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ABSTRACT - L - -
s Classroom teachers need to make sound judgments and
. decisisgns concerning curricular and instructional issues. The
-teachers who wish to become more effective in the classfoonm should
iearn tc develop .their own research designs since educational’
research Y‘eportef.ln .journals is often inconclusive, conflicting, or
not relevant to the classroaqm teachers. Experimental studies can .be &
particilarly helpful to teachers if they investigate the effects of
variables such as textbooks, tests, and hemework assignments en one
. ¢r more other varlablés such.as student knowledge, student attitudes,
and length of tlme Tequired to complete a-test or homework
assignment. Fac;ors to be considered when designing an experlmental U
study inclu%e experimental, valldlty (comparlng and contrasting '
results with results from a control gfoup or situation), internal -
validity (extent to which the observed effect :appears to be due to '
one's experimentation), and external validity (determlnatlon ot
persons and circumstances to which the rasults apply). The conciusiqmn
. is that teachers cdn do. valid classroom research if they combine
simple descriptive statistics with common sense and exercise care in:
maintaining experlmental valldlty when they gather information. '
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DESIGN CONSIDERATIONS . - JAN191979
FOR CLASSROOM RESEARCH* 3 . :

Utah State University - i .
Logan, Ut:ah_’P ' . qu‘ ’

[ 4 N . .
Why should a classroom teacher do research? Realistically, not with the .’ o
intent .of making a econtribution to Scientific (with a capital S) knowledger-

. the systematic explanations of phenomena that are labeled "theory".” Teachers'
other professional interests legitimately consume so much of.their time and en= -
ergy that little of either is left over for conqep;qqliéipg scientific studies
and seeking the resources to carry them out. However, teachers areé ‘instruc-
tional dgsgsion—makers for whom systematic data can be of considerable assist=
ance. Much relevant information is not available, unless teachers gather it
through their ,own efforts. The findings of educational resea y reported ‘in
journals are too often inconclusive, conflicting, or not pert nent to the .

" matters that concern_teachers either in building instructional programs. 6r in
interacting with sfﬁaénts day-by-day. (The.lack of fruitfulness of research
in social studies education hds been most recently dedumented by Wiley, .1977.)

« \Teachers who want data as a basis for decision—makiﬁg will have to produce

much of it themselves. - To do so scientifically (with a Iowér casé s), system- .
atically and objectively, is possible, even within the constraints of .the
teaching situation. ’ N » - ‘ . DI

- -

¢ . ) . 3 - g
James P. Shaver : o s oL '%%¥

. . ‘ | . e o
Variations qf experimental studies--i.e., studies tn which som@‘variablé [

(e.g., the textbook, the quantity or quality of resource materials,. types of .
film, types of homewsTk assignments, types of items”on tests) is'investigated .
in ‘order to determine its effect on one or more other variablesl (e.g., student
knowledgg,.studéht attitudes, proportion of completed homework, length of time

—

* to complete a test)--hold the most promise for 'teachers who are interested ingyr

. improving thedir instructional effectiveness. . In designing such studies, there
are some common sense notions--educational researchers talk gbout them gsiﬁg‘
" rather technical language--which can be helpful in/jroducing\vélid reswlts.

2
»

s -~ ' Experimental Validity2 S . C i B I
: K 4 - <o
. . ’ N o N _ . S
" .Experimentation as a means of gathering information depends on,. among other - L )
K-} . . (‘ . . -0 . . de

f#Pépef_prepared for a section meeting, "Teacher Research in the Classroom:
How to Do It", annual meetfng of the National Council for the Social Studies, &

Houston, November 23,%.1978. : - ‘

rlIhe first type of variab_lsis, typically called an independent variable, or
a fréatment variable.’ The second is called a dependent\variable, because the -
researcher wants to know if yaldes on it (e.g., numRer &{ correct ‘answers on a
testy are dependent upon ‘thg treatment variable. '

. : <«

?The,foiloWing discussion relies heavily on a classic analysis of research
by Donald T.‘Campbe}l and Julian C. Stanley, first published in' the Handbook of
research on .teaching (edited by N.L. Gage: and published by Rand McNally, 1963) as
Chap. 4] "Expe¥imental and quasi-experimenta]l designs for research on teaching'.-
The chapter has- been reprinted as .a éepqrat aperback book by Rand MENally with
the shorter fit}g,-Eng;imental and quasi-experimental designs ggz'research.

. _ ..
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things,. being able to make comparisons and contrastq Imagine, for example,
a teacher teaching an "'Energy and -the Environment'" Unit for the first .time.

