
1; student behav1ors w1¢h1n a 35-m;nute t1me frame for a s1ngle class, ahd

;; K °more soph15t§bated analyses of the data from students can be accompllshed

too, w1th relat1ve ease. .’f; f~

- - ".."'. - .-

':j.f; o f"ﬁfgf Illustratlon of ReSults | R
S Results from. the 1923-74 and 1974-75 school years of daba collec-
.tlon for the USMES evaluatlon have been selected to 1llustrate the app11- o
: catlon of STUDENTS.E For each year of“data collectlon the sample classes o
"':fwere chosen to 1nclude a cross sectlon-of elementary‘grade levels geo- |
| : graphlc areas, andisoclo-economlc levels. ‘For the 1973-74 data_shown, all
, .;;}USMES classes were taughtfby teachers newly tra1ned in USNES at natlonal
"-_‘workshops while the1r controls for 1973-74 were classes from the same |

5_"school at the same grade level whose teachers had not been tra1ned to f

e N R M R Y]

“ty .

<.

"g:.;ly:;:;liihnf !ng. '

IR S
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L7 ’ : ’-
use USMES.- The 1974-75 data were based on classes of students new to
-USMES whose teachers 1ncluded a cross\sectlon of‘ new and experienced lJSMES
teachers. Controls-for the 1974-75 sample were matched with the USMES
classes for grade level@ 5001oeconom1c level, geegraphlc area, and general

-

features of the school program, but thls year the controls were obta1ned
_from nelghborlng schools where no USMES was used.’ o -

o l"ObserVers were d1rected to apply the STUDENTS observatlon tech-
.n1que dur1ng the Fall Winter, and Spr1ng of the 1973~ 74 school year, “with

the spec1f1c dates to be worked out by ‘the 1nd1v1dual observers ‘and the1r -
; partlclpatln?’téachers ) Observers were told to arrange spec1f1c dates for

’ a. ~ M \ Y
* " the 1974-75 classroon. observatlon schedule wh1ch would sample USMES class *

- time: at the. beg1nn1ng, m1ddle, and end of the un1ts, however long,they
'Iwere expected to. last so that observatlon t1mes 1n each USMES class were
”:dependent on the duratlon of the un1t B%th years the observers were d1-
-rected to arrange comparable time slot:'wlthln a day- and w1th1n a week for o
) 'observ1ng each USMES class and its: correspondlng control USMES classes
.lwere to be observed wh11e USMES was golng on; control classes were to be
observed dur1ng the1r mathemat1cs or sc1ehce class periods.
N The evaluators had expected that the seasonal dlstrlbutlon of
yFall° wlnter and Spring observatlons durlng 1973 74 would correspond B
-';roughly to the beglnnlng, middle and end of USMES un1ts but thlS was not('-
'Ethe case.‘ Many" classes completed the1r un1ts in less than a year s t1me,
:and the USMES project developers no longer urge that the duratlon of a u-
~ nit be one school year The var1able lengths of t1me wh1ch the sample
3;classes dewoted to USMES account in- part for th attrltlon observed in
"the "n s"’=( - i ” ' o A: - B I
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'Insert‘Tables 3.and 4 about here

oo

;The figures-shown‘in the'cells of lables 3fand 4 represe%t-estimates'of '

the percentages of tﬁme spent on each category of” behav1or by USMES and .
control groups, at poi ts near the beginning, middle and end: of'USMES

unit activity by USMES classes." ’”f‘ = i ": o 3' : ;'Tld' . ' ‘-3

' a Interpretation R .

It was hypothesized that in the USMES mode of learning, the
teacher would have to.adopt the role d* coordinator pr collabbrator ra- _'

-l..ther than the.director s role more typically ad%pted by classroom teach-
'{l' ers.' Students using USMES were expected to engage in active hands-on, ,.1;; ”
. _"learning by doing" as they pursued problem sﬂiving activities working e
;ﬁ¢<7cooperat1ve1y with their peers and relying less on their teachers for in-' )
'.1formation and direction. By- comparison children in control classes were'.?'
: expected to exhib1t more‘passive, structured teacher-directed and .
_ teacher~dominated behaviors. The STUDENTS observation data in Tables 3 -
t and 4 offer some support for these hypotheses but trad1tiona1 teacher I
"practices were still evident in USMES classe o

»Teachers continued to dominate class activities In both USMES |
) and control classes for both years of data collection students spent the o
:'largest percentages of class t1me listen1ng to and/or looking at the ,h ;‘*
irﬁteacher.‘ However different patterns of teacher domination in USMES c1as- -

ses emerged for 1973-74 versus 197h 75. In 1973-74 there ‘were seasonal
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differences in the amounts of teacher-dominated student activity in USMES
classes, as control classes exhibited a sustained focus on the teacher .

