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R Analys1s and Report;ng 6f InterV1ew Data ,fs _— : o
o o T e \v ".4. .- t A —' . ~
S'Q? : For the maJor part of th1s century, Amer1can exper1mental psycholbg1sts . '

1nterested in the study of 1earn1ng and cogn1t1on have employed methodolog1es*t?

R ﬂ' l
" "N
l ' .

that requ1re subJects to respond 1n l1m1ted Ways to carefully structured s1tu-fJ ;*x.

\f »atlons. Insp1red largely by the work of P1aget however, there has recently
. . ,-Aj‘&,

a*‘_

been a reawake91

<t
.3

. S __fv .
-to the advantages of consider1ng as data the verbal reports “n

?,h ’ . \
'of subJects nng égﬁ in'a complex cogn1t1ve task. ;p problem SOlVlng research o

: for example‘ verbal reports not only proV1qE 1nformat1on about the end result

".\"Jq 4

s of the problgm solv1ng prncess (th& answer), but are also a r1ch source of data

;

g
-4nconcern1ng the reason:

iwh1ch led to the f1nal -answer. HaV1ng some 1ns1ght g =

o
E

into the processes 1nvolved in solv1ng a problem not only is 1mportant 1n-the‘

formulat1on of models of human cogn1tlon but has 1mportant and obv1ous_pedagog1-‘

. . LA
e S - . . . . e

- . . . . P ] . A
‘ cal 1mpl1cat10ns.ﬂ“"”' R C #’mA . R ‘ L" 4 ‘\ '

In th1s paper we w111 d1scuss several aspects ‘of 1nterV1ew research that

‘have rece1ved 11ttle attent1on After present1ng a brief. descr1pt1on of R

/

- v

/;fferent types of 1nte rlew formats‘jrd levels of aealys1s, we w111 d1scuss

5

the. problem of analy21ng otocol data, and offer ,some suggest1ons~about o ',_<<

. analys1s procedures that de 've from construct1v1st assumpt1ons. Then we w1ll

”‘present a model of the 1nte 'ew wh1ch descr1bes 1ts role not only 1n hypotheS1s’

'formulat1on, but also in hypothAS1s test1ng, and d1scuss ouro1ews on how the “ij,_

4
1nterV1ew can. prof1tably be used 'n comb1nat1on w1th?other research methods to- f4/
461 . .

' 3
1nvest1gate problem solv1ng F1nal‘y, we w1ll ethlne how 1nterV1ew research/
:w e Bl
is currently be1ng reported and offe
'a” . _‘(),

4of 1nformat1on that are- 1mportant to

some recommendatlons concern1ng the types
c1ude 1n such reports., A maJor po1nt e e
© ¢ ” B 4 . .

wh1ch w1ll be emphas1zed throughout the' per is’ the 1mportance of tak1ng / ' ']bfl

e




';“_lack of such an or1entat1on stands as the most ser1ous threat to the acceptance

A X
?L pf the 1nterV1ew as.a 1eth1mate method pf SC1ent1f1c 1nqu1ry Ournsuggest1ons ’

EN ~ . B o -
- 4 fl

are a1med at encourag1ng the researchet to rema1n skept1ca1 of 1nterpreta- ’

t1ons of protocof~data, and ‘to report the results of 1nterv1ew research in a v

: f way that w111 germit speC1fic cr1t1c1sm from the research communlty

ar - /., . .. L. .. : A . N a-; N “«
. . . A . ;
. . R : . L oan o oo ..
- A AR R : LS . )
= . : . ‘ : ! . Z
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/ There does not yét ex1st a w1dély accepted term1nology to descrlbe\the .

