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Personal Inquiry in the Classroom: An Alternative Approach to’

Educational Research e
. 1?£¢rential'qtatistics'has been developed to solve, 1? é/guaqfitagiyé1 
manner, the problems inhegent in generalizing from a specific sample to an
. . abstract populatiég.u Even with the cautions provided by,inferéutial' '
‘ . v.,tntistiz@&ga'pomméy etrof made in' their use is overgene?alization; This error
.- suggests that, we hold the -goal or value Bf{explaining the world 1n’genera1 too
| dearly and consequently biae'gﬁt‘thinking in the‘aireétionjof too much absgi;c-f
tion. 1In edugational research térme,thie trénslatee-ihto trfing to find
instructional methquvappro;;iatevin ail classrooms for all inatruétors.»' ]
Perh;ps this dream is tqe grandiose. The individual teacher is primarily.coﬁ-
] cerned ﬁith_glg class, his etudekts, andvhig ability to influeénce those students
' in ways he* judges to .be favorable. ‘The teacher 1s engaged in thé.eie:cibe of
v personal 1nf1uénce/aﬁd needs a method of-inqdiry that will éli&w'him to aaaéga
'”: o " the- outcome of hia'particuiar infld%nce“a;tqmﬁts; The only'géneralizatioq he
' ‘needs to be concerned with is that of ttanéferring his impact to a new group
of students. k o , a
- Educatioﬁii research needs to move t@ the individual instructor's clahs~-
'room‘if rapid progress on theories of instruction is to be made possible. Tﬁere
. aré two.reaéonh for such'a move. (a) The cost of doing teaearch;ﬁith many

classrooms, geveral teachers, and large numbers of students is too great; we

.~ will neyér have a large number of such etudieef This approach to research is :
surely needed; But beéauee of its limits, effort and opportunity, cannot be the
major source of educational data. (b)' The short laboratory experiment on the

v[othgr.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

size andAeimp}icity of tﬁe laboratory situation. For example, a subject asked
td learn short passages -‘of prose in a’one hour period.followed by immediate
testing may not engage in the same behaviors he wouia use 'In reading a textbook
over a period of several weeks. While the laboratory can certainly suggest
potentially relevant variables to the individual instructor, the expectation of

) generalization to thie classroom, while posiéive, nust remain low until extensive

_ classroom tests have been made. However, the individual classroom™has th; right

size and complexity from the viewpoint of the iearning process and is the right
size from the viewpoint of convenience in the research effort.
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1If the individual instructor is to be the principal researcher, he needs
a sharper set of research methods than is normally provided. The stability of
item difficulties from quarter to quarter and class to class opens the possi-
bility of improved research techniques (Andereon, 1975). . In the Anderson
study, item difficulty is defined as the proportion of etudente chooeing the
correct response to a test item, Item difficulties were calculated for
identical 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 of five classes in the autumn

ﬁ of 1974 was .73 and the average intercorrelation of eight classes in the winter

H

of 1975 was .71. These high correlations were found in spite of: coneiderable
~ wariation in the sectioms, e.g.,: different inetructore, different practice |
Problems, different lecturee, etc. These findings indicate that material
easily learned by one class will be easily learned by another class and that
difficult material in omne claée will prove difficult in a second class. Be-"
cause of the commonality demonstrated by the high correldtione between classes,
we would expect data from one quarter to be ueeful'ae‘a reliable baseline for
~, data gatheredrin‘eubseQuent quarters. The high correlations encourage the
subtraction of baseline item difficultiee from item difficulties obtained
during tha treatment ‘quarter in order to arrive at a change score which more
eensitively reflects the effect of the treatment. - .
The effect of dhanging classes (different subjects) can'be ruled out by
applying the tgeatmeﬁt to part of the to-be-learned material. This step

allows a hithin class comparison of the change from baseline for untreated
and treated\item difficulties. - .

One final touch is needed because the item difficulties for a test given
in a live claagroom tend to form a eiewed distribution with the peak above the
mean difficulty. Items which baseline at high difficulty values (easy items)
do not have much room for change, { 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 low difficulties in the baseline
perfod. Treatment 1is confined to one-half of the difficult items because the %
remaining difficult items are needed as a control for regression effects. i
Baselining item difficulties, within.class deeign, and focus of treatment j
analysis on difficult items should all contribute to'the sensitivity of the
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classroonm design as a research tool.

