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ott, Mgry Diederich. "Evaluation of Methods of Instruction and Procedures
for Assigning Students to Meth ds," American Jnutnal of Physics, 44
(1):12-17, 1976. ﬂ o
riptors—L*AutcinsEruétional Methods; *Achievement; *Attitudes;
Cailege Science; Educational Research; Evaluation; Higher Educa-
tion; *Instruction; *Physics; Science Education

Expanded Abstract and Analysis Prepared Especially for I.S.E. by Ronald

D. Simpson, North Carolifia State University. ~ -
Purpose - :

The general purpose of this investigation was twofold. It was designed to
evaluate two methods of instruction in a physics course at Cornell Univer-
sity. The study also examined two proceduresrfa: assigning students to
these methods. 4

The two methods of instruction compared were audio-tutorial (AT) and
1éctu£§;recitationﬁlaﬁcratary (standard). The two procedures for place-
ment of students were random assignment and aséignment according to

student preference,

The investigators also sought to compare imme#ate and longer—term effects
related to both achievement and attitude among the four treatment groups.
Data from the 1974 study were compared to data from a similar investiga-

tion conducted in 1973. .

Rationale
h"‘%fg?‘éss;

Physics 112, Mechanics and Heat, is a one-semester introductory course

. offered to approximately 550 engimpering and physics majors each spring

at Cornell University. Hast of the students are freshmen level males,
Faculty working with this course were interested in comparing achievement

and attitudes between two methods on instruction: AT and standard. Their.
interest, however, wgnt beyond merely seeking to determine which method

was superior, They were also interested in learning which method was
2 .
more sultable for certain students. They were interested in comparing
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variables such as Scholastic Aptitude Test (SAT) scores, mathematics

~

achievement and attitudes between students randamly assigned to the two

achievem&nt pre-test scores, and attendante records were compared across

groups in what the investigators termed a "trait-treatment-interaction"

approach.

In short, the rationale’ for this study was to learn if different types .
of students at Corxnell “University performed in a differential manner

when studying introductory physics via two cgntfa;?ing methods. Like-

wise, there was interest in learning if an interaction existed between

Asﬁudent;atgﬁ, udes and the instructional méthods usad, Furthermore, there

was interest in eXploring other student traits in light of theircogni-

tive and affective behavior.

Research Design and Procedure T Rgﬁ;ff

ff .

At Cornell University apgfoxlma,,ly 270 students Eaklng Physics 112,

Mechanics and Heat, were assigned téngur tteatment groups. during the
spring semester of 1974. The treatment groups related to the methods

of instruction and to the ptaceéures of assigning students taathe methods.
Hence, the four gféups were: audio-~tutorial-random (ATR), §udio-tutorial-
preference (ATP), standard-random (STR), and staﬂdardspreferézzz (STP).
Students in all groups had the same textual x:nal:e,1,'1,31;57i the same ngework
and laboratory assignments, identical quizzes and examinations, and
foué%ly the same content. The standard method included’ two hours o™
leéture an& two hours Df r821tatloﬁ every week and a two—hour labcratary
period every other week. ThE’AT method inecluded one hour of fEEltatlDﬂ!
per week and was designed primarily to allow group 1ntera¢tian as well

as sﬁpdent contact WLEh one paftlcular 1nstructar. All other instruction
with this method took place at the studentd s QDHVLﬁzéﬁQE in a learning
center staffed by tutors 47 hé%fs per week. Materials in the learning
center included apparatus fcgjsalfédémonstfations, the same sglection

of laboratory squlment available in the ;t;ndi?ﬁ laboratories, audio-

. 3 Y .
tape commentaries and slides, These m;ter;al: emphasized eoncept develop-

ment a8 well as problem solving and were used in addition to the coyrse = >
textbook and supplementary notes. /ﬁf \
g 4., ,
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b
tudg_were assigﬁed to 1 of 15 sections scheduled duriﬂg

i

four different class hours. (Students were gnrclled in other sections
but were not used in tﬁés study.) Eight of these sections became the
standard group and seven became AT recitation sections. At two of the
four class hours, students were al%gqed to ch@dse the treat%&nt based ow
their preference of téaﬁhiﬁé mathadsg A a result of further random
assignment, there resulted faur ATR sgctions; three ATP sections and fouga

sections each of*STR and STP. The 15 recitation sections in this study

were tagght by 8 teachers, including.z faculty members and 6 graduate
students, 'SEYE' of the teachers taught one AT and one_standard section 4
~ each, One graduate student taugﬁt only one standard section included in
e ,this study. - ' \ o 7

| \

. = -

B To investigate “possible differences between'the effects of the meﬁhpds on
different student gfoups, the JDhnscn—Eeyman technique of regression anal-
iz was used. The author stated that regression analysis was used

stead of analysis of varilance beééﬂés the latter reduces continuous

i

B

! »  seores to a small number of levels, making this procedure inefficient,.
The basic measure of student achievement in this study was final gradés.

This variable was based on recitation péffofmancéj laboratory reports,

two preliminary examinations and a final éxaminati@n. The "traits"

analy;éd“in this study were achievement in mathematics as measured by

A éaufsefspegific pre-test and mathematics aptitude as measyred by

Ystudents' scores on the mathemat;cg portion of the SAT.

L3
Student attitudes toward the AT and standard-methods were measured by

A

responses to a questionnaire completed by students at tﬁELr last rec1ta—
tion meeting of the semester. Two ''fairly g%obal statements' were

= included in each questionnaire: "In general I have been satisfied —

with the AT (standard) method of insﬁfuctian used in P112" and "I am

glad I took the AT (standard) versiod of P112 rather than the standard
T ' T
(AT) version." \
¥ - w A \
- !i '
of the differences in methods of instruction’wer

m

J‘A

Longer range effect
.-considered in this study. This was accomplished by analyzinghtha pro-—

a
- FTESS ég students in a similar 1973 study, . The investigators sought to

. -
I =
LS i / i

Q : 5 ’ %
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L determine (1) whether students from the four treatment groups enrolled

in theg same tydes o angl eering cgurses (2) if there were }ny nega-

tive effects of tife AT method when students returned to a lecture-

J ' recitation-lab rmat inltheir science courses, ,“and (3) wheth®r AT and
standard students had different attrition rate é“ later semesters. - X
Findings S . T )

i ] The désign of this study (1974) was based, at least in part, on results

by the same investigators from a similar study conducted during 1973;

The results of the earlier research indicated that an inceracﬁlan axlsﬁed
between two student-"tra%zs" GEI&EEEEi,r,aEhléVEmEnt as measured by a
cggrieﬁspagific pFeﬁEEStrand mathamatics>aptiggdglgs measured by=£he SAT?
and the two methods of instruction. Students with very high mathematics
aptitude (SAT math scores of 725 or higher) and high mathematics achieve-
ment ‘o EHé pretest had higher predicted grades in the standard method
than did comparable students in the AT method. Students with relatively
;Dw mathematics aptitude tSAT math SGD%ES of 625 or lower) andilaw mathe-
matics achiavement had.higher predicted grades in the AT method than did
their ccuntaﬁgartg in the standard method., Using the same lin€ar regres-
sion Eécqﬁiques predicted gfades of students ranking ingeriediatg in

Fl

mathemazibs%bgtltude and achievement did not differ significantly in the

I

‘twa methods., Addltlﬂnally, in tHe 1973 study there‘WEre‘ﬁifférances in
course grades wlthin the AT method between the randomly assigned gtudé 1ts
and the Stddents assigned by preference. When mathematics aptitude aﬁd
achievement were contyolled, AT students who had been égeigned randomly
had Significantly higher achlevemant than did those assigned by prefer-
efice, Tha 1974 1nves§1gatlan was, Eher&fore de51gned in part to deter-

;. mine whether thes se 1973 f;ndlngs would be reproduced. To this end,

previous results were not revealed to course instructors of the 1974

study and attempts were mate to maintain similaf content coverage across
years of treatments.

ki
: {

tion demonstrated no significant difference

. Results from the 1974 investiga
between the regression lines of the AT and standard gfgupg when predicted
grades were related to mathematics pretest and aptitude scorgs in an ovér-

all Qompﬁrisgn between medﬁ%dsg

Q : ' B F

ERIC - | C |

Aruitoxt provided by Eic:



\

ff,

e

~dieted gradas:&%:e related to both mathematics achievgment and aptitudé;i;

‘- - =

#

Major findings/ from the 1974 invegtiéat%én revealed that student achieve- .

ment difference existed: between the randgm and prefefence assignmeéent

~ procedures. Amaqg Studeéms who were ;andOmly assigned the mcghmds

mathematics achievement was sigﬁificant;y related to grades in each
method of* iﬁscructian The slopes af the rggtessicn lines relating
praﬁest mathematlcs achievement tD'prdlEEEﬂ physics grades did not differ
Eigﬁifigantly in Ehe two methods. Mathematics apfitude as measured by '
the SAT, conversely, was 225 highly related to grade in either method

for randomly ESSié%ed students._ Investigators, therefore, concluded

that ‘there was no evidence of a‘tralt treatment- 1nteragtian among the
rand@mly assigned sstudents, vAmong students 3551gned by preferenca how-
ever, -differences 3&& existr Those who selected the standard method

achieved higher final grades than did those who selected AT, When pre-

o, L

the predicted grade was higher in every case for j:E;$$P group (over the
ATP group) when the Jepnson-Neyman teghniqﬁe was used., In particular,
for a,range of SAT mathematics values of about 630-670, the Johnson-

Neyman analy predicted significantly higher (at 0.05) grades in the
STP group. S%\\

X *
_ ' ‘ o
Student attendance patterns were different between the ATP and STP groups.
l ” ” .
Seven of 45 ATP students responding to a final questionnaire indicated
they stopped aftending the learning center on a regular basis by the
fourth week of the course., None of thg 74 STP students indicated on

this éuasgignnaﬁra that they had stopped attending lecture that early
i

. in the semester, In addition, 24 of the ATP Students sald they did not

regularly\attend thg 1earning center. STP students repérted spendlng 8.6
hour3 per weéek outside of class while ATP students reparted 5, STP :tu—
dents exhibited a considerably higher average grade on the first exam t
than ATP students while grades on other tests did not differ signifi-
cantly. ATP students also possessed slightly lower grade point averages

in thelr other courses when compared to STP students,

When students in the 1973 and 1974, studies réSpDndéi to two-Likert-type
attitude statements ("In general, I have been satisfied with the AT/
standard method of instruction used in P112" and "I am glad I took the
AT/standard version of P1l12 rather than the standard/AT ver ") the