‘ /
. ]

-.various types of research 1nterv1ews. At one extreme, the term 1nterV1ew,<
/\ .. k3

v . °

‘ -as used 1n the SOC131 psytholog1ca1 11terature (e 8+ Canne11 and Kahn 1968),

can refdr to a verbal response to a, s1ng1e quest1on\Such as "How old are yOuV"

ro . ' S

. At the other extreme, the term can be used to descr1be an unstructured and com-

- . B X

plex exchange between a- student and teacher “about a d1£f1cu1t problem encountered

A -

1n the c1asSroom (Dav1s, 1975a, 1975b) Slm11ar1y, ana1ys1s of 1ntef“1ew proto-

R . I
B3

. cols can 1nvolve the cod1ng of whether or. not a..correct: ﬁglut1on was obta1ned or

an extens1ve treatment of every statement made by the subJects._ Thqugh there are

v-.F-

numerous ways in: wh1ch an’ 1nterV1ew could proceed and be analyzed we w111 refer-‘

to three types of. problem-Solv1ng 1nterv1ews and three 1eVe1s of protocol analy-

‘v.'sis. The term1nology we employ is meant to capture only gross d1st1nct1ons, but.-

wfll serve the purposes of th1s papef -9 l- a _ L,
:.5 : ’

Intérview Formats

-
e
» N

In terms of the format if the interview, we'will refef to three' general
stylen; These d1ffer pr1mar11y in the types of follow-up quest1ons (probes)

"that are perm1tted ””,FQ : -.s~: : -

N . B
.. . ;e . . .. o / o ) . ‘ . Lo .
. . " . : B . . ’ T ! . ‘ :
[ R L. . L ) [

»
L] . ’
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Th1nk1ng-ﬁloud 1nte&V1ew. In the t .ud 1nterb1ew, subJects are

g1véh a problem and asked to verbal1ze t 'hts as they attempt to solve

lt‘ They are 1nstructqd not to engage

LY

¥‘11s or to reflect back on

e 2
Wt

preV10us thoughts., Prob1ng, 1f used at arl ' rally restr1cted to encour-

‘_ag1ng subJectsato vocal1ze more (cf., Er1csson- . ;1mon, 1980) ' lr. ;_“

[N _nt
e /

Indepth 1nterV1ew Also referred to\as th.’

1aget1an or c11n1cal 1nterv1ew,

.

v,

'th1s method also 1nvolves psesent1ng subJects~ a specific'problem and thén‘f'
,questioning them as they'attempt'to solve 1t. npr'hing tEchnidue, howevef{
© \ . . R 4 . . E
- is.mich more flex1ble than w1th the th1nk1ng-alo instructionsw Subjects are
(A ' 1..

often asked to reflect hack on-what they have Just done and somet1mes offered g

4

. subtle challenges to the1r th1nk1ng The 1ntérv1ewer, however, nevef purpose-,

_“fully g1ves evaluat1ve responses, nor prOV1des h1nts in the form of quest1ons,a

v
s,

_statements, gestures, etc (cf Fredette, 1979) . A ..-‘, ’

13

Tutor1al 1nterv1ew, In the tutor1al 1nterv1ew, ‘the interviewer is 1nter-_f
| - . - ~ . «

ested in e11c1t1ng a correct Solut1on but genenally tr1es to prov1de no ‘more

)

help than 1S'necess/;yr Probes are therefore permptted which lead subJects

/ o C e
toward solut1on strategies that may—ﬁbver have occ rred to them L ) "
.- ‘ o /// , . . . - o L o Co .
= ///4 ‘ : S P I o | .
Levels/of Analys1s e e E /
/ o . T . . . B . N .:Q.
- 4 L Tf ‘ ) . - .

ffrk{/ We W1ll refer to three generaf levels of protocol analys1s

,fxi'v o Coded analyS1s Cod1ng 1nvolves 1dent1fy1ng key elements of 1nterest id

- the protocols and def1n1ng them in such a way that raters ‘can go through the .

protocols not1ng the presence-or absence of the elements, . These might 1nclude

the use of key words, phrases, equat1ons, prhblem-SOIV1ng strateg1es as’ Well as

gl‘OSS tO f1ne motor responses.

