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, o . " Abstract

. A method of individual instructor classroom research is p?opoeed
. and demonstrated. in this paper.’ By capitalizing on baseline data
collected from a similar, prior class and focussing treatment upon
difficult test items, the instructor can.develop sensitive within'
‘class designs for the detcction of treatment effects. An experiment
~ using written objectives given to the students to aid their learning
- and using the single classroom design shcws that objectives significantly
.- improve learning. Written objectives are also shown to interact with
item difficulty. The experiment leads to the recommendation that in-
structors,engdge in personal .inquiry into their efforts ‘to influence
added to the educational -
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Educational Research . . 3

' - Lot .p ‘,.'
Infercntial statistics has been developed to solve, insa unLtitatiVe
" llnner. the’ problems inherent in generalizing from a- specific sample to an
abatract population. Even with the cautions provided by inferential D' _
statistics, a COmmON error. made in their use is overgeneralization. This-érror .
suggests that we hold the goal or value ‘of explainigg the world' in general too ‘
dearly and consequently bias our thinking in the direction of too nuch ibatrac—'
) tion._ Ih educational .research terms this: translates, into trying°to find
| instructional methods appropriate in all’ classrooms for all inatructors. s -
’Perhaps this dream is too grandiose. The individual teacher is primarily con—

cerned with his clasa, his students, and his ability to influenee those studcnts o

in ways ‘he judges to be favorable..' The teacher i$ engaged in the exercise of
perlonal influence and reeds a method of inquiry that will allow himato assess
. ‘the. outcome of his patrticular influence attcmpts. The only generalization hc
nceds to be concerned with 1s that of transferring his impag% to a new group
of students. < ¢ ' B
- Educational research needs o move to_ the individual i#structor's class- '55
"~ room- if rapid progress on theories of instruction is:to be made,possible. There

are two reasons for such a move. «(a) Tﬂe cost ‘of doing research with many - .
classrooms, several teachers, and large numbers of studenta is too great; we
will ‘never have a large number of such studies. This approach to research'is
aurely needed' but because of its limits, effort and Opporllnity, cannot be the.
najor source, of. educational data._ (b) The short laboratory experiment on the '
other hand should not serve as the major data base for instructional theory
because of the possible distortions introduced into the data due to the small
~ eize and simplicity ‘of the laboratory situation.l For example, a aubject asked
‘to learn short passages of prose in a one hour period followed Py immediate
testing may not engage in the. same behaviors he would use in teading a textbook
‘over a period of several weeks. While the laboratory can certainly suggest _
potentiaIly relevant variables_to the’ individual inatructor, the expectation of
Scneralization to the claasroom, while positive, muat remain low until extensive
, cl(seroom tests have been made. However, the individual classroom has the right
" size -and complexity from the-viewpoint of the learning process and is the right :
size from the viewpoint of convenience in the research effort.

.




If the individual instruetor is to bé the p incipal researcher, he needs\
a sharper set of research methods than is norma ly provided. The«stability of
item difficulties from quarter to quarter and class to class opens the posai—
bility of improved research techniques, (Anderson9 1975) Id*the Anderson
study. item difficulty is defined as the proportion of studenta choosing the
correct response to g test item. Item difficulties were calculated foi
identidal examinations given to students in several sections of a Fortran '
programming class and these item difficulties were then correlated on an- item
by item basis.. ‘The average intercorrelation o{gfive classes in the nutumn '
of l97b was .73 and the average intercorrelation of eight. classes in,the win er ..
of 1975 was L. These'high correlations were found in spite of considerable
variation in the sections, e.g., different instructors, different practice
Problens, different lectures, etc. These findings indicate that materﬂal
easin learned by one class will be easily learned by\another class and‘that
difficult material in one class will prove difflcult in a second class._ Be-
cauae of the commonality demonstrated by the high correlations between classea,
we would expect data from’ one quartet to be useful as a reliable baseline for .
data gethered in subsequent quarters. The high correlations encourage the
- subtraction of baseline item difficulties from item difficulties obtained
dqring the treatment quarter <in order to arrive at a change score which more o
sensitively reflects the effect of the treatment., 8 ol . - .
" ‘The effect of changing clasges (different subjects) can be ruled out by