— e
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folloying results wef§7§btainéd: (1) students assigned by preferente |
.expre essed more positive attitudes toward the method they received than

did students assigned randomly; (2) AT and standard students tended to
bé’éqgai%i'satisfiéd with the method they received; and (3) standard
Eéudénts, in 1974, buz'ﬁgc_in 1973, were more likely than Afﬁstudents

to say th they wereq glad to have takég their method of instruction _
rather than the otéef’methodg The author has been quick té polnt out,
howevér, that increased disaffection with AT dould well have been due Q

to pfablems 355021ated with "coordinating the two methggs of instruc-

t iDn - ° . ) Ii ;% (g/ *
Follow-up behav10r of- appfoxlmately 90 per; ,E of the students inethe B

1973 study was analyzed AT ,and standard students. enrolled in roughly

-the same selection of engineering courses subsequent to the 1973 investi-

gation, Con51detin% Students grad?s in sophomore engineering and physics
courses, ATR perfarmed as wall as, and in some cases better thanm, STR
students., STP students, on the other hand, performed somewhat better in

some ccufses*than’their ATR counterparts, While students in ATR outper-
A

. formed those in STR aqﬂ STP' outperformed ATP students in other courses,

when taken together there were no apparent overdll differences in achieve-
ment between the Ewa‘ceaghlng méthadsi Comparing attrition rate¥ ‘among

Ehéffn%g graups produced a similar pattern—that of attrition being

inversely ?elatéd to achicvement. Again, however, when the two methods

e ! L

were Qompare%JDveralI‘Eﬁéfé appeared to be no si%?ificant differénce

between standard and AT instructional groups. ) ’ ~
B . + A
T LT T -
Integpretations = \3 A ~
£ . N .

One of the purposes of this study was to compare student achigVEmEnt of
studengs at Cornell University enrolled in a physics course taught by
two Qontraatlng methods. of instruction: audio-tutorial aﬁé standard

lecture-recitation-laboratory, Re most significant finding of this

investigation was the fact that whlen students were as signed fo the two
iy - / ©
¥s, there was no difference in achieve-

ent between treatment groups,

e allowed to select the
. d 1 , S ) :
instructienal method based on the group taught by

a
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1longside achievement, results from this étudy

indicated that studé nts assigned by preference were . more saciffied with
the method Ehey received than were the faﬁdamly asslgned students

. : (éithéughr AT students were more' likely than standard students to say
Ehey!wauld have preferred the altefnatlve method) . Fcliow=up studies

. did not indicate any appreciable dlfférences'in enrollment paqterns |

course grades, or attrltlon rates . beEwaen students taught by the two
i *

Ei‘!f |

methods, .

» a dilemma. If students are allcwed to chccse between two mgghads of ,
instruction such as lécturefreeitationslaboratory and audio-tutorial,
they are allowed a greater degree of flexlbll;ty and self*determlnaticn
Results, frgP this study suggest thatwthis leads to greater student satis-
faction, to more positive attitudes toward the method of 1nstruction in
\ which students are engaged, In the case of the students in-this study*
who were alloyed to take AT physics Eecaus; they preferred it, however,
a lesser degree of achievement ensued. One reason offered for this was
\ 7/ xhat the students were apparently overconfident, These é%udents as a
group had taken méréﬁ%hysics in h;gﬁ‘sghool and exhibited somewhat higher
) mathematics aptitude as measured by .the SAT, Additicnal data showed that
7 they spent less time, studying out of class and that they were more likely
td\stcp attending the learning center ragularly. The investigatars
offered no solution to the dilemma. They d;d suggest though, that
« additional,indicators of student achleVEment and attitude need to bev
\ ‘explored in relation to teachlng effectlvenesér Gains in such consider-
ations as StudEﬂﬁylndEpEﬁdenEE self-confidence, interest in the subject

matter and desire to take additional physlcs courses would certainly

represent factors that mlght tend to mediate the results produced in

.

this study. =
A
( * . i

[1\ : ABSTRACTOR'S ANALYSIS :

- .

One of the most frequently asked questions of college lével instructors

(M
(ol

e tem S . .
Y 1is "Which teaching method, or methods, shoulc use in my classroom?"

Among the most frequently discussed altérnative teach;ng strategles in

9
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auto- or audic-tutorial CAT)ﬂquhgdi Some dis=

modification thereof can.,be found somewhere
?

a variety of teaching approaches, - Since % répfesangé a rather dr:

a
ana‘ visible shift in American pedagogy, it is only natural that college

= {:'
that the dependent variable generally consists of a single méa;UTe!;thag
- of factual recall of material on standardized or teacher- madc tests.
,3;» 1 is
used.

There is at least a third feésén why educational Studiés of this ﬁypé
i& "are often 1nconc1u ive or meaningléssi They do né&‘c@nsider the nat
.0f the student,. Thé§ frequently, fail to consider the fact that indi-
. v

vidual students react very differen

#
When considered within the matrix of other investigations of this type,
thlg study represents an advancement in&iczh knowledge and research
mEthhdulny ‘Ney relationships have been forwarded here with respect

to how additiona
and attitude,
follow-up, s
affective dimensions

Eiaﬁ; 1p ear
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the
v-ﬂlidity this
study should be repeated at other institutions with other student popu-
lations, ’ ..
.- L found this report well-written and easy to follow. It presented a
“ rationale that was definad clea Lly and logically, The sample and PID*”

rosults Jnd con

Q N S
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carefully and congruently. The reasoning used- to dLVElup relationship}h
f i

among the variables was easy to follow and understand,

&
“

Reaeérch af thig. type is always difficult and it is not «glways po ;sible

U"l

to CQEEIDI all ®he variables to the extent one wauld pref 5%, As stated
Eaflle:,, the author cited several things beyond ht‘;r ;Dntral in this.
resgafch design.. Perhaps the most not able lack Df control came when
a chanéa in pr,,,,sar dacreagtg the degree of coordination in the content
% . of the’ twa methods and between the 1973 and 1974 szudiés;z In fact, the
vafiable "professor" or "préieg ors' constitutes a powerful treatment
effect in studies of this type and, when not cgntrolléd; can Jead ﬁo
some hard-to-answer questions. The "like" or "dislike" by students of
:ajkey faculty me ‘mber or two in a study like this (especially one wfﬁh a
“small N) could mask attitudes.tmwatd ”teaéﬁing method." 1In a co#iple
see whethe£ data from the 1973 study

L
L
i
Iy
=ty
H
9]
=
b
rr
—r
2

other lnsta ces,it wag

‘could be rightfully c

f"4

smpared with data from the 1974 study.

were

LY

My blgg st criticism of the study is that so few affective measure

e
o
i}
P

tdlea.-, It is quite possible that students were focusing their feelings
=}

on objects Df EEc:t other than "teaching methed." Attitudes toward

£

"'physicss¥. "teacher,'" "collefe," "engineering," "studying," 'grades, ‘
1
t

"academic sel

. and L' represent, areas that &Duld be more important to freShAQ

man level students than "AL" or 'lecture.” Of course, the author alluded
to this at the end of the report, She also mentioned variables such as

3

student independence and self~ .confidence, which indeed could be signifi-

cantly influenced by a teaching method Euah as AT which places more of

the responsibility for learning on EEQ’StudEnﬁi’ While students often

r 24
insist that they prefer ”Elexiﬁility' and "freedom," it is not surprising

that they mlght not only perform better but actually feel more secure

with a traditional taaching method, one under which they had been pre-

i ¢ iy
viously nurtured, &
. G
\. I think this investigation can serve as a model on which to build further

atudies of this Eypei By introducing and cgntfalﬁing for additional cog-

nitive and affective variahles, additional relationships can be sought,

By using regression analysis it is possible to develop research desipgns
12
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éhat allow rescarchers to examfine crucial factBrs as both independent.

and dependent variables. For/example, variables such as "mathenfatics
n

achievement' and "academic well
as exiting traits, These achieve-
ment but are influenced by raits
when they come to us and they possEs: ften

?
the effect of one course is not powerful enough to inducé(sién;ficanz

=%
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u

cover additional rel#tionships central to the teaching-learning process.
i# . ) i A . , )
¥ \s this happens,; we will surely be able to improve the %Sgtructional
setting and academic performance of our students. This study is an -
example of how a carefully planned, carefully conducted, and well-
reported investigation can help expand the body of knowledge in college
teaching, .
\
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L *Callege Scie

c H
InSEquLLDﬁ; “Physics; —
?tudknt (hldetEletltS' *Teaching Methods,
. = ‘ - - =
Expanded Abstract and Analysis Prepared, Fspecially for I.S.E. b Dafath
part ) epared, pe y ¥ y
Gabel, Universitv of Indiana. e
4
a
Y
: o * i
o
on achilevement,
‘ /
\ Rationale
& R =
- L]
Research Design and Procedure
&
jThe sample consisted of 303 college engineer i ng .and physics students
(98 percent freshmen) enrolled in a one semester introduat@fy level
3
Pﬁ%EiLE course. Students who had a scheduled recitation period at a
= (=
B given hour were randomly assigned to a clasas section which had either
audio-tutorial or traditional Instruction. In about half the cases,
-~ 2
14
Q . ‘ 1 :
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) however, students were allowed to indicate a prefe rence far al paxrl(u1
;tructiéﬂ. 3In;%h652 cases thEAéCUdUHES rere randomly ;%%ifngd !
) EDCHE ﬁf*tht“ ;; ctions with their pre [fotjd model of instruetion, This / “ar
1-5' resulted in 115 in the audio=tutorial treatment (57 randomly assigned /

13
and 58 selecting it) and 148 inéﬁéa standard treatment (101 random

oo
“~
e
l a
[y ]
[
-
m
js W
et
=
pos
P
S
[
i

2ach, These students were distributed in 15 recitation

%
The standard or conventional methe
hours of recitation per
£ Course content in both treatments was comparable. Both groups had the
¥ ‘ ;
/ same homework assignments, similar lab experiemtns, and the same ]
£ ! )
i , R
f the standard course was the co-author of
1
§
Aptitude Test in Wﬂthzm3t1cs‘(§AfH), verbal aptitude of the same test
(SATV) and a mathematics pretgst composed bv the authors, SATV was - ’
eliminated becat it was fcuéd not significantly related to the final
grade 1in either treatment. (S
The dependent vaﬁiablg, student’'s achievemen i course, was then
] measured by the f1n11,c§%f2é rrade, This was based on the student's (
lab work, qui: amination and final cxamination,
¥
15
O
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e
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ctutorlal method of standard metheds, there was a significant

data were analyvzed in several wavs, Means and standard deviations
Final drade were compared for the two methods

r
of the SATM, Math Pretest and
f

two instructional modes, The Johnson and Nevman technique (

1
to analyze the interaction between the trait (mathematical abili

! [ :
Findings N ’
= T - -, : g -
S = \
? _
; . .y
Although there were somé 51gﬁ1f1raﬁt differences in pretest math scores