(see Table 3, line 26)* Control stuhents spent fully 31% of their ob-

- served class time in the Fall listening to or looking at the teacher,

while USMES students spent a much smaller percentage of'their time (14%)

in this way The differences dropped from,a ratlo of 2:1 1n Lhe gall (31%
control versus 14% USMES), to a ratio of 3:2 in the W1nter (30% versus )
21%), to almost a 1:1 ratio in the Spring, w1th no appreciable’ dlfference
between USEMS and control classes (28% versus 26%). fhese results sug-

gested that in the beg1nn1ng the l973-74 USMES teachers d;d in fact adoot

i_ less dominatlng roles. However in the f1nal stages oﬁ the.unxts the

'”USMES teachers dom1nated class t1me to a much greater extent than they d1d :

earller 1n the school year, perhaps because they were addre551ng or1g1nal

o K

;.student reports of what was learned in the un1ts (see Table 3, line l9)

Results from the 1974-75 data collectlon showed sustalned em-

E phasis of 16% to 20% of: observed'class time on’ 11sten1ng to and/or looklng -

at the teacher--for both USMES and control classes - The' teacher 1nterv1ew' . -

. data also obta1ned as part of the USMES evaluation suggested an explana-. .

'tlon for thls curlous f1nd1ng Many teachers reported that the1r in- <

'structors at Summer 1973 USMES workshops had urged themuto refraln almost

totally from'dlrectlng the1r.students' work on USMES. Thls.report may not

'_:have been factual ahd 1ndeed the developers acknowledged the 1mportancé

of some teacher drrectlon w1th USMES. Nevertheless those teachers per=
.ceptlons were real 0w1ng perhaps to the USMES developers effbrts to ad-

_dress understandlngs aboub,approprlate amounts of teacher d1rect1veness in |
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USMES or to the experienced teachér's adaptation zf\the-USMEs program, the
1974-75 sample USMES teachers expressed more and ‘more confidence about the i~
' importance of teacher direction at certain cr1tical points in the1r USMES
‘units for more\Efficient student solution of USMES challenges IncreaSed
Q.teacher directiveneSS'in the USMES sample for 1974475 may expla1n another
,.year-to—year difference in the patterns of USMES student behav1ors _inJ} “
--the 1973—74 data, the expected shifts were found in the student act1v1t1es\
emphasized over the Sourse of their units, butnin the l974-75 data, little,
) variation could be seen in the patterns of student activities from one ob-'
_servation to another. S T o, ‘> | f
The data from Table 3 suggests that dur1ng the Fall, 1973 obser-
: Mvation period when USMES students beg1nn1ng their un1ts focused on. thelr“
ﬁteachers to a relatively small extent the USMES students were engaged in
‘the "hands—on" activities related to preparation for, and engagement in
the data collection process for problem solving Approximately 31% of the"
-observed classgtime was dirgcted toward constructing, assembling, and .
testing/experimenting (summ1ng lines 3 4, and 5).. Calculating and re-.
A .cording data consumed another 14% of the1r time (lines 6 and 7). However,_ <\
the percentages of time spent on these data collectlon andodata management
, activ1ties by USMES classes tended to dim1nish considerably from Fall to
winter and from Winter to Spring, 1973-74,. During the Winter period
- these USMES students appeared to be spend1ng significant amounts of t1me
: -taking part in class discussighs or prgsentations (17% from line 22) and
‘_listening to/look1ng at the1r peers (13% from line 23) In the Spr1ng,