",1 applying the treatment to part of the to~-be~learned matenial.» This step - *

o -

-

allows a within class comparison of the change from baseline for untreated Ar

' and treated item difficulties.p . W” =

One final touch is needed because the item difficulties for a test given
in a live clasaroom tend to form a skewe distribution with the peak above the
“mean difficultyt' Items which baaeline at,high difficulty values (easy items)
do not -have much room for change, i.e.. there may be a -ceiling effect on the’

: majority of the test items. The group of items selected for treatment should .

thus consist of one-half of the items having Ibw difficubties in the baseline
period. Treatment s confined to one-half of the difficult items because the

' temaining difficult items are needed as a control for regression effects.
i Baaelining item difficulties, within class design, and focus of treatmsnt o
analysis on difficult items should all contribute to the sensitivity of the
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classroom design as. a\research tool. J(Thesé'debign features strongly résemble
the research methods developed by the behavior modifiers, Bandura, 1969, ‘and
their’ work should provide many useful cues “to the classroom instructor éngaged
in inquiry into hig personal effectiveness ) T T Uy
The remainder ‘of this paper illustrates the dlassroom design features "
‘Just mentioned in connection with a specific treathent. Duchastel and Merrilrf
(1973) reviewed several»classroom.and laboratory studies which assessed the
) effectiveness of written objectives in improving student performance. Approxé
* " imately 45% of these studies showed objectives to: be_béneficial. However, |
.many)of the comparisons made in the' ¢classroom were poorly contiodlled, 1i.e.,
different classes/were used for control and treatment dtem difficulties were

not used, and there was no focus on difficult items. The purpose of this study

is thus two’ fold' (a) to provide a demonstration ¢f an individual classroom
research methadblogy‘and (b) to determine: whether. or not presentingastudents ' .rl,i,;
‘with written objectives will favorably influence their learning. I .

’. o «.'A¢ . Methods f" . ;- R ;

« 4 -
LY

- ubjects;_ Baseline item difficulties ‘were collected from 64 Introductory
v | Psychology students at Shoreline Community College in Seattle, Washington.-
There were two separate but gimilar sections of the introductory class‘ each
' Bection was ﬁiven the same tests agd the data from the two sections was pooleﬂ

- for scoring.‘ The experiment proper was conducted with 54 students in- an evening .
Introductory Psychology class at the University of Washington. ;
Course Materials. The reading assignments for both courses were taken

"

‘frgm Beach, Psycholggy Core Concepts and Special Topics, 1973 and from a

. book of readings provided with .the test (Sjursen & Beabh, Readings in Psychologz
, v‘ ¢ ‘.f, Core Concepts and Special Topics 1973) " The page numbers of the reading’ assign-
X 3, ~ ments were given ‘to the students at least two weeks prior to the testing: dates.

1]

Tbe rest of the content of the course was presented via lectureg An effort *
- ‘ was made to prevent overlap in the content of the readings and 1ectures and
M _the author estimates.that the effort was 85% successful, * L ’ o ‘t
T . ; Research design. During the first four weeks of the experimental quarter ’
R w of W), the students were’ given, at the beginning of each lecture, a mimeo-
graphed sheet which ‘had statements of the major points of the lecture written
‘.- as objectives. For e?ample, . . SN ‘

o
ﬂ' azt ] e . o n e . . \




Each student will - recognize an unobtrusive measure as , o .
:  a meaSurement which does not alter'real world events during .- =~ -
* L - rin N : . .
v its use in measuring, g ) \ _ ‘ v A ]
Given a ew experiment testing Bsrker 8 ecologicsl : :

¢ _ theory and t knowledge that the experiment confirmed the
-~ theory, eac student will recognize the outcome of the ¥ '
S 9 . experiment. . R . . Co

The students wvere given 63 such objectives during the four week period. No*

objectives were provided for the reading sssignments during this period. 1Im .