(These design features strongly resemble -

the research methods developed by the behavior modifiers, Bandura, 1969, and

their work should provide many useful cues to the classroom instructor engaged

in inquiry into his personal effectiveness.)
The remainder of this paper 1llustrates the cla

just mentioned in connect:l.on with a specific treatment.

ssroom design features
Duchastel and Merrill

(1973) reviewed several classroom and laboratory studies which assessed the

effectiveness of written objectives in improving student performance.

imately 45% of these studies showed objectives to be

Approx-

beneficial. However,

many of the comparisons made in the classroom were poofly controlled,’i.e.;

different classes.were used for control and treatmen
not used, and there was no focus on difficult items.
is thus two fold: ‘
research methodology and (b) to determine whether or

1

(a) to provide a demonstration of

t, item difficulties were
The purpose of this study
an individual classroom
not preeentiag‘atudents' ;

with written objectives will favorably influence theilr learning.

o

Methods - ;

Subjects. Baseline item difficulties were coll
Peychoiogy students at Shoreline COmmdnity Coliege i
There were two separate %ut similar sections of the

Bection was given the same tests and the data frOm t

for scoring. The experiment proper was conducted wi

)

ected from 64 Introductory
n Seattle, Washington.

lntroductory class; each

th 54 studegts in an evening

Introductory Psychology class at the University of WIshingtOn.7“

Course Materials. The ieading assignments‘for

oth courses were taken

from Beach, Psychology: Core Concepts and Special To&ics, 1973, and from a

book of readings provided with the test (Sjursen & Beach, Readings in Psychology:
"The page numbers -of the reading assign-

Core Concepts and Special Topics, 1973).

_The rest of the content of the course was presented yia lectures.

-was made to prevent overlap in the content of the re

ments were given to the students at leastﬁtwo weeks prior to the testing dates.

An effort

dingé and lectures and

the author estimates that the effort was 85% euccessful. °

Research design.

During the first four weeks of

the exierimental quarter

(U of W), the students were given, at the beginning of each lecture, a mimeo-

graphed sheet which had statements of the major ‘poin

as objectives. For example,

s of the lecture written
: Lv]
Q@

:}L
A3

he two sections was pooled e
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Each student will recognize an unobtrusive ﬁeaeure as
a measurement which does not alter real world events during
its"use in measuring. S c

Given a new experiment testing Barker's ecological
theory and the knowledge that the experiment confirmed the . .
" theory, each student will recognize the outcome of the .
experiment.

The students were given 63 such objectives during the four week period. No
objectives were provided for the reading assignments during this period. In
the second four weeks of the quarter a reversal occurred; 50 object;vee were
given with the reéding assignments and no?bbjectivee vere given.with lectures.
There was no experimentation or data analysis during the last two weeks of the
quarter or dufing the week of final examinations. The pbjectives were written
after the text and lectures were written and so they se%ved primérily to make
~ explicit the goals for learning implicizly embodied in ﬁﬁe written material.
Student performance was measured witﬁ multiple choice test questions.

The questions which corresponded to the exdample objectives are as follows:

' A museum director measures the wear and tear on the .
floor tiles in front of pictures to ‘assess their popularity. L
This 1s an example of... . -
A. an unobtrusive measure.
B. operator.generated data.
- ' C. a discriminative stimuli.

D. an experimental manipulation.

Wicker tested Barker's conclusions concerning the: ynder-
manning and overmdnning of behavior settings in small (338
member) and large (1559 member) churches. The churches were
both in the same large city, were the same denomination, and
had members from the same socioeconomic class. His findings
agreed with Barker's population studies. Which of the follow-
ing 18, true of Wicker's findings? - o

A. The large church offered a greater variety of
behavior set :

B. The members of the small church participated in a

greater variety of behavior settings.

.  C. Small chusz/membere donated more money per year.

All of thg-above.

-

The responses of the experimental University of Washington students were tutnad
into an item difficulty (proportion of students responding corrgctly) from which
the item difficulty for the Shoreline students was subtracted. The resulting

?
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the 15 items related to Zﬁe lectures (objectives present) correlated .52. Por

.course’ content: the correlation of the Shoreline baseline difficulties with the

. objectives aignificanily improves etu@ént performance, the change pCores are
_Q}early larger with more difficult items, and the significant objectives X

change scores were separated 6n two dimensions, Sa) presence or absence of
objectives and (b) high (above 60%) or low (below 592) item difficulty, and
analyzed with analyais'bf'var4ance echniques. The high or low difficulty
split was done using the baseline ¢ifficulties collected at Shoreline ' -
qumunity College. '

Results

-

There were 37 test items An 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 to the text
had a Pearson product momerit correlation of .83 between ﬁhe two classes whereas

the second four week period, there were 40 common items, 22 related to the ]
text (objectives present) and 18 to the lectures. In this périod the lectureuﬁﬂpﬂgfjsza
question item difficultiee correlated: .79 mnd the text question item diffi-
culties correlated .52. .Note that where nb changea were introduced to the

Univeraity of Washington difficulties iq high (.83 and .79) whereas change ef-
forts lowered the correlations obtaine% (.52 and 52) Considerable commonality
exists in the performance of these two classes.