-there seemed to be greater diver51f1cation of" USMES student activities
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- across several categories; but overélk attention to the teacher predomi- -

nated. . - e

Even though the 1974-75 sample USMES teachers dominated more
class time- than expected (see Table 4, line 25), for the balance of the -
time their USMES students _engaged in more active, creat1ve, and self1

directed behav1ors than the1r controls. During the first and second

b

'1974-75 observation’ periods, USMES students more often pursued composition

-

",writing or 1llustrat1ng (line 8) Throughout the three periods USMES

"students engaged more frequently in talking to one another 1nd1v1dually

»
. " ’ *

abdut task-related matters (line 130, 1n takin part in-small group dis-

.'cussions about task-related matters (line 15) and in g1v1ng original in- i

o . °

’formation to the teacher (line 18) o j;..f5‘ S . "';'

\- v Y} ’l

_53. - The most'striking contrast betweén USNESfﬁnd.control students in-gu-f:'

e
-

'_volved the latter group 'S, sustained emphasis on structured, prescniptive

7activ1t1es in their mathematics and science classes for both years of data_f

‘ collection with STUDENTS. During l973-74 control classes spent signifi- -

cantly larger amounts of’ t1me 1n calculating (Table 3y 11ne‘6) and 1n‘pre- f S

Iy

/structured writing (line 9) probably for textbo k exercises teacher-made.'

worksheets, or in workbooks. These two act1v1t1es consumed 17% of their

‘observed class time-during the-first l973-74 observation period 17% dur- fb
8 . 1ng the second and 19% during- the third. The corresponding percentages :i"tj*

'_for the 1973-74 sample USMES classes'wgre-9% 2% and A%. F{om Table 4

'_‘1 comparable figures for 1974-75 control‘classes (summing lines 6. and 9)

A were 29% 24% and 24%- for USMES classes they were 5% 3%, and\6%. |

|'.

14
i
s
’
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; " More extensive dlSCUSSlOﬂ of the differences 1n student behav1or
.patterns betwgen USMES and control groups has been offered in the USMES o~
_ evaluatlon reports, Most sa11ent to the present paper is the fact that
o the STUDENTS observatlon system was capable of illuminating 1mportant dif-

L ferences in the nature of the treatments whlch were actually applled to th i
;the experlmental and control groups—1n f1eld‘sett1ngs Teacher question-.:
alres, program mon1tor1ng forms, and class informatian- forms used, in the
USMES evaluatlon had revealed great variety in the nature .and 1ntens1ty of

.

the uncontrolled self-selected treatments which the groups received Asﬁ‘w
v i ‘!‘ .
signments could not be controlled by the. evaluator Only from the . &

\STUDENTS observatlon data could one abstract meanlngful d1fferences 1nf§2e i'ﬁ.’"
"le'kinds of activ1t1es 7ptually pursued by USMES versus control students \5
| o Increa51ngly, educatlonal pract1tloners have voiced a need for'
-evaluation procedures wh1ch‘can be applled easily and 1nexpenslvely.1n na- .
f'tural classroom settlngs w1th m1n1mal dlsruptlon to the 1nstructlonal pro—
cess. The observation procedure ‘called STUDENTS has been ‘offered as an
_1nstnument of data collectlon which. meets these pract1cal conslderatlons,
'7and yet is sensltive enough to compare a student—centered, processQ )
or1ented curriculum w1th 1ts more tradltional alternatlves encourag1ng

: TS U B
more sensltlve research into relatlonships between student leanping'acti- I

: v1t1es and student performance
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Recording Form for STUDENTS to Tally Seven S—mi.nute Rounds of Observation

Teacher . s 1. - : . ‘. Dat,e___' : ObserverJ )
School [ . - # Students__ - '.USMES/Control_ . , : Unic/Suoject
\.,‘/ - . } , . . - n ) - : . x