®

although there was no significant

o
e

Results of this experiment

diffef?nﬁé'ijxphyzLis achicvement for Stud@ﬂtﬁ who studied using the
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i
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between physics achievement and math skills as measured by a pretest and
the SATM. Students with high ability profit more bv the conventional

fit from the audio-tutorial

Although this study has limited generalizability, great care was taken by
the authors to randomly assign stude

strengthened. First, the purpose of dividing students i
those that preferred a particular mode of

in
assigned group, 1s not clear. The authors do not justify this classi
h h

ion in their rationale, do not sta
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was 0. nt traits, Although
this may be true, no méntign is made about the rsliibility of this test,
A nine-item test may haveglaw reliabilicy and, therefore invalidateythe
study ’
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Another area that needs clarification in the article is iu the interpreta-

tion of the tables., Although’ %hg nunber of subjects in Table ITI is listed

as 303 %Eudénﬁﬁ the number in Lab]é‘II lists 282 students., It is also

: difficult to intexpret the means

mn
ed as rhe cagrsc final grade base

d on scores Lhat faﬁgp from 0 te 400,
The reader really needs to know how these scores are translated into gradés,

. A final grade of 6,44 has little meaning as one does not know to what letter
grade it is equivalent or how it was derived. Because of this, it is also
. . = .,
difficult to interpret the regression equations that ar iven for both >

treatmghﬁi. (
. ' . L \

\
hould "be -ﬂdé of which statistical tests are

'W

[yl

. In addition, specific mention
¥

e could probably askume that a t-test is uded for the analy-

a béiﬁg used. Or

—

in Table ITI but no mention of which correlation Eatff;;;a nt

- ?é was used is given ing the article. , ' 5
R | \
ti;f ikég%ant%ébuti@n that this study mskeg ﬁ@ this area of rese f fiiS in thalaréa
4 éf maﬁhﬁﬁ@lagy The methodology for determinin ng. héhtfdlﬁ=tféﬁ tment inter-
actién Appears SGJﬁdgLVThE methmé uszed was ChE)JﬁhﬂaDﬂ Neyman tg%hnlque.
By;ﬁ%ing this technique one fangﬁt omly detetmina whether the is a signi--
‘e ficant interaction but also the level of the trait/ that will yield a C%ﬁ A
_.slgaificant interaction at the level of one's chggte. Other rese %éha;sg§ha ffg
f; iﬁVE?tiééﬁE trait-treatment interactdon’ may w1sh to txaml Eith s methodology
to éétermin its applicability to thefir own studies, '
f . Studies of this nature make a Si;gifizant contribution-to science education
' even thﬁugq}tha result=s mav not be gsq@féllged to other caursgsi This Study
acts as a é@del on which replication studies inpother educational Zettings
ca#lbe carefully conducted. By combining resulte from a series of thégéf” 53
replications, generalizations can be made on successful ins ;thtlojsf f
strategil for varisu
'
i
Berliner, D. C. and L.™-§
Cronbach, L.J. and R
as a Eunction of Inst
Johnson, P. 0. and J.
- i
o > 18 . | ‘
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pattern¥ of the cognitive processes implied in teacher-made examinations

T
/tin secondary school science; and, :(2), to relate the pattern to selected

r® profegsional in-service training, academic specialization, and

status asipart-time versus full-time?
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Rationale
i < .
. The relatively recent attention given to the types

idderable insight
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V'of the process. For example, it has been shown that through proper '
ant (Lnfluc:,rftjé on direct

studdnts., Test items are queg-

of 'studies. OQuestioning, in =

s - ) 7 » ) 7 ] .
) the form of examinations, {is same forms of anallysis. fl '
It 1s therefore nece in a manner which
identifies the level elép an appro-
priate answer to the ermining
/ ~the Q@%nitive level must ij/ﬁéﬁéxxi
F%-Ts"‘f B )
. in the context of the terialss~
o . e
X and Dth:ﬁ}; ctors to were ude
J y
5 to stimulate learning of item,
Design and Procedure ;
— = — # o
Twenty+five randomly selected secondary schools in ﬁ;ifut, Lebanon,
which;ﬁ%@ at least grades seven to ten were identified for the study.
One fl ss each of grades seven and ten was selected in each school,
- L
L
= three-to-five
Each teacher
ur examination of -
w were submitted,
_ - N . : i ¥ 5 : ’ 5 L .
In addition, information about the teachers' academiec specialization,
. . . . B s _ - -
teaching experilence, tgaining, and status was obtained. * i
= - "L\S
’s .
2 = .‘—1
O .
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e of one-way analvsis of variance was made to analvze the relation-

'

U

Iy

[

hip betw

L

[rd

2R

rt

he science subject taught and the level of t

;

i ( . . .
The t-test was used to determine whethpr cognitive levels

no relationship existed between

asking questions that require compreher
correlation" existed between the teacher's statps and cognitive level
1

questions. Full-time teachers required samew%&t higher levels of cog-

d
the 0.0l level) and a "low nepative relatlonship" when the correlation
i

e

betwgen teaching experience and the items classi

and Application.

L
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Unlike many educational

results lies in the fact»that‘sigﬂi icant differences between the
variaug pnpulatlu 1s weTe not found. It would seem logical to
hypnthegége diff?flng levels of QJESE%

n
tenth grade teachers, better trained and lesser

found. Perhaps the most startling findin

items requiring low lévels of cognition seem

with the greater amount of teachine experience. This would appear to

\)‘ o 2 4 + + 1

ERIC - o

Aruitoxt provided by Eic:



(g
ol

AN
'

y In genefal the stu&y cuntributeg to the body af kncwledpe centering on
3 quegtioningx objective formation, aqd evaluatiOn. .There are hawever,

'everal items in this repcrt that must be discussed some are minor

hniaal3qgestians, others are somewhat_b:éadér in 'scope.’

B s e

b AN - £

Althaugh the author indicates that the schools involved in the stuﬂy were

-/ selecuea at raﬂdam, he dDES not indicate how the specific teachers
(glasses) were selezted in those schools. If 25 schoals wepe’ involved

in the gtudy and each schogl contained two classes, that would I§§iéét§ -
that 50 teachers would be 1nV§1ved._ Billeh reports that the 33 examina- .
tions used in the study were submitted by. teachers in 18 sch@alé-f What -

happened to the other seven schaols and 17 teachats*  WaS;théIE some

. aelect%en that may ha{ra‘b,lased tﬂe results?

- i“' : ;" ,
: Anather c@mppneng of the 5tudy that is not thoroughly discussed is the

ptgcess of selection of the threakto;five hout sessiaﬂs cayering the

(=

unit in each class. ngiwas the unit salezted? Was there randomizatioﬁs ?fm’

or an attempt to maintain similarity? . It would seem that in some cases
‘that to develop a OﬂE!hDuﬂ exam covering materlal that was learned iﬁ a
three- to five-hour session may fotce the teacher to over—emphasize- 1ow
level cognitive skills.. As Billeh points Qut,.there was not even one
question at the an%lysis gg Syﬂfhesis leVEl"iSQﬁEth, the désign‘shéuld
o insure that bﬂth§¢hé typefand amount ﬂfﬁcontent covered wbuld be both of
\ = quality and quantity to prVldE the background necessary for the develop-
ing of highér cognitive questions, L?ﬁghe threa—hour class session is

devated to low level cognitive learﬁing, which may 2; very approprlat%{

—

in the" context of the overall Currlculum Lwhy would the examination be

any different in IEVEI?

i,

The establishmaﬂt of the alpha 1evels ranglng from 0.01 to 0.05 w§5 .done
so without any commentary. It appears that the levels of Statistlcal
signifi&ance were used more for descriptive purposes than in terms cf
‘ statistical inference. If calculations are being used fafgdéscriptiv§
K”purpasesi then the level of significance is of less value than a discus-
- sion of Type 1 and Type 2 errors assoclated with the %thy The

researcher's comments concerning Type 1 and Ty e 2 errors would be of

as much, if not more, value to the reader thanjare the footnotes, "Not

g
-




H

Eig@ifi;ant at .0.;05 level," or éignificangly different from zero at the =
0.01 level." Althgugh this abstractor recognizes the problem faced by

g

."authors In getting research published that does not include _some aspectﬁ
or tests of statigtiCal 51gﬂificance, tgépe would be considerable bene-
fit accrued to the research Eommunity 1f some space and time were devoted
to the items described above. To be of maximum use, descriptive\studies
must pravide as much of the backgréund data and milieu of the investiga-
tion as possible,

#

o S - , o
The investigator clearly limits the conclusions‘drawn from the study to

-

cience teachers in Lebanon. Since the sa ample was drawn from that popu-

] , d
ion, it se ems reasonable however, that there afe several hypntheses

B @

at
which are inhefent in those canclusians that reguire fufther investigaﬁ
tion. _Perhaps the most important is that "science tEaEhEIS nEEd to bé
trained in identifying important educational objectives in 4 specifid
teaching setting.”" While this may seem logical, éugh a statement does
ﬂéﬁ négessarily follow from the fésuiﬁs provided in this reseafghipaperi}
An equally valid hypéthesis, recognized by Billeh, 1s that the real issue
may lie in the teachers' inability to develop tesﬁ‘items of a higher
cognitive level, Perhaps ti¥¥ two issues go haud—inahand; yet that

iz an assumption that must also be tested.

=

&
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White, Richard T. and Lindsay D, Mackay.

_"fhysiéé Examinations of 1966, 1967, 1968 were analyzed in terms of the -

a _ . -

T

: Bloom's Taxonomy Apply _

to Physics Examinhations?” ihngus;tal 3cience Teachers Journal,

-18(4):66-70, 1972, = S o '
Déscfiptérs—s*Ach}evament Tests;, Evaluation; Evaluation
/Criteria; *Educational Research; *Physics; Science Educatinn,
*Secandafy Sghnal‘Science,rTest Coﬂstruction

Ezpaﬁded Abstract and Analysis Prepafed Egpe cially fér I S, E by Robert_A ' -

L, Steiner, The Ohio State Univer#ity, 7

R

Pufgaéé N
The researchers investigated standardized exam 1in atian item character-
istics in terms of their possible importance in the preparation of

valid examinations, ThéVViéﬁéfiéni(Victdtia, Australia)” Hatricula é

subject matter content of the items, the item response format, and the
cognitive level of the item , to see if these were relevant dimensions

to be considered in the construction of valid examinations.