She wants to know whether student knowledge about alternative sources of fuel v -
is greater as a result of the unit. . She teaches the unit to onerof her classes
and glvés them a final exam. The teacher has used what is often referred to

as. the 933:33932 posttest deegg_ Shey knows the students' scores on the final
exam; but, without some basis for comparison, she does not know if her students'
scores are| any, or much, dlffeant than they would have been without the unit.
(She may-, of course,- makn an 1htu1t1ve comparison—--such as to the rnformatlon
indicaced by the students' comments prior to studying the unit. Such observa-
tions are important sources of information, but they are fraught with opportun-
ities for invalid conclusijions.) : ~

2

To improve her design, the teacher might decide to obtain another set of’
scores from her students to compare agalnst the final exam scores. For, example,
she could administer a test. to her students before the unit and then compare
scores ©Orn the final exam to those pretest scores. This would be what is termed

a one-group, Ef@tcSt~EOQttESt des__g~ It is somewhat better than the_one-group,
posttest design, but not mitgh. To understand why, it is helpful to consider

some of those common sense notions that educational researchers have about/de—
signing studies to get valid results--i.e., so as to have experimental validity;

R

L \

EXperlmental leldltv is commonly considered to have two aspects——lnternal
validity and exte ernal validity. 1Internal validity has to do with the extent
to which you can assume that any observed effect (esg,, gains on the test of
owledge of alternative Euel sources) is due to your treatment; or, put con- ..
versely, the extent to which you cam assume that the, treatment's effect has '
been observed (it might be, for" example, that students learned from the unit"
on energy, but for one reason or another the léarping was not reflected in the
test scQres.) External validity hag to do with the extept to which you can
generalize your finding (s) heyond’ the partlcular study fgem which ﬁhey were

obtained., (E.g. 1f the students galned in their knowledge of fuel sources,
.can the teacher assume that she w1ll attairr the same results using.the unit

~—

with future cla es7) _~Internal vajldlty is the “more important of the two,

because unless e can T be fairly dentaln that his or her treatment hds heﬂ the

desir d"effect; it is meanlneiess ‘to ask with whom or under what condltlons the

.effedt can be cwpected to occlr- ?\ ‘*gk\\ .
- o/ : ; . 7 .
_ v 7 N = s . ’
) - ' . - : ‘- L
hreats to Internal Validit Being: aware of several common threats 'to

internal -validity can help, teachers to design studies that will provide more.
reliable 1nfq(ﬁatlon for their dec181on—mak1ng purposes. ' The one-group, pre-
test-poSttest degign,’ mentioned above, is subject to mbst of the threats.that
need to be considered. Let us assume that the teacher using the Energy and
Envirdnment Unit oRktained as large a gain in scores from the pretest to the
posttest as she had hoped for. What might account for the gain ot?er than the
treatmeQt (the unit)? - : . ' ) .
¢ A SRS

va .
r

One thxeat to the intermdl validity of her result is testrng It may be
-that taking the pretest.affected the studénts in some way (they learned
. _ . . — . S
L : ? I .. ’ !
. } > g
“oLp : ) ' 4
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the names cf various fuels [rom reading the multible choice items, or-
taking the fest alerted them to news items they wouldn't. have noticed

‘otherwise, or the test piqued their interest so that they sought read-

ings about fuels outside of class), so that what looked like a gain dye
to the unit was really due to taking the test. Also, if a test is not
valid~--i.e., if it does mot measure the teacher's instructional goals

treatment effectlveness, or lack of it, may not be detected.’ - .

Another threat to interpal validity is-what researchers call history.
This * tcrm its used technically to refer to experleﬁces ther than the
treatment variable that the students might have between the t?me ‘a
treatment starts and the time it ends. (Social studles teachers are
used to thinking of history as what has happened in the past, e. g+ what
had happened ‘to the students before a new-unit is taught®  Those prior’ '
experience@’may be a threat to val141ty, but researchers talk about
tHat under the term "selection', which we will discuss shortly.) For.
example, many of the students in the Energy Unit teacher's class maﬁ

"have watched a TV spec1al on energy durfing the duration of the unit, with

that experience accounting for their better scores on the final exam."
. ) . . ’

. .
4

. £

is, changes i . test (e.g., if different pretest and posttests were used
or in sc¢oring the Dest might produce a change in scores. The latter

source of instrument decay is a particularly likely threat. If a teacher
knows which are the preteéts and which are the posttests, she or he may,
consciously or unconsclously tend to .score them differently. Fol ex-
ample an ewpectatlon that students will do better on the posttest’

might affect one's scoring judgments. Scoring "blind" (without know—

Anothergpossigéami;reat to internal validity is instrument decay.‘ That
tl

“ing which are the pre— and which the posttests) is a good idea.