S . LN — - 1. 2 3 _ 4 5 6 7
. P?easures. , - . - .- : .
R P ) i - . -
Counts : : ’ -
.- LY ,' LI o . ). . d
Consitruct S
T — - : -
] Assembles’ \ : ' e
" o | Tests/Experiment . ’ v ' ’ ‘
&} calculates - ' ‘. ¢ 1, P
B | Records data- . - g .
» Writes cmposicion/ill trates
Wrir.es (pre- Zruccured)
Reads How-t:o Cards; Plays Tapes
« . Lo : . . . ‘ .l
Reads - task
_Free reading, -wricing', drawing . L
o~ /
. Messes around with macerials - i
o1 Talks to another - cask t -
é Talks to another - sacial
'] | Takes part: in small group discussion -1 )
- 4 .o . .
-l = task . . . «
» 3] = = :
3 . Takes parc in small 3roup discussion -‘“‘
SN > . social - : i
: g . Gives gre-scruccured infO\to teache; : R | - -
v E e ] Y o .
v 5 - % . gives original info to ceachers - cask : el N
C . ’ " P’
N B é;-_ Seeks informacion from’ teacher '
' Talks to- ceacher - social’ B R N £ . \\ <
- » — - i
. . es part in class discussion or pre- ~ PRI
- .se tion : r 1 .
~1 isten[look at child R e N B N - PR
- . - . - e - . :‘ . \ . . . g - ‘ -
. Listen[look at’ smal! groups : . - ' . N T R ' '
Listen[look at class : o _ Y S ’ '
Li.i_st:enllook .at teacher/lecture/film- = | J/
Colletting( matérials/ma’int.enance . ' f . )
’Bgsting[wai t'ing(foolin‘"& around' ' T SO B N




 Table 2 ;
Desc;:}pt—i‘ons and Examples ‘of STUDENTS Beh‘avi'o_r .Categories h ' - - -

- Behavior Category- 7 -~ Description and Examples

N

- -Actiui%ie.s

'MEASURESz An instrument is used to measure distance, weight, volume/ or
) time,_ A measurement is read from a continuous scale.

.

Exam\T’s. e ’ T $

4 Timing with a stopwatch. - T :
T Measuring ‘a bprad with a yard stick. ¢ i
. Measuring the length of a’sidewalk with string.
) Weighing a person on a scale. 3"
. ° Measuring ounces. of a soft drink in a meaSuring cup.
Measuring amounts with measuring spoons. \
MeaSuring length with a trundle wheel. b
: . Using-a tape measure -to measure a person's height.
' , _ Using a’ classroom clock for 8e
- Using an -eggtimer. - : ' Af(‘~’f-,
o Measruing weather conditions with a barométer, thermometer ‘or’
rain gauge. : ] ’

. ) - . € S

COUNTS: Quantities\or;frequencies are counted.

‘Examples: ' .f’ ; ' ‘
o COunting the number of pieces of metal which can be picked up by
N L '<< “a magnet. -
: _ "\ Counting the number of people going through the lu\\h line.
' + Counting the number of white-Cuisenaire Rods which equal an
©  orange rods . .- R . .
Counting the number of cars driving thrOugh an intersection. .- A’
_Counting the number of squares on & piece of graph paper. : .
Counting .the number of times a pencil can be sharpened. _
Counting the_number_of persons with a particular eye color.
‘Counting the number of .children with freckles.
Counting ‘the freckles!. : -
. Counting beans, scissors or bOoks.»
: COunting 2's, 5's; or lO's. ‘ e

. " . . . -
. B

CONSTRUCTS\ Physical components are put together to create a whole. Something
is buiit or made from scratch.- : '

Examgles:. o o SR e T ;
: . A chair is built. -~ T e e R
* A soft drink.is mixed. - ' L . : S '\\'-
' A mustery box is made. V. L _

“A mobile is made. ' C A R Co B
An irrpigation system is made. S "
N Ingredients are mixed. . B o I .




| CONSTRUCTS: ~

v

. _-%CULATE _

7

’(cont:) . . S N

* ' . .

Sandals aré mixed. : o . s
Something is hammered together.

An apron is- sewed together.'

. Life-size puppets are made. ‘ = -
. Wood 13 cute . o o

°1.Cem@nt is mixed.

ASSEMBLES: ’

“~ © s

Exam21e5° -o"f" : e

N

.F

- K jigsaw puzzlé is put together. - d e

TESIS{EXPER;MENTS. An ekperiment is performed'and data‘is'collected.

. __Lle__ w - : g ) . ‘ V. P i'-_ H

A plastic model airpiane is assembled.