Rationale
The use of dimensional gfids-té assist in preparing course examinations
12 a common practice, It has genefajly been assumed that the validity

of examinations is indeed improved if items are selected according to

\b—"

cognitive abildty leve It is expected:that items with simila

ar
e 2

characteristics should be highly related. S

v

Research Design and Procedure

This correlational study was based on an analysis of representative -
samples of student dara for tne Victorian Matricuiration Physics
Examinations of 1966, 1967 and 1968. Each of the items contained in
the examinations was classified on three dimensions. The diménsions

were:



. .
o ’ ¥

1. Subject Matter Ccntent'(z divisions). The examination itamgg?i

were designed for the four sections of the PSSC physi:s text-

e

baak ‘(prior to the Btd editlan) ﬁich Segtions'i and ' III farmlng
one divisian Sectiof’ I1I a sacéhd division and Se:ticn IV the

third division.r : =

e 2. 'Itém Kespdnse Format (2 Eivisions) The items were Eithéf’gf

*

e  the. campletinﬂ.or multiple choice response format and were'

=

~classified acca:dingly. ;;g
3. Cognitive Level (2 divisignggéfiKngwledge and:campreheﬁsion
items were classified in Ep;idivisién and all higher cognitive
level items were gfauped.inja'QECGnd division,.

=

Each item was uniquely classified as fitting one of the twelve, possible

cells of the three dimensions.:

Subject Matter Content - i ‘ *;K' . N
PSSC I & IIT PSSC II
' o ___Forpat —_ Format I
= MC Cc MC C
- el - — — — —
""‘g I] - ¥
K e
S - UL — LA -

Student responsge to each item was scored "1" if correct and "0" if incor-
. Student score for each of the 12 cells was;ﬁhe sum of correct

Twelve-point

rect,
;tesponses to items classified in the particular cell.
biserial correlations were. made for each of the items contained on the
1966, '1967 and 1968 examinations utilizing a representative-student
sample for each examinétiqn.; The 12-point biserial c@rrelé;ians for
each item were mgﬁe between studenty score on indivigual items and student
total score on each of the 12 cells, In thé'ﬁase of .the correlation of
C the item to the cell to Whlah it was Classified

incdude the item being correlated.

The correlation matéix for each examination was used to .carry out four

separate analyses. In each of the analyses, the number of items correl-

ating highest with cells of similar item characteristic dimensions as

_the total score did not

5y



=T =

h‘,céﬁpated to the number expected due to chance was used for statistical -

*

analysis. .

[

A\

S .

: e ———

In the first analygis, item cor elatians with all 12 ceils were consid-
ered. The frequency dof tha higheipftogfelatiﬂn of items to cells to
which they belonged was exaﬁiﬂedﬁ = -

: In the second aﬁélysis, the frEquency af ‘the highest correlation of items

. ta ‘the ii’téilé é;ﬁéf than_the one to whizh Ehey hglonged was examined.

i

" In the third analysis, the frequency of Ehe highest zérrelafiqn af the
items to the eight cells of different content Dnly waSs. examined Th;s

EA

was carried out for the 1966 -examination only.’ Ld ’ .

i v

In a fourth analysis, ~the frequency gfmthéihighest correlation of items

- to- thé fnur cells of dlfferent content and itemr response format only was

made fér all three examlnatlgns.
F

2 . #

In,the first analysis, rlt &as found far all examinations that the number

@E items which correlated hlghést with the cell? to which they were unique-

1

=

y classified was Elgﬁlflcant (p<.0001),

=

was restricted from the aﬁaly is and the item correlations to the remain-
ing 11 cells was examined. The number of items in which the highest
correlation was with a cell of similar content was‘ significant far the
1966 and 1967 examinations (p < .0001) and the 1968{examinat10n Q:{ 01).
The number of items whose highest correlation was with cells of similar
response fafmat was also significant for the 1967 and 1968 examinations
(p<.02). The number.of items with highest correlation with cells af
similar cognitive level was not significant.

In the 6hitd analysis for the 1966 examination only, correlations of items

with cells of different content only indicated that the number of items

29

o

. ] o ! ) ) 7 o
n the second analyqis the cell to which the item was uniquely classified -
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whose h hest erélatian was with cells DE similar response format was

significant (p<.005). L . -
T = . FI ’ : T e i ' ] V””‘

In the fourth andlysis, which looked only at -item correlatigns with cells

of different content and response format, the number bf items whose high-

est correlation was with cells of 51milar cognitive level was not found

to be significant. - - .

I
"

Interpretations

Based on the éé;elt of the four. analyses, the researchers concluded that
bath content and respanse format were relevapt dimensions to cansiz7g in
on 12

physics examinatlons. fhe researchers also concluded that there was no

items and shauld be considered in ensd ri:grc ntent validity in Gra

evidence from their analys es of the 1966 1967 and lékS Matriculation

”“Ehysics Examinatipns of the :agnitive levels of classificaticn as used in

the study ‘to. iﬂdlcate that it was a relevant dlmensiaﬁ to be cang}dered

in relaﬁiaﬁ to ccnteﬁt ﬂalidity when éx”mlnatlonstére constructed.
. Y . -~

Tt . \
: Y ABSTRACTOR'S ANALYSIS . : o

The methods use? to inve Elg,ﬁé%ébﬂtéﬁt validity in this s.dy ‘e differ-

ent from those “traditionally used in \’evalu iLStUdiES; It . not '

apparent that the 1nve§t1gatars have examined ¥Wntent validity, but

rather the sttength of fElatiDnshlpS between 1ndiv1dual items and posgt

Hoc a priari diméﬂfiﬂﬁa of: physics examlnatlans

The results are not particularly surprising ana perhaps predictable. The
dominant role of Sub]ECt matter content has been shown in many studies
and one would expect the highest co f{elatlén to exist her The authors
found that the frequency of correlation of items to the cells of simila

oncluded

ﬂ

cognitive level was not different from that due.to chance and
that cognitive. Ipvpl wn: not a %lgﬂiflLlﬂt dimension to consider in con-

tent,validity of physics examinations. The use of only two levels of

4



classification, but there are still some inherent problems with yhe classi-
fication. Students we%é»zemingtfﬁgmiﬂumerqﬁs,backg;@uﬂd&Agiw?Ef§9%§rgnd o

 teachers, What may have been higher cognitive level items faf ome may mot

have been so fbr others. The other dimensions of content and item response
format do not suffer from the p@ssiﬁiﬁ overlap or mixing of subgroups ‘as
the cogniMve level-élassiﬁrgagign does.

M = fi . T i

s

—
The fepaft is V’ackiﬁg somewhat in,gtaritygk This could be due in ﬁaft to
the brevity of the article. “Fuiiér éxplanaﬁia’s of some aspects of the
study and the lnclusien of some data and tables would have made Ehe repart
much more meaningful to the readeri /

. .

The authcr%\indicate that a representative student sample was-used, but’ = =
there is no indication ﬁf théﬂfample size, or the size of the studéét éopu;
lation from which the sample was selected, or haw it was selected. rThe )
authors also indicate that si?g of. the cells to which the items were' uniquély

sified contained a smallnumber of items, but there {s no indication in

e
il"“

hé report as to how many items. A table indicating the number of items con-

re
)

¥

ained in each cell for each examination would-have been beneficial,

The frequency of highest item correlation to cells of similar item character-

istic dimensions compaked to that based on chance was used as a ‘basis for S
conclusions. Although pfabability levels are giVéﬂ,ithéfE is no indication
of the actual test s ailstic used to determine significant results.

Y

The magnitude of the correlations is not given nor indicated in the report,
The analyses are based on the largest item-cell ccrrelati@ns,-but there is
no way of knowing if the correlations are statistically or educationally
significant. Since only the largest of the item cell correlations was-used
in- each analysis, other significant item-cell correlations would not be con-
sidered. Again a table(s) for each of the four analyses actually giving the
number of correlations and range in Si e with each dimension (or each cell)
would have been useful for the reader t6 better understand the results.

H%ny of . the above criticisms and suggestions result from the brevity of

]

the original article. It is quite likely that jourmal restrictions beyond
' i
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the control of the authors contributed to the omission of additiona

1al-data
and tables which would have made the report much clearer for the feadét,
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Levenson, Hanna and David W. Brooks. "Student Evaluation of Lectures versus
Graduate Student Laboratory Instructors in Introductory College Chemis-
e *try." . Journal of College Science Teaching, 5(2):85-88, 1975.

Descriptorg=f ‘College Scilence: *Chemistry; *Classroom Environment;
*Educational Research; Higher Education: Ijétruction: Sgiéncer

Education; Teaghing A531§tangs *Teacher Evhluation

Expsnded ‘Abstract:-rand Analysis Prepared Espeeially for I.S.E. by Richard M.
e ->~vf—5ﬂhi3ﬂk¢—rkﬁm1ﬁiifwde S -

. . A
_ A\ . S
Levenson and Brooks felt there was a: neeﬂ .to investigate the usefulness of

studént evaluations of laboratory courses because the goals and methods of

5 J laboratory teaching differe "dfastically from those of'classroom teaghiﬂg.

. Theyf§§1t the differences fn.
1

milieus and purpase beﬁzeen the two instruc—
tiOﬁa

situations would njée ssarily affect student é rgeptions of th21r
instructors in each ca%% /therefore there would be a differéntié! effect
'upon szudent Evaluaglons of instructors depending upon the instru;t}anal e

fetting and purpose being considered. It follo ed, then, that tﬁking into

+ ]
. account setting and purpose was of paramount importance when interpreting

‘student ratings of faculty members. Further, the indigent state of knowledge
xgonééfning these, the setting and purpose variables suggesteé a strong need
for additional research. In these regards, three primary research questions

were confronted.