.?,

Other threats to internal validity are not likely to have affected tie

- restults of th&lfnergy Unit Research. Nevertheless, they bear mention because of

O
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their applica

lity to other research studies that teachers might want te do.
i S

a

‘One such threat is maturation. That is, somefimes an observed effect is

?ue to chdanges irf the students, that occur as/a functlon of the passing
of time. For ewample,‘1f Piaget is cdrrect/ we can expect children to

.move from.the preoperational stage of thlnklng to the ‘concrete operation-

al’ stage at about age'seven Imaglne a teacher who throughout the year
uses a set of exercises with her second grade class, hoping tb increase
the~students ability te think in concrete operational terms. To deter-=
ine effectiveness, she uses the one-group, ptest-posttest design. She
finds aslarge average gain:in scores; but, tﬁz gain m;%ht be due only to '
normal maturation rathér than“to'her exerciSes. C

s

Mafﬁratlgn can have a deleterlous effect, too. . Fatlgue or hunger

;).v

‘are consldered_maturatlon processes.” If, for example, the Energy and Y

x
v . ~ .
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Environment Unit was taught in the Lﬂfh“aftérnoon.when students were

fatigued, that fatigue -might counter any pos1tive,effecﬁs of the unit.
&

i -
.

: , Another threat.to internal‘validity is that of statistical regression.

- R This threat has a rather complex statistical explanatlon ‘but’it also can-
. be explained’ h\zifairly common sense way. Stgtistically, we ‘say that

~ . students who had extreme scores on a pretest ,wlll have scores closer to
the group mean (@he arithmetic average) on the posttest, even without
treatment. Let us say, [or example, that our Energy Unit teacher. is es-
pecially interest®&d in helping “slow" students do better. So she ad-" -

ministers hér pretest and later selects’*for analysis those students’who
' : did most poorly on it (perhdps those who had the bottom ten percent of
' s). She compares the mean pretest score of this selgct&d group

the sco
: " with j¥s mean posttést score. She would likely find a gain, becduse we
would expect the scores of the students to jove toward the group mean—- -
i.e., sto be” higher in this case. That expectation can, as I -mentioned,
be expla1ned statlstically But that involves getting inte such matters
as normal probablll 1str1but10ns. .0n a more common sense, level, we .can
think .of the students Who got the lowest ten percent of scores as probabiy
knowing less than many of the other students, but also as likely to have
: had "bad luck™on the first -taking of the test--they ‘guessed poorly or
x happemed to be espec1aliy fatigued or emotionally upset for some reason.
- On the posttest theyare likely to have better "luck" while other students
have "bad luck". So, %hile the selected group of students will still
have low scores, their scores will tend to be somewhat better than on
: the pretest (even if they had not- been exposéﬂ to the energy unit). They
. . will have mdved toward the mean--and other "low knowledge" students who °
had "bad luck'" on the second test1ng will have evén lower scores.f
Note that pﬁe regress1on effect works a5/both ends of the distribu-
N ~ .7~ tiom. If the teacher had picked the ten pe}cent of students with the high\
est scores on the pretest, their posttest, scores would likely have gone .
adown. She might liave coneluded that the treatment was not effective with
"bright" students. But the notion ‘of 'good luck" is:asapplicable to
students who would do well anyway as the notion of’ "bad 1luék' is to stu-"
dents.who do’ poorly. Just as some students would be in the bottom ten .
percent because of "bad luck', some would be in the top _ten percent be-
o .cause, of 'good luck", and the1r scores would ‘be, likely to move toward the .
mean on the posttest. . ~ ! [ N Lo
" . . [N ) - . . 4 -
This is, of caurse, a much over-simplified discussion of statisgical '
T ' regression. Tﬁe major message is, however; Be careful when comparing pre-
" and posttest scores for ‘students selected because of extreme pretest (og
ther, sueh as IQ or social adJuSEment) scores. Lt may appear' that your
—7/ﬁreatment had an effect when there was nonej; or an effect that d1d OCCur

may ‘be obscured ‘
’ ) - L . . -

' v 2 - . - .
_ . R . .

'. ’ . 5. “ . . .
‘Two More Threats and Design Considerations. What to do about~£hese threats?
The researcher’s answer has ‘been to add one or more comparison groups to the de—
sign. These aré often called confrol groups, although that can be a misnomer, as
it suggests that ‘noshing happens to them, " %hen in reality they “Aisually receive:

- \

. \some #lternative treatment ) - -
. ¢ ) v . - L] 4I o . . R ‘VJ
-~ .
. / i . * -
( SRR . : b . o . g .
. ) . | " - -
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One . comparlson.group design that is uscd on occasion provides an opportunity

to diSLuss two more threfts to internal leldlty It is called the static group
dosign._ In this design, two .dturnl groups are compared<-one of which has had
the treatment of interest, the other of which has not--but with no opportunity-
to administer a protest ror example, the end-of-the-year standardized .achieve-
meh{ scores of a group of sfudents who were part of a class that included a

'polltlcal partlclpatlon project mlght be compared against the scores of other

students in ‘the school who' took a social studies course without such a project.