A geometric form is made from pre-cut paper shapes. \\A

A light switch is made from electrical components.
"’A barometer is made from a_science kit. '
Stamps are glued into-a. stamp album, '

‘Bones are put together. : N

A circuit 1is assembled according to a plan. -

»

N U DR
S Lo

. Water is tested with litmus paper. SO
A soft drink is tested for taste appeals * & ..
A oircuit is tested to see if a. light will~ turn on.

A chair is tested to see if it isthe right’ size.
Paper towels. arq. pulled ‘to test strength¢_,

. ‘A blindfold taste test is run. : _
‘ //Raxks_are scratched to determine hardness. o
A

ulture mold is grown on yet bread. _ :
A bottle of pop is shaken to see if it. fizzes.=;"

' Items are dropped 4n water to see if they float.

N

v -

Ll . T ;, Co : : ' .‘.'.
Arithmetic is done (addition, subtraction, multiplication and

division). Include math done in math workbocks. .. - T o

-

Examgles- o R A 1 R _ : .-‘:-{\

-

Sums -are. added. - - e
" Division is done on-a Want calculator._
Frequencies are totaled. = - <.

. Yards are converted to fieete P .. " ’ - [

)yultiplication problems are done.._ g - : B

RBCORDS DATA°' A record is made of raw data. p

Ex gle ]

The number of people crossing an intersection is recorded._
A tape recording is made of noise in.a lunchroom. '

&~

Pre-cut or manufactured materia&s are assembled. A plan, set of-
instructions or recipe is -followede =~ = . R
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RECOKB§ DATA: (cont.)

A’ 3raph is drawn.

" A play is written.

" Future field trips are mapped.
Self-portraits are drawn. °

*
. . ‘ >
= Pictures are taken of all the different animals for a report on
,l : e the zoo. ' - )
' A récord is made of the number of times a  die turns up. three. ) -
3 The height of a person &g recorded. o : j
¢ 7 " A map is drawn of.an intersection. - : . o
_ . A record. §s kept,of weather information. ' o -
~ -, Suggestions are written on the blackboard. *
o _/'An inventory is made. :
- A'description of an experiment is recorded. ' . e e
‘Physical characteristics are ta11ied. L, ’ '
. . ) . : . o -
WRITES COMPOSITION/ILLUSTRATES:"An original composition or illustration ig
’ . - * created in connection with school work onf a
_ _ : cldss assignment. (Inclydes graphipg when .
Y S . the graph summarizes and illustrase fin”ings.)
Exampless L - /// /
, '  story’is written. -
'g picgure is painted. - s X . .
book report is written. ”\S's‘

M

. Letters.are written in connection with the class project.
Social studies reports are written.

;_ - Advertisements are written.
' Essay.tests are ‘taken.

Captain Cook's voyage is plottedgon a map.

A histogram s drawn.

-

WRITES (PRE-STRUCTﬁREQI: Writting;is done in workbooks orxon_worksheets.
) bwT ' _fPrefstrqctured questions are answered in writing.

) Exam ples°

Blanks in a reading workbook are filledss . -

A worksheet is completed. I '
A poem is copied. . S
Spe11ing words are written from dictation. \

A questionnaire is filled out,
-References are copied.

Word definitions are copied.'
. A true-false test is taken.
A map is traced. b

 READS HOW-T0 CARDS AND PLAYS HOW-TO TAPES:

-~

_USMES How-To; cards and/or tapes ; ‘

are used.

~



READS - TASK: -Reading is done.din connection with school work or a class
. . ) - . assignment. . _ _ . -
~—— \ L0 . .. ) . T - A
' Examples: o , v ' . - S
, "A reference book is consulted. . - * ) S S
A text book is read. .’ o, T , .
: o A table of weights and measures is read. -
, , v// A magazine is read. . : K .
s - Instructions are read. R o

_A _newspaper is ‘read for weather forecast and "current events."