0 -




Descr1pt1ve analys1s W1th thls method the researcher is usually 1ntef-

1ested-1n prov1d1ng a clear. restatement of ﬁhat the subJects sa1d and d1d dur1ng

N s —,, - w . H*
the i erV1ew., The attempt ls made to descr1be the data as they are, mak1ng no'
‘\ _.4- ’ q !‘ i \‘ Lo T
' 1nf rence about underly1ng structures that may - account for the data. The focus

¢ - \ \

. is on the surface structur_rof subJects verba11za€10ns, ‘on the mean1ngs they
. , . \ ] e .

)

0

é\nylitltly trying to communlcate : ‘af

Interpretatlve Analyg;s. In 1nterpret1ve analyS1s, 1nferences are made

" about the deep structures of subgeqts9 reasoning processes: The researcher uses

»

ihhat'the subject says and”does to make'Statéments:about the-process and knowledge

LN

_structures (both exp11c1t and ‘tacit). the subJects are us1ng to solve the problem.
" In Table ‘1, we have categorlzed nine problem-solv1ng §i§d1es with respect
[N —

:to_the method of intervieW1ng and analysis procedures ‘employed. This should-not '

be considered:a representative saimple.. The articles were obtained either from

" our files or the Journal of Chfldreh’s Mathematigal Behavior. .Though we will
{

- refer to these stud1es in more deta11 in the f1na1,Sect1on, we include them
~ a)

heqe//o 111 strate our termlnology . o ', -

. R T
Insert Table 1 about Lere

\ Ly oo S o g P T s Ry, oy o e

Referr1ng to these repOrts, one can apprec1ate the extent to wh1ch inter-

—
rd

_v1ew1ng styles and analyt1éal methods vary from study o study and, thus, éhe

d1ff1cu1ty in categoriZ1ng them as e haVe. A‘S1ngle 1nterV1ewvcan proceed
’ -

through different phases., It can bEg%n“wlth the 1nterv1qwer us1ng only fac1l1-“

iy : .
tory probés, if needed, characteristlc of the thinking-aloud 1nterv1ew. Once.a

» ) : i .. \
solution ZPas been‘ arrived at, /more 1ndepth problng may be used followed, 1f
4

"réquired,.by probes des1gned to lead the subJect to a. correct solutuon. We

LY -

would, however, class1fy~£h1s gr\a tutor1a1 1nterv1ew though the 1nvest1gators-

[N N

N

P




-
hl
\

. . R
LI :

. L ‘ .
, . ,

may (and should) regard each phase of the 1nterV1ew d1fferently (e-g., Rosn1ck

and Clementp in- press) Even more d1ff1cult to claSS1fy are .the levels of analy--

'a

.S1s.v Hany studies wh1ch seem to be 1nterested in descr1pt1ve ‘or 1nterpret1ve

analys1s also code parts of the 1nterv1ew, and it is often the case that

.ﬂfments. If.cbded 1nformat10n was 1ncluded in a report, yet the attempt wa
to account’ for all or most of the subJects verbal1zat10ns and behav1or,

TN

‘

] .

‘categor12ed-as a descr1pt1ve or 1nterpret1ve analys1s. These studies of en; | o
.. R ) ) L ' n . .

L . -

. and Clement, in. press). If only selected port1ons of the 1nter1vey wer

.
¢ )

it was categor;zed as, a coded analys1s.' . e

To 1l1ustrate the d1st1nct1on between descr1pt1ve and znterpret1v aﬁalysis;“

- we have 1ncluded¢a segment and-a.br1ef.analys1s of a tutor1al-1nterv1e

_by John Clement (The transcr1pt of the ent1re 1nterv;ew is ava1labl

opducted

.The student be1ng 1nterV1ewed (Mark) was asked to construct an equat1 n wh1ch

_A' descr1bed the relat1on between ve?oc1ty, accelerat1on and t1me for, a ball dropped
) l oﬁf a cl1ff 'Each verbal1zat1on of the 1nterV1ewer (I) and subJect (S) was ‘
:‘numbered c0nsecut1vely/from the beg1nn1ng of the 1nterv1ew.’ | . g ’
. .
.9 I Suppose the veloc1ty'1s S turns'out to be twice the time everywheré :
. As "t" goes from I to 2 to 3, veloc1ty goes from 2 to 4 to 3 .
‘60 B Un e .

| f_61 I) ~ﬁhag w°uld ‘an’ equat1on be for that?