T
T
“ ]

Lack of control over. how students got in the project class mlght result
in differential selection, a threat to 1nternn1 vatldlty If, for ex-
.ample, students were free to chodse whlch class they enrolled 1n, their
reasons for enrolling in ChL participation class or the other might be
based on factors related to achievement .test performance, such as 1nteresf‘
in social studies. There would be no way to‘establlsh that ‘the g%oups
are equivalent, for in whatever other ways they may be .similar, the
students are different in one crucial regard--one group signed up .for -’
the project class, the other d1dn t. Effects m1ght be due to the’ treat-
ment (the participation proJect) or “to the initial dlfferences in the

grqups

3

“n

u LPEE . . R

“Sometimes experlmenta] mortallty 1% a “threat to internal valldlty, teo.

_Heré mortality is not used in the seﬁke of students’ or teachers d 1ﬁg,

but in the sense that there may be & d ferentlal loss of stgdents rom

) the groups compared For examp % A
% political participation project . 1d, ‘and were allowed’ to drop +4he

class if they wished after’ f1nd1ﬁg'2;tﬂ %ut it, that;%ould be experi- .

mental mortaklty “Just' as w&thltﬁe Lthre h‘of selection, mortjalty means

that the groups may’ be dlﬁferent 1n {hpord%nt ways (the importance depends.

of course, on 10w1mnv‘studen S drop 0ut and on how dlfferent they are from

prec1slon.' What appears . to b «a. d1fferen6%‘due to treatment may,51mply
be the result of losing stug entsev*’ : - q?,jvm S : L,

. v oA
. .
ST RN S »

Where poszlble res&\;ehersrwould like to select. their. own treatment and

control (ar alternative t eatment) groups. . In particular, ,the best procedyre

is one that enéures that stud€nts are randomly selected to the groups. This.
‘could be done bv pulllng names out of a hat] as well as by the'statistically
sophlstlcated use of.a table of random numberSu' Any procedure’‘that-ensures
that each person has an equal chance of being chosen for eachqof. the groupsgfs
satisfactorv. Randemseleé¢tion. gyarantees that there will ‘be’ ohly chance di -\

ferences between the. group&

"

Of course, once in awhlle"(hance dlfferences betweén gropps w1ll be large.
For example even though there are twenty girls and twendy boys in the‘group from
which an experiméntal and a control (or alternatlve treatment) group are”.chosen. -
anode random process is followed, by chance a large proportion-of the girls
m1ght end up on-one group and a large proportlon of boys in the other

sdentd did not knbw about ‘the ~ -+ ¢

Vo
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Stratification on a characteristic such as sex can be helpful -in en-
.suring‘that it will 'be properly‘reprﬁsented in ‘both gtoups. That is,

.the girls and boys can be treated like-two Jifferent groups (i e., strat-
"ified) for purposes of selection, with the random selection process ap-,

plied to on"gnoup first .and_then to the 'other. " Multi-strata can.be’

used. For example, prior to‘Lelect1on for a Energy Unit - study, the groups

of boys and girls could be further strat1f1ed acgording to whether they \

had previously taken a blology course or not.

&
~ . .

“Matching can gr o be an aid at times.., To ensure -that all IQ levels are

* represented -in. both groups, a teacher could rank all of the students
according to their 1Q scores, put in pairs those with the closest rank-
.ings, and then randomly assign (perhaps by fllpplng a coin) the members
of each pair, to the experlmental or contrQl group. One might also want
to‘match on other variables, such as GPA. But when two or more matching
variables are used,, problems often occur ‘because good fitting pairs can-
not be foudd. There' is always the student with:an ID of léq\and a D GPA
or an‘A GPA and*an IQ of 90, who has_no counterpart.

, Also, of ‘course, match1ng can be done within strata (e.g., match ’b
boys on IQ, and_then ‘randomly select the sgroups;, and do the same for the
girls.) When only one or two strat1f1catlon“var1ables and one or two
matching varlables are used, the p edure is not too ¢umbersome; but

- it can easily get out of hand. /?é .
Co oy N . C 3
. . . C

_If random selection of students for 'the experimentdl and control (or.

—

. e
. ]

E aloernat1ve treatment,) groups is possible, a major step has been taken toward

controll1ngmanyof the threats to internal validity, because it can be assumed
that there are only chance differences between the groups. , (If strat1f1cation‘

"and/or matchlng can be used sensibly, all the better.). For example, the threat

of\maturatlon is neatly controlled- by random1zatlon, as is differentlal selection.

‘So is stat1st1cal regression, if the students with extreme scores are randomly

selected 1nto the experimental and control groups. Then the . tendency' for the
person's scores to move toward the mean on the second test&ng will be expected
to operate’ equally (within chance d1fferences) on both groups, and any change

’ -for the ekperimental-group above and_ beyond 'that of the control group may .be ' <

-

§ttributed to.the treatment-—if other threats to internal validitw have, been
controlled The same is true for. testing. ' Any effect of the pretest should
be present for both the exper1mental and. control groups, so "any gain by the
exper1mental group ower, the control groups may be attr1buted to the treatment——
1f no other threat accounts for it. . .. '

.
- . [ P
- .