'pmzz READING, WRiTINC,‘.’DRAWING: Freh time is used For reading, writing or
4 " n s . v C e

\ ' awing (NON TASKS) // P . ,
. K [T R -
Examples: o - o o <L : S
A poem is written. . o LS,
A letter is written,- S - . ! , Y
" Rdcrossword'puzzle 1is done. - § . X t
o . A landscape is painted. . 3 R Ll
A novel is read. . ‘ - o : o :

. w . .,
. R . . o !
. - N @

* MESSES AROUND wim MATERIALS° Although the child manipulates USMES (6 non=
= B : - -, : . "USMES) materials, the purpose of his behavior

N ~is mnot appagert._ ANEER T
K Example5° - . » ‘
Blocks are, pileg
_ Clay is pounded.,, ‘ /
. o . Buzzers-are rung. // .
Etc.. o -
mri:RAcnons. | : ' )
o The child's predominant activgty at the time of observation -may. be ‘verbal .f L e
e interaction with another person or a group "of people. The observer needs-to -
' _discriminate between the following categories. -
CHILD 10 CHILDREN"CATEGORIES° A S o S
. ’ £ . . . . R . .~ T .
tALK TO ANOTHER,--TASK~ The>chi1d talks with another child about the .task. -
mx 'ro ANOTHER - socm.- . The child talks with another child socially. o
. mo:s PART IN SMALL' GROUP DYSCUSSION - TASK° ‘The child talks in’ a_'group R
L about the . task. T, - L N T
" JAKES PART IN SMALL GROUP DISCUSSION - SOCIAL: - The :child talks in a group
) about sociat, non-task topics. T e T
el e T
Q DR . R s e " ) v e .- . R Lo : c“ coe AU




"sszzxs INFORMATION' FROM TEACHER: The child seeks information from the.

.,;Trszs PART IN CLASS DISCUSSION OR PRESENTATION- ' The child takes part in

7ecnan bk TEACHER CATEGORIES-" e - T - .:-._‘? S

. . .
E K e . )
N : Y, : ° »
TR ' )
L o o 3

' 'mvzs ORIGINAL INFOF

© TALKS TO TEACHER - SOCIAL-' The child talks with the teacher socially..“

RS crvzs PRE-STRUCTURED INFORMATION TO TEACHER.- The child responds to the R

teacher accOrding to a pte-sttuctured format.fA RS

"TION TO TEACHER: ° The child talks with or to the

teacher about t,e task. S , B L e

teachen questions the teacher. ;(_; _ :. ca e e .,,.4

7LiSTEN:n'0K£V‘.?”7T_,”t e e

.LISTEN/LOOK - AT CHILD" The child attends to another child. B T

a class-discussion or glves a presentation to. the class.l

.
R

P ..
DO . -

M T - . E. . ; LT A . i

da

ISTEN/LOOK‘ AT, CLAss- The child observes, looks on, during a total class '
activity Lol _,_”,,_, o _ _

thégch;Lgfatteth:tdﬁé:teccﬁe;,ie~

.xt Examples.",-.;*

COLLEGTING MATshIALS/MAINTENANCE-‘ Materials aré collectéd or equipment is

maintained.‘~_,p= R

Lop b

A peﬂcil is sharpened"' }  B TR I
Supplies for painting are gathered togethe;v ) ',ffﬁgf "

-'."w'.<"-'

- RESTING WAITING FOOLING AROUND ATTENDING 10 SOMETHING OUTSIDL THE CLASS"

The. child is not actively involved. iq. learning or. free-time aCtivitieé.,'

P .v N : s .-
s R N .

o The child is phased or distracted. P
. ' T v 0\ . " : 4 ‘Af;‘ " ‘ Y "ab’:' ‘ .
v n 3 . - -9 ) T | ]
X u . ‘ . l , a
- N N k T .

' x 3 Qry T .