_the gecond four weeks of. the quarter a reversal occurxed 50 objectives vere

' ) given with the reading assignments and no objectives nere given with lectures. ,

vThere was 10 experimentation ot data* “analysis during the last two weeks of the _

quartes,or during the week of final examinations. The objectives were written c Y

\after the text and 1ectures were written and 80 they se ed primsrily to make

licit the goals for learning implicitly embodied in he written material
Student«performance was measured with multiple choice test questions.'

he queetions which corresponded to;the éxanple objectiv 8 are as follows. ' 1 ‘ 'i ;~

v A museum directoi measures the we r and: tesr on the- - : Y
: floor tiles in front of pictures to asgess their populsrity. ) g 4

This is an example of...

A. - sn_unobtrus;ye_measure. R
B. operator generated data. - ' o
C.‘ a disqriminstive stimuliv oL

D.? an experimental manipulstion.,,

manhing and overmanniug of behavior settings in
member) and large (1559 member) churches. ., The ch ches. were

- both in the same large city, were the same “denomination, and
had members from the same socioeconomic class. ls findings -
. | agreed with Barker's populstion studies. . Which of| the follow- -
ing 1s true of Wicker 8 findings? :

of

® A.  The. large‘churph offered a greater varie, p, / SN S
X behavior setting. :
: B. The members of the smal church particip ted in a ' v
- , . greater variety of behavior settings. ‘ ot ‘
b ‘Cs. "Small church members donsted hore money~per year. y
- D. All of the abovew- \ _ J : :

"'. . / N . & .

" The responses of the experimental University of Washington students vere turned )
- into an it

difficulty (proportion of students respondin% correctly) from which
'the item di ficulty for. the Shoreline students was' subtracted. .The resulting




f P :
change scores were separated on two diimensions, (a) presence or absence of °
: objectives and (b) high (above 60%) or low (helow 59%) item difficulty, and
analyzed with analysis of variance techniques. The high or low difficulty
split was done using the baseline difficulties collected at Shoreline

Community College.lb ‘

>4

Results

3

There vere 37 test items in common between the Shoreline and University

- of Washington classes during the first four week period 22 of those related

to the text and 15 related to the lectures. The “22 items related %o the text
had a Pearson nroduct moment correlation of .83 between the two classes whereas
“the" 15 items related to the lectures (objectives present) correlated .52. For
- the second four week period ‘there were’ 40 common items, 22 related to the
text (objectives present) and 18 to tije lectures.’ In this period the. lecture
question item difficulties correlated «79 and- the text question item diffi-

culties correlated 52. Note ‘that where no changes were introduced to the

:course content the correlatlon qg the Bhoreline baseline difficulties with the

'Universtty of Washington difficulties is high (.83 and 79) whereas change: ‘ef-
obtained (.52 apd .52).

'forts lowered the horrelationz
hese two classes.

exisss in the performance of N, o

More .to the point are the results of a two X two unweighted means analysis
of variance (Myers, 1972 P 116) performed on the difference scores. Recall
that each difference score’ was obtained by subtracting the item difficulty of
the 1 th- item from the Shoreline class from the item difficulty of ith item at
the University of Washington. Table 1 shows .the mean change scores for each T
cell while table 2 reports the analysis of variance data.¢y The presence of
"'objectives significantly improves student perfotmance, ‘the change scores- ‘are '
L clearly larger with more aiffi cult items, and the significant objectives X -
difficulty interaction shows that the- objectives had their biggest impact on
~ the difficult items. These’ effecJ; are discoverable with the design used everf’
though the University of Washington students performed in general at a higher

v - . AN
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Table 1 . -

'lbhénge Score Means

.0 =59\ . |

. jP:opdrtiqn~Correct at Shoreline

{ " o

v .