' History and mortal1ty are not controlled so neatly For example, the
locatlon of a classroom may cause a history effect not controlled by random*“
selectxou——perhap a pos1t1ve effect if right next:to the school media- center,

-.a negative one if r1ght next to.a classroom in which ‘another teacher has trou-

ble-controlling.the students. And the means of _selection will not keep stu-
dents.from dropping out, espeeially from voluntary programs. (Sometimes rate
of dropouts is .a relevant JEpendent wvariable.) If the dropout rate from an

experimental or contrel.group seems hjgh, it is- a good idea to check the .
characteristics of those ‘dropping--e.g., pretest scores, .GPA, reading scores, .

-~ . . ) ) ‘.

v - . . . - o
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N - sex--to see if thﬁ%.dlffer Lrom the students who stay and” thus mlght have an
eﬁfect on your<rcstlts . ’

=

. .

’ s Of course, while random ussiiﬁment is a major assist in securing valid
research-results, -and therefore, worth emphas1zing——teachers often canfnot

. randomly assign students for their research projects. Nevertheless, instances
< ‘where - it is poss1ble to.do so should not-be overlooked. For example, in" a team
teaching setting we were once able to ¥ssigm students randomly to small group
sessions in which different discusslonﬂstyles were used. And in studies in-
volving the manipulation of materials with students.unaware of the différences
e in matefials; randomizaBign is sometimes readily accomplished For example,
( ) if a teacher wanted to know whether puttlng the essay 1teps first on a test
’ containing essay and dB]ective items made a difference in student performance

or ‘student attitudes:toward the test, the test could be made up, in the- two _—

f—-§$\’ . formats and *handed out to students on a random bas1s. Such a design is dif-=
ficult to use if students can obsetrve egch. other s materials. The teacher
needs to be ready with an’'explanation when Johnny cries out "But Billy has

1 ' -

a different test than I do: . .

’
- . N

Even without random’sclection, the use of a cdmparison group can be
helpful ip 1nterpret1ng your research results.- With awareness of the poten-
tial threats. to internal validity, use your good judgment to obtain a éontrol

. - .group that is as -similar «as poss1ble to your treatment group. And, even if
‘e “ you cannot -select individpal students, you may be able to decide ramdomly--

" say, by the flip of a cofﬁ——which of thé two groups will be given the special
treatment that is to be ewaluated.._.Fhen gather any indications of jpitdal
group. dif ferences--again, sych_as, pretest scores, GPA,sex, reading scpres=-
and take these into account in welghlng your results. oo

s

There are statlst;cal techniques for ad;ustlng group posttest means to
take into accourlt initial differences, such as on the pretest.- But teachers
doing research will often not know about such techniquesg or have the facilities
or the time to do the computatiops. That need not be a serious disad%antage.

: ~In fact, not relying on statistical analysis can be an advantage in that it
. " forces you to examine your data.® You should specify ahead of time how much
of .a gain by your ‘treatment group over y%ur control group would satisfy you
that the treatment was Sufficiently effective to be continyed. You probably .
would want to antlcipate a larger gain §f the new treatment was costly——in
money _or your time--than if not. Then, first, compare the treatment’ group’ S
pretest scores with its posttest scores (to make certain a gain occurred);
- second, compara the treatment group posttest scores with those for your control
_ .group to determine that the difference reaches your criterion. Then, interpret
Vo the result carefully,- taking into. account any potential threats to internal -

val1d1ty——especually d1fferent§al}select10n.

-
’ .

: - And whenever poss1ble regllcate your study. Thdt is, do it again——oﬁ
' different groups, in différent seml terg——to see if the same results occur.
The more times they do, the more confidence you, can feel in the treatment. -
¢ . - o N . . s

[}
¢

Other Deésign ns. ‘To ‘this point, T have emphasized the use of two or more
, groups in order to have a basjis for comparison to determine if. your treatment
"~

! ’ . - . . . «
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did have an effect. There are single group designs that can be valid and useful
for the teacher because they allow the demonstration,of effects. One of these
designs is very powerful if you are concerned with behaviof that is repetitive
and can come and go--such.as disruptive classroom behavior--rather than learn-
ings that are more lasting (i.e., not readily- subject to reversal--such. as being
able to explain the functions of separation of powers,.in our governmental system).
This design is often called-the ABA design. With it, one first obtains-'an
~estimate of the behavior to be changed. This might 1nvolve counting the number
of times that students are out of their seats during several class periods. These
- ° - pretreatmegt data are called the baseline. It is the base fqr comparison.- Next,
the treatmen® is introduced (e.g., , allowing students to talk to-a buddy for five
.minutes at the beginning of the next class period if they stay in their seat
for a specified period of time) and out-of-seat behavior is counted again. - If the
') frequency goes down, you may assume the treatment had an effect. To provide
a further test, the treatment is, removed, apd the number of times that students
are out of the1r seats 1is counted again. If the out-of-seat instances go up,
‘then there is strong evidence that it was the treatment keeping them in their
v ' seats during the experimental period. There are, then, three phases in the ABA
| design——the baseline phgse (the first A), the treatment phase (the B) ,and the