; ) ﬁi?:t N ST )
’ A o e

~

| ;5V?LISTEN/LOOK - AT SMALL GROUP. The child~observes, looks on in a grcup'setticg; #i
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Tab1e3 -

i STUDENTS Observat.'ion Data from the 1973-74 USMES Evaluation

'--os;emnan'-pémd; oo pae b o winter o | sPRING .
<. . - JUSMES ~ - [ USMES " USMES.. - ° | USMES S

Treatment GrOUp ,.' J.,~ . f'. .ilgp.-‘ Control Devr ’.Imp. Qentrol Imp. COetrol; -

lO ‘(14 - (7 (6 (5) =~ ( o

Percentages of Tallies in Eech Category

Number of c1esses

aegory of Student Behavior

1. Helsures -'f o . . "1;2" ,.0.0 1.8 2.0”_ 0.0 2.5 'j0,0
2. Coumes . . . . ] 00 :-0.41 1.2 09 -0.0 | . 0.9 0.0
S 19 0. 11.6 © 0.0 2.0.}7 2.8 0.0
4. Assembles S - be5 0.0" 3.0 : .o;o_ 0.0 1.8 0.0,
.5Q'.Tests/£§perlmenc§- o B 18.4 0.8 _’ 1.3 2;;_ _ s.7 1 4.0 0.0
6. Calculates 0 ez - ] 0.9 L9 10.6 0.6 12,7
7. . Records Data R L 62 18| L es 02| 23 0.0
" 8. Wiites/Illustrates . o2 02] 56 25 w1} 3.9 0.0
;14;: Hrites (pre-structured) T © 0.4 ,,_5.7 S2.1 0.0 6.1 | 0.0 'f§;3_'
10. Reads How-To-Cards .~ | 0.2 00 ] 0.8 o0 0.0} 0.1 - 0.0'
. 1l. Reads-Task S b et b9 2.8 0 47 .08 | 43 0.0
\ﬁz,' Pree Reading, Writing, Drawing | 0.5 0.9 ] - 36 22 1.2 - 1.2 0.6
13, * Messes ArOund with Materials’ 1.1 .L2f L3 0.l 0.9 | 16 0.0
ib. Talks to Another-Task . f, . 242 _'l;q.': 2.8 3.2 WY ‘.'4;6' . 5.9'.
15 Talks ‘to Another-Social. o f; : 3;8‘f .‘4.7” e '1.5i_. 3.2 ; 7.2 | a1 8.0
L6 seall Group-Task ~ - | 23 0.3 | i2.6 00 ne | L4 00
17, small. Group-Soctal’ ol ot f1e] e 08 0.0 00 0.0
" 18. Gives Pre-structured Info to L o;g'p" 1;5 1 9;5‘_ ‘1-0 - 2 3 - 1.6._' 9.4
B "Teacher * o - o : 1. i

3... Constructs ' '

19..'Gives Originafllﬁfo to_Teeeher ' 33 .6.§ ' 1.?_. 2.2 ,:_1.7 6.1 ':0-0
-26,j‘Seekgflnfovtrovaeaeher . 2.9 . 3.5 '. 2‘9'_'-1;7 2.7 2.6 }3.i
, 2l Talks to Teech'er; Socia'l S 0.2 ° o.a 1 0.3 2.‘3. '. 0.0 O-‘lv 0.0 S

'-22. " Takes. Part in Class Discussion, 4.9 . 112 ] 6.7 171 9.4‘,;> 8.7 10.7
. Presentation SRR _ AR R N - )

23. - Listen/Look at'child. - - | 7.3 . Lo | 68 132 62 |.2.7 %3

" 4. Listen/Look at Small Group é%v"1'4  .2 | L2 %t wE 0.3 w0
‘25._ Listen/Look at Cb-ss _ ;f g2 3‘f 2.6 ef7.2 fb 3.2 f..oi 4 _"‘O.S_v 1.9 :ﬂ_’

© 26 - Listen/Look at Teacher . lb.l%, -31.0 }. 13. 2 ~ 21 0 30.1: 28.4 .26.3 .
.'27;' Collecting1§ater;allﬁaintenance$' 2. 6 _ 6 6 'ﬁbfz B Iy EE 0*5r& 2.8 3. U