]
1. Would students' evaluations of their laboratory instructors differ

- ~significantly?
- 2. Would students' evaluations of their lecture instructors.differ O
gsignificantly? A ) N v

3. Were there significaat dlfferencz betw%gn students ‘evaluations

of their lab&raﬁ@ry in §truct@rs and evdluations of their lectuters?g
Three working hypotheses were used as guidelineé for the 1nvést g,tiona (“
They were: (1) students' evaluations would gignificantly differentiate among
classroom lecfufgrs; (2) students' evaluations would significantly differen-

tiate among 1abaratcry instructors; (3) students would rate their laboratory
“ : ;
p-,itivaly than their lecturers,

o B 35 o
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Rationale Cj\ ’ . g K
While the investigations were not conducted agéording to a specific model, *

there were two underlying assumptions which acted as points of departure

of sensitive

for the research. The first assumption was that in the ak
f{;ld tested questiannaires, written specifically to, evaluate l’bqfatory
instruction, educational administfators wduld be forced to make dg isions
concerning laboratory study based upon instruments whith\were invglid for
that purpose. Secondly, interpreting Evaluatlons and_;ai£;§,sﬁbsqugﬁt
decisions without taking into account the_ setting might discaurage good
educational practices and penaldze 1n5trucﬁars whose pfimagy obligation is.

to conduct laboratories.

,'-i—'
- . 7 F

_f,h

L
w

e 3
s
The research reported her31n was conducted at Texas A & M Unlver ity and the ‘%)
University of Nebraska between ‘the spring semester of 1972 and the spring

semester of 1974. It includes one main and two.corollary studies. The main

study and one corollary study were conducted at Texds A & M ﬁniversiﬁy while

. the second cdrailary study was conducted at Nebraska University. All sub-

jects participating in the studies were firstsyeaf chemistry students.
o/ .
« / :
- . .;

4
There were three.samples in the investigation: (1) the main study involved

a sample of 329 students fandomly selected from a first-year chemistry popu-

ilatién‘ofrl,EDQi This sample was not controlled for sex: however, the authors

do indicate. the inclusion of insufficient numbers of females in the sample to
allow for the control of the sex variable; (2) the first corollary study

involved a sample of ?DD Texas A & M students; (3) the second corgllary study

involved a sample of 193,University of Nebraska students.

o N\
Y, - i :
Methods
The methods used ingeach study 3rezd scribed by individual studv: (1) The
main study evaluated pFDfESiY:b who gpent ﬁhté& hDur% each week lecturing
to students and a short perfod of time supervising prelaboratory instruction,
36 ) (
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Eﬂﬂ graduate students who SpEﬁt about three hgﬁrs each week conducting labor-
o)the students. During the

labaratory sessioﬁs the only instruction provided byfzhé 1ab@ratary insEruc=
tn,g:as on a tutorial basrs. Following the completion of the sprlng 1972

ter the subjects were asked to complete two questionnaires (dﬁﬁlgned

Senme

by the injﬂ tigators) which conPhined items related to most-liked and items
ralgked t

for Evaluat;an of the lecturer while the

Sleast -liked teaching techniques. One questionnaire was intended
second dealt with evaluation of the

‘laboratory instructor. o (f

After zomplaticn,-thé questionnaires were content analyzed for both most- and
least-appreciated téachigg techniques on a 1 to 3 %oint system. I%fthe former
category a score of 1 on an item indicated a high degree of detail and Appre-
eiation\whilé a score of 3 indicated little detail and appreciation. The
latter category was scored gonversely. A score of. 3 on an item represented
a highly detailed and highly unfavorable rating and score of 1 represented
a favorable rating for that trait but the response lacked detail. Eleven
lecturers and ten~ laboratory instructors were evaluated in thid manner.
¢ . | ’ ®
(Z§ The first corollary study aéked subjects to deécribé,\in detailed writ-
ing, the conduct of the last lecture and laboratory session they attended.
The scoring of this dAnstrument was based upon word count techniques.

7
(3) The second carollary study was conducted during the spring 1974 semester

and used the same strument and evaluation scheme. as was used infthe main

study. In this %tudy studerits evaluated graduate student lecturets who also’
were their laboratory instructors. . The graduate students spent one hour

each week as formal recitation instructors aﬁd three hours each weéﬁ as
laboratory instructors, They were evaluated as lecturers and as lab instruc-—

‘tors in the same manner as were lecturers and lab in structors in the main study,

7
-
Data Analysis ,.i*’

All hypotheses were evaluated via analysls of variance techniqu
I

'11

es
maximum probability for making a Type I error was set at P 2 .01.

37
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The findings are summarized in two sections., One lumps the findings of the
main stuﬂy and the corollary study conducted at the Hniversityuof Nebraska
and the second includes the findings of the corollary study conducted at

Texas A & M University, ' .

Main Study and Nebraska Corollary Study

= - " 'i i“ R
Although the main s dy involved both senior faculty members and graduate
students while the Nebraska corollary study invalved _only graduate students,

the result% af’both investigatians were essentially the\samei They were:
(1) questionnaire items concerned with most-appreciated teaching te€hniques

failed to diffe:eatiaﬁe:significantly among lecturers, among 1ab0fatory

a group; (2) questionnaire items cohcerned with least—appreciated teaghing
éégﬁgiques differentiated signifécaﬁtly among lecturers, among laboratory
instructors at the .05 but nof thé .01 level, and between lecturers as a
group and laboratory instructors as a group. In the case of the third find-
ing, subjelts were more critical of lecturers ;han of lab instructors; (3)
the most positively rated lecturer was on the positive side of the mean item
Scafes for both most- and leastfapﬁreciatea teaching teéhniques and the most
negatively rated instructor was on the ﬁegative side of the mean for both
types of i\géms, ' ’ -,

' v -\

- L

-

Texas A & M d% ollary Study

The following results were obtained from the data analysis in this study:
(1) a total éard count failéd to diffETEﬁtiaté‘ significantly between lecture
ikij ‘and laboratory settings- (2) aubgeczs wrote more about the first type setting
they evaluated: (3 suhjacts wrote more abuut 1ectufes if the lecturers were
not present and the Ss had just completed a lab session; (4) subgects wrote
maie about lab@rézéry gsettings if the lab instructors were not present and
thé Ss had just finished attending a lecture; (5) when numbers of first
person singular and plural pronouns used were analyzed there was a highly

significant difference between the lahoratory setting and _the lecture setting




/ ) ' ' ) .

- . . e ‘ L S X
favoring the lab setting; (6) when lectures were dggqiibed first, [twice as

: many first person singular and plural pronouns were ubed than when lectures

-

werg described last.
1Y

Interpretations ' : y
— = = *

. i
=

The .inveatigators drew the. following cdiiclusions from their findings based
-upon the use of an’ open ended or subjective questionnaire format.

ol R o 7 ;

1. Least-appreciated teaching technique related questiomnaire items

can meaningfully discrimnate between lecturers.

2. Students-are more aritiéal in their evaluations of lecturers
than they are of laboratory instructors.

3. Hast;appreciatéd teaching %echnique related questionnaire items

are. not good discf}minagars of lecturers and laboratory imstruc-

- tors.

4. Students preceive lecture and laboratory settings differently.

5. Instruments which are effective in evaluating one educational

setting are—}ess effective ih makding evaluations in another - .

setting. —

ABSTRACTOR'S ANALYSIS

In this period of increasing demand on the part of taxpayers and students

for faculty aqcountability? the burden of reconciliation of the issue has

fallen upon the educational administrator. Whgf,ill be tenured and wﬁoiwéli*‘

not, which programs survive and which meet their demise and many other diffi—
Y, cult questions are related to good and ongoing faculty evaluation préérémsi
They are questions for which there is no simple answer and they are questions
with which even the most knowledgeable of administrators finds difficult, It
follows that those unskilled in the art of faculty evaluation may serve only
to frustrate able faculty members, discourage good programs and generally

create havoc amongst stable and good edugational environments,

39
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reas other than

&

Since many educational administrators enjov expertise in
faculty evaluation Instrufiddt development, testing and validation, the bur-
den of such activities ©alls upon those so schooled. Tt is to these concerns
and to an obvious Vuld in the literature that the authors have addressed

Ehéir research. -

The concern that instruments developed for the evaluation of one educational
setting might not have validity when applied in a different setting is valid,
Further, the validity was su pported by the results of .the study.

S

. _ [ s . .
The results of this study suggest a need to be extremelv cautious when inter-

not well

LAy

preting the resulﬁs'@fbany faculty evaluation. 1If the evaluator i
versed in interpretation and/or familiar with events surrounding an evalua-
tion instrument's development, then advice and counsel should be gsought from

colleagues and other professionals who are more knowledgeable in the area.

The results of che study suggest that certain types of evaluation items are
viable discriminators of weak and strong faculty members while others are
not. ﬁowever, this conceptual contribution must be used with caution since
.=b,’ad entirely uﬁ@ student perceptions. To generalize to a more
global population at this time would be premature., It might be that, 1f
the research were duplicated at different institutions, controlled for age
or sex, the outcome would be somewhat different.
Research design also has a strong influence upon the outcome of a piece of
research. It could be hypothesized that different results would surface if
graduate student lecturers werec evaluated based upon the same number of

student-lecturer contact hours per week as the faculty-lecturers. Another

r

o]
hypothesis suggests that if institutional goals and objectives were con-

o]
trelled, the outcome might faver other conclusions. Random sampling for

all studies, while perhaps not always essential, always strengthens the
validity of conclusions. Generally speaking, wlien one considers the possi-

{tutional constraints, the problem of obtailning willing
variables, only one conclusion
can be made concerning the rescarch deslign; thal Is that the des ign was a

good one,
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Perhaps the most scathing criticisms made of contemporary research in any
field are very subtle. Those for whom rescarch would he of most henefit

v
quietly refuse or openly resist reading the latest journal articles, It is

not until research is re-written and incorporated in warious compendia and
other textual materials that many educators hecome aware of #ts existence
and by this time it is old and perhsps dated. Thé question why such events
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f cont émparary research within

[=n

0
proper context, 1t must be remembered that the majority of research is pu
i

tors today are being confronted with

duction of articles understood by o ly those well versed in the particular

1. The use of the phrase "is to make in and between comparisons of

the ratings students give to their lecturers and laboratory instructors
in introductory chemistry" is vague. Many readers would find the use of
"in" and "between' difficult to understand and become frustrated early on =

in their feadingi A more detailed (not verbose) description of the purpose

1 s L 0
1
lecturers were being evaluated based upon three hours of lecture each week
or upon the = rvision of the prelaboratory instruction. A need for clari-
fication exis nere,

3. The open-ended evaluation questionnalre would be easier to under-
stand if two sample items were included, one related to most- and the other

refated to least-appreciated teaching techniques.