More to the point. are the reBult:\pf a two X two unweighted means analysis -
of variance (Myers, 1972, p. 116). perfirmed on the difference scores. Recall

that each difference score was obtaine by subtracting the item difficulty of

the ith item from the Shoreline .class from the item difficulty: of ith itenm at N
the Univerqity of Washington. Table 1 shows the mean change scores for each

cell while table 2 raports the analyeis of variance data. The presence of

difficulty interaction shows that the objectives had their biggest impact on
the difficult items. These effects are discoverable with the design used even

though the University of Whehingion students performed in general at a higher

level. j
;
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Table 1 ’ )
p l ) . >
‘ Change Séoge Means
. R . ‘(\ |
y _ .
Proportion Correct at Shoreline
0 bt 059 060 - 1.00
] ‘29 .7
Objectives L
present * b T
' N=19 N = 18

.12 ot .5

No objectivge '

Nw=14 : - N = 26

*
N 18 the number of test question change scores
included in the cell. /

L3
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_ . o " 7. Table 2
. . ' : Analysis of Varilance Data
sv at ss - M8 F
- ' , . ' *k
Objectives 1 .009 .009 , 2!.1.39
. ’ . *k
Difficulty 1 .021 .021 26.58
_ : *
Obj X Diff’ 1 .0056 .0056 7.09
s/0b} X Diff(Ad)) 73 .0578 .00079
* W ’ y .
p\gu.OI ’
My <001
N ‘ , . Discussion

" _ The methods of pxperimencalvanalyaiﬁ used in this study ahow@;(the presence
of objectives to make & eignifiéant difﬁerencevin\che performénce of introductory
psychology students (p < .001). It is interesting to note that without the
sensitivity of the analysis performed these differences would not have been found. |
An independent t test comparing the item difficulciee of 1£emu'wich objectives
with the item difficulties of the ggéﬁs without objectives showed no significant
difference between the two typea'of items (t75 =1.02, p > }10): The finer
analysis allowed by using baseline data from previous classes is clearly needed °
if we are to assess the effect of single treatment variables in complex class-
room situations. )

The interaction of item difficulty with the written-objectives treatment
points to a common weakness in the design of classroom experiments. We need to

focus our analysis on the more sensitive test items if we are to detect the full

effect of our treatment. Ceiling effects work against the detection of differ-
ences between the treatment and a control condition and lead us to conclude
that our treatment is not effective when in fact it may be quite effective.
This interaction clearly points to the need for instructional improvement
efforts wliich focus on selected segments of course content, and so we are led
to the same focus on difficult material in the classroom that paired-associate

10 o |




'reaearchers (Atkineoﬁ, 1972; Atkinson & Paulson, 1972) have used 1n‘1;boratoty
studies. : . ' - |
" There are.iﬂnitatione to this type of study. Will the results generalize?
It 1is posisible that the author has a talent for writing objectives which other
instructor's do not share, but that does not seem likily. The objectivea‘are |
nothing more thar a statement of the key concepts the students are to learn.
Perhaps the effect of objeétivee»diecovered here 1s partly due to the nature
.of introductory psychology or the multiple choice testing format. Until this
experiment 1s conducted in other clasgrooms, with different content and
different testing methods, the question, "Will the results generalize?", cannot
be rigorously answered.. Certainly the . reaulte of this one experiment ahould
lead’to the positive expectation that objectives ‘(or any other variable produc-
ing positive results in the classroom) will make a differerce elsewhere. A
second problem concerns the inability of the single classroom design to introduce
variability on dimensions which may be relevant to student performance. Fof
example, the individual instructor would normally be seen as, having a single,
unvariable constellattvon of personality traits. ‘Research with variables like
personality will have to involve more than one instructor.

All activitiea'engaged in. by humans are at some fundamental level personal.
The individual instructor teaches his students, his course and this personal
environment 18 where the instructor must strive to improve his ability to teach.
If he wants to be systematic about such improvement efforts, he needs research
designs which allow personal inquiry. Generalization to other instructor's
classes, while it may occur, is not the issue. In making the individual class-
room the location of emphasis in the educational research effort, we are
focusging on the’one place where research can find a vigorous home. The number
of opportunities for audh research i1s large and the effort needed is often no
‘more than the effort teachers normally expend to improve their courses. Eventually ’
enough single case experiments puch as the experiment reported here will accumulate
so that generalizations may appear: Even 1f the research outcomes prove situa-~
tion specific, the methods used to discover the particular results will generalize.
The instructor need only adapt the research methods to his personal inquiry.

’
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