B N

measurement phgse following'withdrawal of "treatment (the second A). N

An alternatlve design is available in cases where the students might react

tq withdrawal of the treatment (''How come we aren't getting to talk for staying.
.in our seats -like we did 'last week?") or the outcome of interest wouldn't be
expected to change as the result of w1thdraw1ng the treatment:“one wouldn't
expect students who learned to explain separatxon of powers through a special re-
inforcement program to forget the explana#ion when the reinforcement was removed).
This design is cdlled multlgle -baseline design. Agdin, baseline data are col-
lected, but the treatment is introduced to different Students or groups of
students at different times to see if change occurs with introduction Of the

N treatment - This design could be used when, for example, the, teacher had two
or' more classes, all studying .the same subject area. . '

The above designs are variations .of whét is termed. the t1me series design.
Tn ‘a time series study, «the dependent’ variable is assessed at different points
in. time prior to the treatment.. Then the “treatment is introduced, and more
measurements of the dependent variable are obtained.’ The series of measure-
ments (often the means of the various assessments) .is studied to determine if ‘
there was a change ‘in pattern following: the treattment. "(The nature of the expect-
ed change should be predigted beforehand s a basis for demonstrating that the ’
treatment had an anticipated effect.) The study to determine a way to kéep -
. students in their seats would fit this des1gn well, perhaps better than the =
ABA design.’ Counts of out-of-seat behavior could be taken on several consec-—
utive days, the treatment introduced, and counts of instances Qf out-of-seat.
behavior continued for. several more days while. the treatment ‘continued. If .
out-of-seat behavior went down and stayed down as predicted, following ‘the
- 1ntroduct10n of the treatment, this would be powerful evidence for the effec-
~ tiveness of.the treatment. Of course, it would be important té check behavior
for a sufficiently long perlod of time to ensure that the result was not a
away, for example, when the newness of the treatment wore
th other groups is important with time -series studies be-
LS espec1ally vulnerable to the threats of history.: Could

Q " g S Y R "
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something else, such as d stern reprimand and threat of punishment by’ the
" pripcipal,. have caused tie change” Instrument dbcay must also be guarded

agalnst. For example, o®er thlic period of time could the teacher simply
‘ . have become careloess Abnut counting times out.of scat? = . - .
° ., . ' l - . i
\ . o N

Some Comments. It is- not likely that youfﬁiil be ‘able to control all -
) of the potential threats to internal validity in your classroom research.

v But then, educational researchers can rarely do so in their studies either,
especially when they are working in applied areas. By being aware of the
threats, however," you can make some design decisions to help avoid them. And
such awareness can also help you in interpreting your findings. Your knowledge
of your students, your school, and your community will be invaluable as you
‘ .decide if any of the threats may have contaminated your results. You will

‘ probably want to be circumspect 4in drawing conclusions from your results if

' they have not becn replicated on more than one group and for more than one

-~ unit or semester, Such replication is important not only for building your
confidence in whatever trcatment effects you have observed, but in deciding,

. . if they came out as you wished, how generalizable they are. That takes this

discussion €& the other agpect of experimental validity--external validity.

.
y Lo, .

External Validity e »

L The baqic question of external validity is, To what persons and’'to what
circumstances do your results apply"3 The answer to this question requires;
first of all, a careful, common sense look at the students in your research
gropp(s). Are they like the other students with whom "you would like to use
the materials, teaching method, or whatever you are trying out? (I.e., do
‘they represedt the Egpulation of interest to you?) Is there anything about
the students in your treatment group that émight make the materials, etc.
work espec1a]1y well or poorly7 Or, is your .control group such (e.g., poor-
ly motivated) that it makes your .treatment effect appear gredter than it .
is?4 An excellent way to answer these quéstions, aside (from your own best
judgment, is to replicate vour study. Repeat it with different groups,

- especially from one school year to the next.

AY

rd

A critical aspect of external validify is you, the teacher. ' If you
are not interested in advocating that other teachers use your experimental ~
treatment, your problems.of generalization are simplified. You will not
have to worry about how representative you -gre of other teachers. But the
external va}idity of your results as they apply to your future use of the -
treatment have to do with the way in which you handled the independent
variable. , You should, try to be certain that you are copscious of the way
in 'which you administered the treatment. If, for example, you are interested

o in the extent to which different t%pes“bf homework assignments result.in .
\\' LS ’ - ’
\ . Lot
l\‘v 2 ) 4 - .
| { '3External validity is discussed in Campbell and Stanley (1963). A

\ more extendéd treatment is available in Bracht and Glass (1968). -Also, many
3 educat ional researclt textbooks will discuds both internal and external
validitv in g(?ater detail than’I could in this paper.