4, The reader would he well served if the fact that there was a main

two corollary studies had been mentiened at the beginning of the

m
o~
e
[

"Methods" sectlon of the paper.
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5. One must question how the
lary studies. Also, were the 200 subjects In the Texas A & M corollary study
some of the same subjects who participated In the sain study -and/or were
they drawn from the same chemistry population as the subjects in the main

study? )

g, Did the Texas A & M corollary study evaluate the same lecturers and

.laboratory instructors as did the main study?

, 7. The results of the main study are located in the "Rest
-while those of the two corollary studies are.found in the "Discussion" sec-

tion.. The paper would be easier to follow if all of the research results had

been included in the "Results" section.
As was previously mentioned, the staté of the art zgncéfning the use: of eval-
vation instruments across educational settings can only be described as

indigent. However, the results of this research point to a need for addi-
tional work in the area, especially if educational administrators, faculty
development officers, antl others are to use student ratings to best advantage.

tions are made for addi?igial research,

iy

r
Therefore, the fo l owing sugge

l f
1. The sex variable should be investigated. Sp Flfically, does the sex

of the student differentially effect the outcome of the rating, does

the sex of the lecturer or laboratory instructor differéntially

M

effect the outcome of the evaluation, and are there any sex-se

i

interactions which confound results when sex 1s used as a variable?

2, Sincé this rescarch suggests a difference in the relative abilities

of certain instrumerts to evaluate different educational settings,

!—‘*M‘

there 1s a need to continue development of evaluation instruments

for specific educational settings.

3. The question of whether subject age 1s a factor in the way an
1

hould be
L

nsfrument differentiates within educational settings

]

4. The duestion of whether an evaluation instrument develeoped for use
Iin one lahoratory subject area can also be used In other laboratory

subject arecas neads to bhe answvered,

o
el
adly
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"5. . Finally, the questlon of whether or not this study is duplicable,

; should and must be answered. It should be remembered that the

eneralizability of a study's results depends upon the results of
g ¥ ud} P F

. similar and identical studies., To generalize based upon tbajresul s

t
of one study courts confusion and the propagation of half-truths. - In

this regard, one might question what effect

I

he study's designers

* had upon the outcome of the study. .
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The major purpose outlined by the author in this

t a
long tertain groups of students in the Beirut,

1imed at determining
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related to the variables of years .of-education,

a
achievement in science, and culture.

ences, Za'rour suggests that 1f misconceptions are re

thinking or to a misinterpre
as explained by Hancock (1940), then proper tégching-learning situations

-

aiméd;ﬁt fighting thesc shortcomings should
)

i 5 1
of the prevalence of sclence misconceptions on the part of the teacher

can direct teaching toward a clear differentiation of a concept from other

concepts that have a h[;h prohab biliey of intrusion,
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Research Design and Pffc dure L
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and

i

ts were high school freshmen and juniors from 11 high schliools

The process of developing the test was performed through a review of pre-

vious fstudies
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dng experience. Two tests with a total:of 64 items were piloted. These

at all were replaced and errGLa@uS re5pDnsés to the open-ended questions

were transformed into distractors of multiple-choice questions,. A new
version of tﬁe tests was tried to check i language and fDﬁathCtlDﬂ‘% Final
modification resulted in a four alternatives
per item. “Kbb&E5ZQ items w the other 20 were
distributed ammné earth and space sc ‘ e, C istry, and biology. The 120
distractors include 12 of the "none of se' and "impossible to tell" type,
If these were set aside, 108 7 s er potential mis-

The test was administered to the studeits in their rE%péct; e schools or
classes by the resgarcher or an assistant. The percentage popularity of «
%
he
the 130 American students
5
separately throughout the studv. A distractor
percentage fgreater {at the .05 loavel of si
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in the report list the misconceptions and their average papulafity and per-
a

o]
ntages at the different class levels, Considering the significan
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in these items, it was found that there was a significant decrease in nine
cases, an in(reaae\lL'ﬁ;e case (the weight of an object at the North Pole

when éampafed to its weight at the equator is smaller) and no significant

Campériﬁg'tha students of the A.C.S. schgglhyiﬁh comparable Lebanese stu=

o 7 7 | :

dents did not reveal appreciabl n

difference, however, in that there were different--items misconceptualized
1

by each group. Students o
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science course, For the group of American eleventh grade students who
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'S verbal and quaﬂtitatlve SAT part scores were ,41 and .68, respectively,

>7At=the two scho als where science grades were obtained, the correlation
CGEfflClEnt bLEWLCﬂ the scorés of correct responses and science grades

were .51 in one ;ChDGl and _i? in the other

Interpretations

A significant steady decrease in adherence to misconceptions with inérease
¥ . .
. 1In education occurred only in two items which are included in the science
curriculum zbanese schools, while 4 of the 20 items shown to be insens-

on are not directly taught as part of the curric-

...a

itive to level of educati
‘uium;i One m (tt isconceived by most students), "When compared to
be due, the author

o

ite t m
moist air, -the densi;y of dry alr is smaller” s&émé t
states, to a miséﬁnCEived common-sense notdion that wet objects weigh more
 than when they are dry and this is then generalized by students to dry and

moist air.

The’ results of this study showed that t females held significantly more

L :T‘
e
[n W
[

misconceptions (11 out of the 20) than e males at the eleventh grade,

but there was little difference between ninth grade girls and boys and
unﬂvg ity men and women. This appears to be somewhat at variance with =

findings of Baily (1962) who fepartad an overall tendency for E@y&‘tahGI’

students surpassed wo%gn students in the understanding of scilence conce pt .

k ) | |

The qualitative differences, the author statéﬁi between the performance of

the American students and those of the Lebanese students of comparable

status may be due to cultural differences at home and/or different methoads

of teachlng and curricula. Considerably more Amer: students than com-
parable Lebanese students have the m misconception that air is mostly composed
.k
the ﬁuéstiéng Do the American students speak

I'U
[y

of oxygen. The author raise
more of theeccurrence of oxygen or Atre local students drjlled on remember-

ing facts about percentages it a combination of
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these two factors?
.y . /
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The finding that fewer ﬁis;@*capti@ns are held by thasé who were complet-

ing more science coursecs at the™university is in agreement with the res®lts
of Adler (1966) and is in disagrecement with Boyd (1966),
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the right answers that are given by individuals and/or groups in examina-
tions but alsc

o
number of students give a wrong answer to a qu

1 Wro AN St stion. The teacher, then,
can counteract the misconception by pjav;diﬁ; the proper curricular mater=
ial or experience to correct

students have The researcher and science teacher need to carefully examine
responses on tests and then lump similar answers in determining common
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The misconceptions in the test reported in this

(e.g., "Aj¥ is mostly composed of oxygen'" and '"Bones make up most of the
ght of the human body"), to concepts wh

standings in science (e.g,, "When compared to the work that is put into it,

the work can be obtained from a simpl a

"éhips float on *ntér*béijusé they are made of material less dense than

i
hnt, obviouslv, to identify misconceptions
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having to do with concefts than those having to do with facts, For the
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most part in this study the misconceptions deal with concepts rather than

rely faECS.

It would be well to identify those mi%i@nggptiéns which could be remedied
by demonstrations or, better still, by hands=on experimgntatiéﬁ. Unfaf—a
tunately some of the misconceptions reported in this study are associated
with abstract models [e.g., "As you're listening to a radio using electric-
ity at home, the electrons that flow into the radio all change inté energy
(1ight, saund; or heat)" and "To change an element such as nitrogen into
another element such as oxygen is impossiblé,"] and no hands-on experimen-

tatlons can be provided. It is questionable whether egpasicory teaching

]

‘will easily clear up these types of misconceptions,

The test wa$ composed mostly of concepts from physiecs. It would be useful
to identify the misconceptions that occur in chemistgy, biology, and earth
and space science. Common misconceptions in biulagyggﬁch as plant cells
have cell walls whereas animal cells have cell mémbranés or plants photo-
synthesize whereas animals respire are two common biological misconcep-
tions, for example, that the abstractor has experienced in his teaching.
If we could iﬁéﬁtify more of the seffypes of misconceptions made by -
students, we then might be able to ign curricular materials to include
sufficient experimentati@n and material to help alleviate problem areas

It would be interesting to try Mr. Za'rofir

m
N—“

] ] . - 5 = I
can settings at schools varying in ioeconomic levels to Zind mu% how

widespread and how different are the misconceptions among various groups,

%

Also,” cross-cultural studies might reveal under close analysis why it is
in

some lEUfEh experience ease in mastering concepts and

why large numbers of students in other cultures are left with erroneocus

Y
ng at girls and boys in various cuitur%s to see how they differ
may glve clues to why boys do better than girls in science tests in some

es and not in others, It

[l
n

etl not just important to see that there
k]
are differences begfween glrls and bovs on whole science tests., It is
most valuable to know on what items these differences take plac

a
the test has more physlical science items than items from the life sciences,
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it 1s surprising to the abstractor that sipnificant
girls and boys did not occur at the ninth grade am

It may be that, in the Lebanese societv, different cultural

The Nat al Assessment results fln the United States and other standard-
ized s = ~ovide addlﬁlonal items where large numbers of

io

clence tests can pr

students have faulty not

can -be used to identify misconceptions of 9, 13 and 17 year

%%*ﬁgfudénEE, and tﬁesa misconceptions éddéd to Mr. Za'rour's list. For
p

ep
instance, for the 13 year old, misconce

be identified by loeking at pepular choices of the distractors on the
test: 'When a §if5@L faints, one should lay him down and apply cold .
packs'" and»"Ice melting most clearly forms molecules different from those

n u
R f*‘g & B y .
what misconceptions are held bﬁ‘l? yvear olds. Th&se, then! can be used

hope the student then

Q o & 50 ‘: id
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work with some students, but 1t may be that in order to correct some basic
misconceptiens for a great many students, eﬁtensive teaching has to be done.

Certainly this is true {or some of the more b asic and; difficult concepts

.embodied in some of the misconceptions,
i

4
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Expanded Abstpﬁzt and Analysis
E. Yager, U?iverslty of Iowa.

m

Prepared Especially for I.S.E. by Robert

)

The major goal of the report is to describe the goals, rationale, and
procedures which were used in developing the Intermediate Science Curri-
culum Study (ISCS) which was initiated in 1961. The story of the planning
and development\of ISCS is reported for instructional designers who are
concerned with iﬁrriculum innovation and student impact,

T ik

7 !