.60 - 1.00

] S & K : :
: N T
. , . N )
i ) ¢ o . & . .
L) A v- . OijCtiveﬁ ~. '/ . a ’ \ A
-, ' 'present T I
: . (. N=19. : = 18
. .
" i - . > L ’ IR
No objectives 5 12 o, -‘5.
o 3 : | T
AN - N =14 N = 26
.Y N |
. .
%
o . St b\\\
N is. the number of test question chauge ‘scores \
=
o 1nc1uded in the cell. T .
S . : ° 4
B ) , . .
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Table 2 . " ‘ ‘_°, ';{,
Analyeis of Vhriance Data . i
A RN U N TR
5 —— o o S (§ o . . __',» 0 ) . . "
" ‘Objectives: sl . ,009 oo 4009 7 o0 11,39 T
-~ » . - o . : oL o N ., | . 7 - o
Difficulty e N v 0210 . > ,028 - . 2658 ° .
) . : i e L C C . * .. B
., 0bj X Diff N 1 .- . .0056 ¢ _+0056 - - 7.09° 0.t .
- 8/obj XDiff(AdJ) 73 .. Q57§ . L00979 . Lo 0 S
2 ~ S “ A .-.G-;.} - :,o"' e . . . g I
. . ; .‘ ; h' \ ' , ‘. . o
q '\4 N p < ‘01 ‘. . A ’ a . . L ,. ’ -
. | p < .001 . . - ‘ ‘A :_ " k AR ) Al ‘ R \'\ . { . ,
e : DiScussion 74 . 0 ;;. p’ ,
. ) & n oL X h . A /‘

The methods of experimental analysie used

_analyaie elloWed by using baseli e,data fr ptevious ciasses is c1ear1y neeéed
Aif we are to assess the. éffeet of single t7eatment variablee in complex class-
roon situations. o : . et Ty o
The intetéction of item difficulty with the Written-objectives treatment - .
-points to a common weaknees in the de31gn of classtoom experiments. Ve need to
rfocue our ezélysie on.the more sensitive test items if we are o detect the fu11

effect of onr tteatment. Ceiling effects work against the detection of differ-

- _ences betw#en the treatment and a control condition and 1ead us to conclude
" that our treatment is not effective‘when in.fact it may be quite effective.
This interqction cleatly points to the need for instructional imptovement
: efforto which focus on selected segments o éourse content, and 80 we are led
.to the same focus on difficult material in the.classtoom that’paired—aesociate

1
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researchers (Atkinspn, 1972 Atkinson & Paulson, 1972) have used in laboratory
studies. ,» by -t N TN ~ e S
o There are limitations to this type. of study. Will the results generalize?
"It is possible that the -author has a talent for uriting objectives’ which other
instructor;s do not share, but that does, not seem likely. The obiectives are
" nothing more than a statement of the key eoncepts the atudenta atre to -learn.
: P?fhaps the effect oﬁ objectives discovered here, is partly due to the nature ‘
« of introductory psychology or the multiple dhoice testing format. ~Until this.
_experiment is conducted in other classroomsﬂpwith different content and
'different testing methods; the quesiion,'“Will the results generalize?", cannotp
be.rigifously answered Certainly the results of this one experiment should
lead the positive expecmation that objectives kox any other variable produc- o
* ing positive results in the classroom) will make a difference elsewhere. A
second problem concerns the inab i@y ‘of the single classroom design to introduce
fvariability on dimensions which may bé relevant to student p(ﬁfnrmance. For
. example, the in ividnal instrpctor would normally be,seen.as having a single,
" unvariable cOnst llation of personality éraits. Resedrch with varidbles like
‘personality will ve to ‘Involve more than one instructor. X s
All activities engaged in by humans ares at gome fund“’é/tal level personsl
'The indtvidual instructor teachesﬁhis students, his course and this personal» :
. environment is where the instructor must strive to improve his ability to. teach‘
- If he wants" to be systematic about such 1mprovement efforts, he needd research
designs which allow personal inqiiry. Generalizatioh to other instruttor 'g
chasses, while it may ocecur, is nIhethe issue. In maRing the individual class-'
n

education§1 research effbrt, ‘we are

o
X

By

room the location of emp sis i

focussing on the one’place where research cdn find(p vigorous home. The number 7
'of opportunities for ‘such research is. large and the effort needed is often no

more than the effort teachers normally expend to improve their courses: Eventually
.- enough singie case experiments such as the experiment repdrted here will accumulate
Fso that generalizations may appear Even 1f 'the research éﬁtcomes prove situa- '

tion specific, the methods used to discover ﬁhe particular results will, generalize.

The instructor need only adapt the~research methods to his personal inquiry

~
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