*. %Guch an instance is reported 1n Oliver and Shaver (1974 Appendix, Sec—
' tions 2 and 3). o . ) .. '
. . ’
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L students complot[ng ‘their work on tlmU you need to be certain about the
important dimensions of assignment piving, so that you can later do .so 1in
the same way. For instance, were the assignments given orally, in a mimeo-
graphed handout, or written on the blackboard; at the beginning or the end .
of class, etc.? Baslcally, the description of the independent variable is
critical so that the cffects oﬁ its use can be anticipated validly in future

classroom use, and/or so tht it can be teplicated for further research that

might be desired. : . v

. . . . N
“Other threats to cxternal validity have to do more directly with the v
environment you establishs consciously or not, for yout research. For
example, if.you tell your students that they are part of.a piece of research
you are doing, this could lead to sever ral threats to external and internal
Vd]ldlty One - is the Hawthorne Effect.. That is, your students may behave
deferently because thty know they are part of an experiment. The coanter
to the Hawthorne Efféct is the ‘tohn Henry Effect--students who know they
are in & control group may, work haruer to do Wwell because they are not _
going to be shown up by the experimental students. THere also is the ex--
Rerymenter e(fect\ You may convey your expectations 'to the students 'in
a way that influences their behavior. Any of these three effects may pro-.
duce a nhnnge in the students that is mistaken for the.effect of the.treat-
ment (internal validity). Because these effeits are less’ likely tq, offur
in future use of vour experimental treatment, they are threats to external

alldlty ’ .

[N

The solution to the Hawthorne and John Henry effects is either to cony
ceal from the studgnts that they are part 'of a research project or to build
that impression into future uses.of the treatment. The latter might involve
trying to Capltall/e on the Hawthorne effect by becoming known as an in- ‘

A

novative, experimental teacher. , ,

-
7.

Retidited to the Hawthorne-effect is the novelty and disruption effect. * °
If vour treatment is a new, novel experience for the students, or if it up-
sets the usual classroom routine, that may affect your results You may '

not be able to generalize to later classes you teach for whom the treatment

has become commonplace.

You also need to be sensitive to multiple treatment effectg J/Ihese are
effects produced hv exposure of students to two or more treatmedbs To go .
back to the Energy and -Environment Unit: 1If the teacher- had just completh
with the students an experimental unit on ”Population and $tarvation", it
could be that positive results that seem due to the Energy unit are the re-
sult of the combined effects of*the two units. She may be able to generalize
only to situations in which students study both units.- In a sense; this be-
comes a question of selection (i.e., to what population' can,she genera112e7)——
or, put differently, of a selection by treatment. interaction. That is, there
was a combined effect of prior experience and the unit. This sort of inter—
aetion might oécur for other-reasons--e.g., because the experlmental students
were especially able academically or had other characteristics that made the
treatment more effective. Replivating a research study with groups of stu—
dents- who have differing characteristics, such ag you might encounter in"
your classes, helps to establish generalf®zability. You might al'so want to

Y00k at the results for different subgroups within the experimental class(es)

-
* v »

N »
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I S © " to See if there was .an 1nt ractlon effect. For example, did boys and_girler
e learn equally well Vlth the\ Energy ¥nit? ~(Boys! concerns with .cars might‘
make’ them more 1ﬁterested 1npotent1al fuel ScarC1ties,-for example )

.;'_‘u;. - slmllarly, hlstory and trcatment may interdbt. That id, the Energy Unit
I mlghtJbe effective only because of current’media attention'to an energy crlsis;

;'1°;Q ' THe ‘same effeétlveness could not be expected°w1thout such. media ' as51stance. N

’;;:» .- " . ) P . RSN . | o \ )
e M i Testing 1sﬁalso very 1mportant to+external valldlty,‘as it is to internal
O {w-w’ .Vallglt% Ope aspect ot resting and generallzablllty is the. need'to be care—‘
SN 5 ful about, e£§ect1ng the same results with a test.or tests different from the

) To ) testor tests used as dependent variables. _Just K@tause your students did -

. well, for instancé, on one test of ér1t1ca1 thlnking doesn't neceéssarily mean
‘“they will do“wel] on another. 'Als0, testing mAy .interact with the treatment.
..Taklng a pretest may sensitize Students to the content of an Energy,Unit so-

that they learn more: than if’ they -had not been pretested: This is"a poten-— “
tial threat. only if a pretest:is not always given with the unit. The post—i

test may also provide a“"learnlng .effect, -but this is rarely 3 problem in
"classroom research as testing follow1ng a set of learning activities iIs .
common.. The time of testing may, however be important. How well students .

"do &n a test may depend on whether it's givenright, at the end of a unit or

.two Wéeks‘or six months later. - 4 - N

) ?Qh3 Most of these threats to external validity can be minimized. Common

‘ , sénse solutions involve such things as not letting the students knoy they
K .are part of a research project (this can raise ethical. problemsy if the con-

~ . “tent is exﬁbrlmental and possibly ob?tctionable to some parents,f\or if par- .