/ Rationale ‘ ) o %
& -
' | o ;

Previous attempts %Q:iﬁdividualiza instruction are mentioned as fairly

common occurrences. The ISCS5 authors began in 1964 with investigations
as to why past attempts resulted in little more than local imﬁact; They
found that.all were the work of few persons with ideas and nearly ideal
teaching conditions. All téﬂdéd Eo fail when they were transported
generally to the real world. This ‘real world involves CDHSldEfiﬂg such

general issues as school budgets, school design, teacher preparation,

parental expectations, and state rerulations.
The ISCS developers sought means for considering these problems while
proceeding with a practical model for individual e

Junior high school years. Thev argzued that solving such problems and
developing such a model would take considerable time, reso

and full attention of top-level peonle. They were able to secure a

$1,600,000 grant from the Office of Education and later a supplemental
grant of 353,500,000 from the Natlonal Science Foundation. With such

resources,j-time_was available as well as facilities and talented paople.

o ; 525,
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‘was planned, ‘LQWEC?SC kits were designed which contained. all materials
P

i ) “
" N )
, = B ‘\ = o . f,/
More than 250 persons were involved with the efforr, providine a massive
flood of ideas and the invelvement of nersons who would he affected by
: 1Rl )
the program. . : -

ing the degree of innovatio

that junior high school
teachers were shallowly and narrowly prepared in science. Many were

non-majors. The style of teac
aspécially‘thcse that co v
was té build the desired content and instructional rationale into the
materials to enable

ing. .
A program for use in rooms with poor laboratory facilities and resources
needed. Anything requiring special facilities in the classroom or ex

e
rimary vehicle for communication with students because of state textboo

regulacia,s, teacher skills with media, and tradition. BN
# = N
Findings
| 5
J

Two types cf instructional materials were produced. Co

r
with concepts that are important for all students. Optlonal activities

f the core

[

The materials assume that all students will cnmplL e all ¢

materials bu{$ft a pace the student elects. Students encounter ''check-

ups'" within the materfals that mav direct studonts to fUdel 11 activities
if needed. The materials Include references f{,(th@f excursions which

53 5 rl( s ﬁf;t c
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include concepts in new settiné%, historical d2velapmengraf concepts, Or

- more quantitative consideration of a concept.

The materials purport to utilize the Piagetian model for intellectual
developmeﬁti EThg developers seek to emphasize the usual psychological
transitions which nccur'1§>the junior high school .in a number of ways. -
Most éctivitiés require students to handle concrete objects. The more
abstract concepts are delayed to the end of the sequence when students

can bettfr;handle some abstraction.. Disequilibration 1is facilitated by
continually putting students into problematic situatigns forvwhigh
rational explanations are sought. Choice of Eéﬁcepts that are included
are baséﬂ upon whether they are needed and will be reinforced by subse-
quent use. Questions are included frequently as a means for increasing

‘student motivation and invelvement.

)

o

Interpretations

The author describes the ISCS apprgéch as a "semi-systems'" one. The usual
products of a systems approach are specific instructional objectives,
instructional materials directed at accomplishing the objectives, énd
evaluation materials to determine when objectives are met. The procedure
actually used, however, is termed "semi-systems" ‘since the objectives were
formulated after the development of instructional materials. Thes ISCS

fﬁup found that the writing group was unproductive as they grappled with

)

stating specific gbjectives. When the decision was made to abandon the
effort, there was a burst of productivity and a volume of "good" instruc-
tional ga?grials resulted. The developers state that scientists often
bélieve_tﬁat most raally-important objectives of acience instruction can
never be stateé concretely. The ISéS developers concurred with this

i rationale since scientists were needed and they could not work produc-
tively when asked to presééte instructi@nalzobieatives, The "semisystems"

approach resulted in quick production and school trial.

The activities which ogeuwfred between June 1967 and May 1968 were selected
as typical for égggii%ing the ISCS developmental effort. This included

a seventh grade revision and a first draft elghth grade program. About
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40 scientists, teachers and "educationists," supported by artists and
editors, were responsible for the written materials, equipment kits, and
evaluative instruments for 10,000 students to use during the 1967-68

school year.

The project staff processed seventh grade feedback information from the
field trial of the preceding vear. They also outlined the planned eighth
year cnrurse, The summer wrigiﬁg teams were then assigned specific tasks
with rather rigid time-lines. Each seventh grade team was assigned a
épEtifiQ portion of existing materials t% be revised. All seventh grade
materials were revised within three weeks. Each eighth grade team wég
given one week to draft one subject with a rough draft of the entire
course completed in ten days. Reconstituted teams then produced a second
draft with another one-week deadline. The process was repeated several

times with all parts of the program undergoing &% least three drafts.

The authors prepared prototypes of all equipment. - Suppliers were con-
tracted to assemble the actual apparatus kits, By mid-September all kits
and trial editions were in schools in five test centers for field trial.
In addition to the actual field testing, a group at Florida State exper-
ienced the materials via a computer assisted program. This provided

another important vehicle for evaluating the program.

As the evaluation information was collected, formal performance objectives
were committed to paper. They were drafted by project staff members.

Self-tests were developed quickly after the objectives were formulated.

Although large numbers were q;ilized for the summer writing conferences,

the final editions inveolved relatively few persons. The 1I5CS experience
suggests that many persons are good for mass productions, for ideas, for
inventions. However, relatively small numbers are best for refinement and
preparation of a final version for publication and widespread uséi, The
ISCS program is described as an innovative one utilizing an individual

approach. It has had major impact upon junior high school classrooms.

.‘",/ ]
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" in any traditianal sense.

3
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ABSTRACTOR'S ANALYSIS o

"An Aéprgacﬁ to Insgruetiﬂnalgﬂesigg for Massive Glassroom Impact" is an
interesting account of the I5CS story as viewed énd:fépﬂétéd by the ini-
tial director of the project. This kind of analysis is important for the
research community. In many respects it is the kind of observational

report for which many researchers yearn. Yet it is not a research report

2

The report 1s a brief account similar to the Grobman book describing
the Biological Sciences Curriculum Study (BSCS) effort (1970) and Karplus
and Thier's description of the Science Curriculum Improvement ‘§tudy (5CIS)
project (1968). ggih of these acgaunts. hawever, are more inclusive and

provide far greater documentation.

Relating the ISCS effort to other attempts at individualizing instruction
is both interesﬁiﬂ and valuable. HSimilarl?, téfminP the effarﬁ a "semi-
ison. The analysis of Eiagez's model and the ISCS program is also of

general interest. It would be of greater interest for the author or -
others involved with ISCS to develop any Dﬂe‘ér all of these strands inzz
a comprehensive analysis. In one sense this article merely scratches the

surface and does not establish the assertions as such in the program

The author does not approach scigﬁce’curriculum theory and the part ESCS
might play. Certainly there are major differences both in the materials,
the times, and schools from the ﬁaFiDnal curriculum efforts in science
pre=ISCS and post~I5CS. - At times the author seems less intent upon
reporting specific approaches that were used several years earlier as

opposed to emphasizing procedures and directions for 1974 and beyond.

All too little can be included in asseven*page manuscript of this kind. |
However, observational information is valuable and should be collected.
It would be of interest to compare this’ 1974 report of the "approach™ to
ISCS design to reports released in 1967 and 1968. It would also be val-
uable to reduce this report of instructional design to its simplist
procedures and to compare it to other national effafEQEAKih in science

a

= i 3
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and other fields. Further, it would be waftﬁ:Edmﬁgriﬂg'a m@ie complete

dasﬁriptian of the ISCS develapment with the reports EE Grabﬁhn on BSCS,

_Kafplus and Thier 'on SCIS, and other dirECﬁDrS of cu%rent ﬂatianal

cutri:ulum efforts. -This could give us an interesting 20-year- history

. concerning one of thHe most extensive curriculum development peripds ever.

"An Approach to Instructional Design for’ Massive Classroom Impact)' was

well-written and of general value. Because of its brevity, however,

fr

there were many assertions, arguments, statements of fact that create

unanswered questions. Some of these include the following:

What factors (features) of ISCS design make it "innovative''?  What is

the history of individualization? How does paciﬁg of programmed materials
rgsult in individualization? Which other "1ﬂdiviﬂualized" programs were
developed with the view of general use? Where is the specific information
that,desgribés the 1966 science teachers, junior high schools, theg exist-
ing materials? What is the average cost for junior high science? Pre-
I5CS7 Gur:eﬁgly? With the information presented (including rationale
concerning content and approach for both teachers and students) what is
the explanation for the need of special teacher preparation materials?

What=are some of the specific outcomes of ISCS instruction? What are the

ijgctiérs and to what degree have they been met? Is "impact" measured

only in terms of numbers of students? What is the source of the figures
regarding students (from publishers)? What is the "experience that has
borne out that interest has tended to remain high”? 1Is there specific
information concerning student motivation with ISCS materials. How were
initial staff Dbjectivgs for materials (and for students) different from
those formulated after field testing some ISCS materials? Since objec-
tives were staff prP;fEd anyway, is it valid to report that "scientists

found it difficult to prestate abje::tives"‘s a reason for delaying them?
Some other research has been suggested including a more extensive report
of ISCS development and a comparison of it to other national programs.

In addition, the information in tﬂis'géneral summary report could be com-
pared to staff memoranda, reports to fgﬁding agencles, communications with
test center personnel, and reports made aé proféssianalgmeetings. Such
comparisons would provide additional infctma;iOn both regarding the design

and instruction materials, and inﬁé:matién as to impact, A

%
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'Infarmacinn ftum authors, teache ,' and other.staff members wauld QISG*bE

of interestf In fact, diffEYEEE ‘s in pet¢2ptiéns cauld'pfbvideisome‘aﬁ
the most maaﬁingful informatian for dlSEuSSiDn and analvsis. Although - -
iﬂfnrmatian from the initial pfnject director is of great valué and
interest, it is easy to see how such perceptions c@le be_slant%d; ihi,

makes the report no less valid, apprcptiate, nor significant,

1°

- - - R H

Certainly a complete, aﬁcaunﬁlng of the development of the ISCS design
would bE a lEﬂgthy report—and probably inapprcprlate for most 3aurnals
such as the Journal of Research, in Science Teaching. Ihe article, as it
appears, is prcbabiy the most that could be expected. ngevef, this
reviewer would favor a morelextensive manuscript—perhaps a book like
those cited earlier. # . \

. Y,
If specific data exist thaE};Quld provide the background for some of the
asgertions, this information should be publisﬁéd:Wich the usual fdcts,
tables, and analyses. If such information has been published, it should
have been noted in this paper. Such reports would add immeasurably to

the field and provide needed information for decisions concerning instruc-

/

REFERENCES

tion in science.