28 Reetinglﬂtitingl?oolinp acound | ‘2.2 2.6 ] a9 Jp.z“_ 9.1 | 10,3 1101

Totel Pe;cenéﬁges T {_1._ 100.1.‘,.'.1-0'0.2j 100.0 qurqlt“99.3 _} 100.2 '99.9 :
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: STUDENTS Observation Data from the 1974-75 USHES ‘Evaluation - .
. L :' : Béginntng B B 'Mi_ddlé‘ . :’End_:
‘Observation Period : - a _of Unie. )~ of Unict of Unit .~ .
:’ Trcatment Group s .--;.ZIVUSMES.lCoﬁ;rbl " USME3 Control USMES Conttdlr
. Number of Classes. , - ey en e oo len oo
: = ‘Categggx'of.Stﬁdent Behavior - Do g .¥ercenta§ES,of5T2£lie$ in_Each CétE§°fi
. 1. ‘Measures - - S 0.1 | 1.6 t-o'.0' 1.9 0.2
: 'z‘:_-,_ Counes.’ S e "-‘w a1 | os, -,‘,,'o.l'.' 0.3 . 0.4
3.',Construots/ ssembles - S |0 c.6 . 9.4 - 0.0 "6.9- 0.0
4. Graphs' o S o oL 0.0.1 0.9 0.0
5.: Tests/ xperlments o Y - 2.3° 0.6 2.7 15 F 1.0 2.5
. 6. calculates . . S R U 0.4 136 | 0.3 1s.1
-  7. 'gecords.Daté SRR ?‘_ i o ‘ ;;& l.O‘,.- 3.7,: deid) 2.3 1,
8. 'wfifes.combos;tion/ii}uﬁt;angs:ﬁf\\‘ o 2620 2.9 '-7,a1 2.2 1 o 5 ‘0.9 -
9. Writes (prestructured) . lw7 o ana | a5 o |d20 ez
116. .Reads How-to- carda, Ays tapes; S o 0.3 . 0.0 " 0.0 - 0.0 " 0.0 -
11 Rcads (prestructured) B S . _3;7 6.0 1.1 ,1394.;' 5.8
12.”'FreeaRead1ng . - . oo (1e 7 iol . 1.5 . 1.0 3 YA .'0;11
13. Talks to anocher-task .0 lee e | sz 3 | s 3g ¢
l@.'IIalks to anuther-social e N 1 t.4 5.2 3.1 - 3.4 - 4;6,' "3;6:‘
“1553'Takgs.part in small group dlscu551on task 7;6' 1.5 | :) 6.1 S 1.3 ‘4.6,.‘ 1.8
16. Takes part in small group discussion-socialf 1.8 0.6 0.8 l.4.] 2.2- 1.6
. I7.Ilcives.prestructured information to teacher ‘(;2 _ ‘ ?.8 1 o.8 - 1.5 1ol 1.8
"fgfﬂ'cives original information ‘to tcacner ;' 1 21 ) %72. '3.6 8 »6:8. . 3.3. 1.1
19l Seeksliqzormation from teacher ., .8 . 1.7 7, 2.1 2.8 2.4
"?0; ‘Talks to teacher-social. . . o , .C.i ' ) 0.1_. 0.3 0.1 07 0.0
£21; Takes part in class discussﬁﬁn or. pre- 'i.éf . ‘1;4 5.9 1.8 "3,1‘ A »
. ;sentatlon . : , o S ‘ : -
22, "Ligten/look acehitd . . - laa ae | 55 sz | s el
;425, 'Listen/Look.at small group o 125 0.9+ 1.8 0.7 1V 1.7 .o
‘ '24..- ‘l:istér'll/‘look‘alt ‘fcla.'ss oo o vl 1.8 « 0.3 ' 4ol . 13 3 ) 32
25, vListen/look at Ceacher cleee aees. 177 2006 | 2000y 1904
l26.’ Listen/look at film or AV material: ’ , ' Ry1 2.4 ;:Q.Q. .3;51 0.2 %;?uejp f  .
6-“-2_7. Collectlng materials/maintenance o o '. ‘;.6"- 2.2" '”ﬁ3;6,;“‘£1.§ :  1§;9 1 ¥ ;“°“
2é.'.j'aesc1ng/ua1ung S 7.0 '_5-.‘5’ 4.6  .'7‘.9,-' S
é’f.’;”-f =Foolilng around. . . . _ 3.0 \__-L-z‘.9 : 3.3 2.7 .1 46 3.2
. :;.-ro%gagc;mﬁcss’ S T 00.2 . 100.0. 1799.8 959 [To0.2" . 9.8
m———ry - .‘%; ;i; _. " ; , - 4
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