’ ticipation in #0ur.project %1ght keep $tudents from learning thinfs -expected

of them by parents, other teachers, or. sthool district requirement) or, if

it is not possible .to dlsgulse the use of new materials, by also using ''new

appearing' materials in your control group(s) if any are used. Again, rep-

lication is vital to determining. if you will obtain the same results with

groups of students with different characteristics, but similar to those

students you might teach, or at different points in time or after continued

use. * As mentioned above, looking at subgroups of students can also be help-

ful (but be careful of the regression effect) in determining how generaliz- ) .

able vour results age.. N ' \3

? Statistics

Do you need to know statistics to do valid classroom research? No,
vou do ndt. It may be helpful to be able to compute some simple descrip-
tive qtatlstlcs measures of the central tendency ¢f scores for your group-—-
Such as the mean (the arithmetic average), the median (the point above and
) below which tifty percent of the scores fall), oy the mode (the most fre-

. quently occurring score)--or of" theg@ifl spersiop6r spread ad of scores--such o,
as the_range (the highest minus the Tlowest core plus 1) and’ the standard
deviation (the me squared deviation out the mean--a somewhat more com-

. i plicated StatlStliQa

ica , istic .@qscribed in_ewefy elementary educational ‘statistics
book). . i . :

Measures of dispersion are particularly impbrtent in determining if

N . -
. L9
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_— your'treqtmenﬁ is effective for "all students. You mawy find that whether e
5 the central tendendy of‘the scores changes or not, the'diébersion has, because ~
some students do particularly well with your treatment and/or others do partic-

ularly poorly with it. . - ' < C

N

. ¢ . If you do use measures of central tendency‘and.dispersion; be wary that
you do not -depend on them too heavily. ;Relfanceron~descript1ve statistics
can obscure.many -interesting insights into what has happéned to your class

. * . as a result of the treatment. Stil] “inspect your.data (for ekample, examin-

* - '] ing individual tests)rand use your ‘wealth of knowledge about your students, R

your school, and your ‘teaching to interpret ;hé results? . You may. find, yoursélf
talking to studenss to-discover answers to questioms raised by your inspec-

*tion.-of the data. (E.g+, Why did the girls. do better or more_poofly on an

Energy Unit?) . This is an important datazgathering technique--one that ed- -

‘icational researchers.often feel undomfgrtable using because’ they have been

. educated to be concerned about maintaining a formal design and. data-collecting

techniques. : - - o ‘

. " Well, how about inferential Statistics, such’as analysis.of variance?

These are of little use for classroom résearth such as discussed in tﬁis-péper.
Techniques such.as a alysis of variance are used to'determine whether your
results might have curted by chaqpe if your groups had been drawn randomly

IR from the same population. Not only will teachers doipg classroom research )
' rarely have the chance to delect their groups randomly, but they are not
likely to be interegted in generalizing to broad populations as educational - p

researchers, are (but who, alds!, often also lack randomly selected groups).
A better bet for the teacher is to specify ahead ‘of time what changes will ..
be edusationally meaningful (e.g., How many more of my students must hand in
thedir homewotk befor® I adopt the new method of giving homework assignments?)
and then check your results against that criterion. Educationgl significance
. is much more important in the classroom setting than statistical significance.
" And using replication to c¢stablish that the Tesults can be attained again is
\\\, more powerful than statistical analysis, too. . .

If you do know about iaferential statistics, especially nonparametric
ones (ones that make no assamptions about the populations from which your #i™%.
groups are drawn) such as chi<square, don't hesitate to use them. Yqu may
want to ask, for example, how lilkely it is that a particular distribution of .
scores could .have occurred by chance.  Or analysis of covariance can be of.
some assistance by making statistical adjustments for initial differences - |
between treatment and control groups. But don't become over-reliant on in-
ferent&aloétatistics so that questions of educatjonal significance are over-
looked, or so that vou dgn't trust your own insighis into what happened.

: % .

Remember, too, that the inferential statistics model is basically a_yes-
no, decision-making one--i.e., Can the result be accepted as non-chance or- .
not? Teachers wil{xprqbably more often be doing research from a developmental
model. They will often be asking questions such as, "How can I improve this’
unit?", not "Should I teach this unit at all?" Inferential statistics are not
much help with the former type of question. : o :

-

»
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Conclusion -

-~ * -
b ’ : " K

Using your,éwn intel]ectual resourceés to examlne your data, .to cdhte
‘plate what went on during 'the treatment, and to interpret thé results, and
using informal ways of determining how and why your students reagted f they
did, are critical. The thrpeats to experimental validity discussed in this ,
paper may help you to be aware of possxble errors and take them int / ccount
in ‘drawing conclusions about a treatment's effectiveness and the ext nt to
“which it is- generalizable to other classes you will teach. The d 9cuss1on
of threats 1s meant, as is the discussion of .designs, as an aid to teachers

. concerned wlth.maklng sou(d Judgments about .the ‘curricular and Lnstructional
isSues that concern t

-
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