Grobman, Hulda. Developmental Curriculum Projects: _Decision Points and
Processes. Itasca, Illinois: F. E. Peacock Publishers, 1970.

Karplus, Robert, and Herbert D. Thier. A New Look at Elementary School
Science. Chicago: Rand McNally and Company, 19F -

58

i
-



. . McCurdy, D. W. "An Analysis of Qualities ‘of Self- difécgednéss as Reélated
'  _to Selected Characteristics czf 1 S.C.§ St Pdengg . Science Education,
59 (1):5-12, 1975. , ) '
. Desgriptars——*EducaEianal Research:; *Individualized Inatruection;

= Science Eduédation; *Student-%haracteristics: Science Course
o Improvement -Project; ‘Secondary Education; *Secondary Schéol
Science; *StudEﬁt Evaluatrion .

'Expanded Abstrait and Andlysis Prepared Espezially far I .S5.E. by Gerald G.
Neufeld, Brandon University, s

]
“f
L]
.

[
11-]
H
|2
m
.

:Tﬂe study was designed to assess the relationship between stﬁgéﬁﬁsﬁ éélf
ratings of ten self-direction skills and four r '"independent" variables:

guccess in the Intermediate Science Curriculum Study (ISCS) pragram level
on the course (Levels I, II, at I1I), school attended, and sex. The ten

. Belf-directlon skills vere: (1) operating Independently, (2) seeking
answers wfgﬁégt assisﬁagcej (3) using class time effectively, (4) planning
work, (5) using basic study skills, (6) doing the activities independently,
(7) adapting activities and assignments to needs, (8) working at a pace

commensurate with perceived ability, (9) using excursions, and (10) collect-

\w

ing their own laboratory material

Rationale ) : S

Many Tecently develaped sclence programs, including ISCS, require stu%?nﬁs

t@ assume an active role in directing their own leafﬁing T is study examines
two basic questions relating to the use of these programs. TFirst, whether
students' self-direction skills improve as they work through the program.

And, second, whether achievement in the program is related to the students’

self-direction skills.

The study was not designed to test any theoretical model and §he author does
not cite any of the related studies in the field of 1earner=ccntfalled in-

gtruction.

joi




T 'E S /

Research Design and Procedure -

-

. ' ' 5 ’
Thé study uses a Dne—ghgt cage study design. A total of 1108 junior high

schoo sﬁudentsyfram six schools in the Om#ha, Nebrdska) area served as the

ubjegté; They were not randomly sélected but were the.students of a group
of téachgrs enrolled 1n an ISCS iﬁserv;éé course.. The 535 gr%£? seven
EtudEnts ‘had abqut seVen months ExperiEﬁgg with Level I, The 410 gréﬂés
' elight students had all completéd Level I and had about éeven months exper-
fence with Level lI. A high, but unspecified, proportion of the 164 .grade
nine g;udegts had not completed either Level I ot II and éo had only about
asevenémanths experience with ISCS, while the remainder had taken ISCS
throughout junibr high school, The author did ﬁat sepé%été out these two

groups of grade nine students in the data analyses.

The students' self-direction skills were assessed using an author devised
Self-Directed Rating Scale (SDRS). The instrument consisted of ten items,
one for each of the skills listed above. The students self rated their own
skills by indicating on a five-point scale (supported by three beha;iar
descriptions) the degree to which they perceived they had attained each
skill (1 indicated low ability; 5 indicated high ability). A total self-
direction score was obtained by adding the ratings assigned to each of the
ten items. No indication of the validity or reliability of the instrument
was provided. ‘

Student achievement was‘Eé;QESed by teacher ratings. Teachers identified
students in the top 15 pe Eenggaﬁd the bottom 15 percent of their classes

in terms of grades. Thi”pfévidéa three achlevement graups£ the top 15

percent, the middle 70 percent, and the bottom 15 percent.

The data were analyged using ANOVA for the "k" group comparisons (achieve-
ment, level, and school groups) and the t-test for the two group comparison

(sex). For the "k" group comparisons, only the ANOVA F scores are provided.
\

Findings .

Statistically significant differences were found among the high, middle, and
low achlevers for each of the ten skill items and the total self-directedn

score. Except for one item (adapting curriculum), the high achievers

O - - 60 .
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psrss;vsé themselves as mote self-dir szsd than ths middle or lsw achievers,

“.The author hypothesized that the !mssns for sdsptiﬁg surficuls are in the

reverse order because high achievers tend to be more csnforming and are

!rs}ustsnt to skip activities and/or sssignmsngs_'

The snslysis by 1svs1s (time spent using ISCS) indisstsd ﬁsnssiénificsnt

diffsrsncssﬁsxcspt fDr the iﬁsm relating to the use of e rsisﬂs andythe

total score. In these cases.the fstiﬁgs vere highsst fer Level TI students’ 7

followed by those for Levels III and I. Tﬁg author hypothesized that the -

_varying experience of the Level III subjects 1s responsible for the lower

gecores 1n Level III.

The ‘analysis by school attended indicated:.significant differences on the

= N i ] -
total score snd all items except for the one relating to seeking answers N
indspsndsnily. ‘The rsaséns for Ehs diffsrsncss are not rsvsalsd

study.

The analysis by sex indicadkd several significant differences.

higher on the total score and items relating to: using class tims

a work schedule, usiﬁg study skills, pacing, using excursions, and cd
lab materials. Boys scored higher on seeking answers i%dspsnésntly sﬂd
adapting curriculum, The author hypothesized that the boys scored higher

on these items because soclety tends to value aggressiveness and independ-

Interpretations

The author concluded that: (1) success in programs like ISCS requires ade- .

uate self-direction skills, (2) these skills improve with igﬁfssssd exper—

L]

ence with the program, (3) school "climate" or ways schools or teachers use
the program may affect students' perceived self-directedness, and (é) girls
saw themselves as more self-directed than boys.

-
The implications dyawn were: (1) that self-directedness should be assessed
early in the school year to provide diagnostic data as a bssis\fsr saspting

instruction or fostering skill development, (2) that school "clims can
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affect the success ; of a program like ISCS, and (3)’ Ehat bays are more 1ikely
to have difficulty with these programs than girls. : Lo

* N = : -
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ABSTRACTOR'S ANALYSIS

£

. . |

This study deals with an important area of educational research—the feiatiens

ship between measurable student characteristics and the effectiveness of L
= i }

various instructiodal methods. Thls area of research has generated a great
,deal of interest and reséarch over the years as it is the key to Effeatiyé,-
individualizatian of insﬁrugtian._.Unfortunately, the author does not cite
any of the previous work done nor appear to build on the pfevious research’
"1n indépéﬁdent study, learnér—controlléd instruction, adapting instructinn

to gtudent needs, or self evaluation, T

The validity of the study 1is undermined by the choice of research desién_
The ‘one-shot case study design is one of the weakest peséible*desigﬁs and
fails to control for many factors that can jéﬁpa}diza the .internal and
external validity of an experiment. The use of the design is paftigularly
inappropriate for a study that attempts to determine whether students' self-
direction skills improve as a function of time. A time-series design with

a control group would have been much more appropriate.

—*C:

Jeing teachers' reports of grades in L3CS as the basis for rating student

achievement 1s somewhat questionable., The Individualized Teacher Prepara-

tion module Evaluating and Reporting Progress (ISCS, 1972)f§ﬁfﬁﬁragés \

teachers to consider such subjective factors as: self- paging affg\i E?}
gself-reliance, and social responsibility in determining a student's grade,
The reported relationship betwé;n achievement and self-direction skills may
aimply be evidence that teachers are considering these skills in determin-

ing the grades,

One of the most serious weaknesses of the ¢ is the lack of any validity
and reliability data om the SDRS instrument. In the absence of such data
all of the figpdings are suspect, The relationship between self-direction

( and achievement may be just a function of grading practices or just a"halo"
effect, The variation among the schools may be more a function of SES than

"climate." The higher self- difétted s among girls may just be an

»ﬂ
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expreeeien of the generel tendency of junier high age boys to rate themselves
lower in achievement than girls do (Russell, 1953)  The validity of the

at udy would have been impreved 1f the independenee scele of one of- the stan-

dard pereenality tests had been used. ' If none of the published tests were

suitable and a new scale had eozbe.efeatedr thegeuther should have provided

some indication of the inet:ument s, validity and reliability as Pare and

,gutegw (1973) and Wang and Stiles (¥§76) did when they devised similar inetfu=

ments,

The data obtained from the use of the SDRS represent, at best, ard?%el data.

Although the ‘use of parametric tests, such: as and the t-test used by.

the author, to analyze ordinal‘data is common in-éducational research and

: can, to some extent, be justified by refefenee to the rigor of these tests,

the use of non-parametric methods would have been more appropriate.

)
The aneiisie of the relatioﬁehip between self-directedne ee and time in the
program would have been improved if the Level IIL stude its had been separated
into two groups: those in their first year in ISCS and those in their third
year. This would have allowed comparisons among students with one, twot and
three years of experience as well as a comparison between Level I students

/

and Level II students with one year of experience.

The manner of presentation of the results of the statistical tests couldalso
have been improved. Tables I, II, and III list the results of the ANOVA
tests for differences among greuﬁe of students diffefiﬁg with respect to
achievement (three groups), level (three groups), and school (six groups)
respectively. The F scores listed in these tables indicate only whether or

not any of the differences between pairs of groups are statistically signi-

" ficant but not whether e}l differences are significant or where the

differences lie. The failure to indicate the result of subsequent pair-

wise comparisons (there is no indication that these were even computed) means
that it is impossible for a reader to determine which differences are statis-
tically significant and which are not.

The finding of significant variation in self-direction skills among students

am
ols is an interesting one, Although this may be the result

;T

in different sc

e
of SES or school " ate," it may well be due to the fact that the ISCS

[ te
teachers vary considerably in their use of the program, Subseguent

m
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e of the Level of Use model

‘investigators would be well advised to\make u

(Loucks, Newlovéi and Hall, 1975) or the Leve¥ of Implementation model
(Neufeld, 1978) to attempt to measure and account for this variation.

Many of tBe new sclence programs place a Ié%xédeal of -responsibility on the
students for managing their own learning. 6\331 sgudy reprdsents one attempt

-

-0 fElatE student characteristics and ,program requirements and ,outcomes for

{ ﬁ%nstructinnaL approach. However, much research is still needed to
determine which students can best benefit from this approach and how to
optimize 5tudént outcomes, o
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