, ;.62 s) - The veloc1ty is always twnée as. large as the t1me.

- -

63 I) R1ght )
: 6_4 §) SQ. . 2. "..v.l,l e(]ual'-s' "t", I as&ume.' iy

e\

,on.request, -



~ - . -' N , P » 6
- ' . . ) . ‘{'
. - o . - ) SN . . LT . T : .
65 1) Ok' W'rite that doym.- AR e T o R )
| ’66 s) (ertes."ZV‘t") Ok. CahL e T
. . o o ‘/ '.. . . .‘7
C 67 I) " Now check that out and’ see if 1t works. Lo _ o :
s ' . \2'. o .. /v'. ~. ) . ‘,. ’.:.' . ) ‘.;‘.b- .-Vv ' . - *

]

78 s) Ok men is T, theh”"v"’iéfz ""If "t" i8°2, then v" is 4, or You could '

e

, '-.?:. .actually th1nk of th1s as 2 t1mes "t" equals "t" e .
‘ %E) How does that work" ‘ ’ » o e i o L
| 80 You se thd%&:qual S1nce these two are equal th1s is the same ‘and o e

you cduld replace th1s by "t", and you could jay 2 t1mes "t" equals nen,

~
. . c. - o

) . i. .

. . T i : 1 < A4
1 -. : . - - A, ’ \ °©
.

In line 62 1t seems as if Hark has comprehended the nature of the relat1on o

- L, . ’ -~ -,.

_he 1s to express, 1n that he. pravides a correct restatement "But the eqwl,

he suggests \1‘{1'/11ne 64_‘ is the reverge of- the correct equat1om, 2t-v It is evi-

E dent from the rema1nder of the 1nterv1ew that he d1d not s1mp1y make a careless o~
“ a R . N o
_m1stake. It therefo’re seems c1ear, in-a descr1pt1ve sense what he has commun1- _

But why does he think that. "2v t" is the appropr1ate equatlon" ThlS he o

']

‘L1nes 78aand 80 demonstrate why a descr1.pt1ve ana1ys1s is vnot a1ways
4 "f stra1ghtforward As a resu1t of pluggmg numbers into the equat1on Mov=tH, e
.‘!Mark proposes that an equ1va1ent equat13n is "2t= t" '}{ow he arrJ.ved at th1s S
E | .'conclus1on 1s ;?oﬁ obv1ous.~ But we th1ni( what he d1d was-to replace f1rst' "t"

and | then "v" w1th 1,,mu1t1p1y the ]:eft hand side (LHS) by 2 and thus obt/alh the
;"\ s:)lutu)n__ 2;1 S1nce t;he LHS wh1ch has been assoc1ated W1th "v" is tw;:.ce as '

St

- .'large as; the RHS %hmh had been assoC1ated W1th "t", the relaj:lon, in: h1s m1ntz_/

- 1" has been accurately expressed Replacmg the var1ab1es w1,th 2, Ehen 4 also

.t

ma1nta1ns the desued re1at1on and supports h1s fee11ng that the equat1on, as’

PR ; . .
R L . 4




o . . . oo : .- ) i°
- ; - .
. . . N "o 1 R

hd ’ t . L

- written,7is cdrrect. Mark then correctly reasons, that since he is replac1ng

“i~both var1ablhs w1th the ;:hi values, he can use 1dent1cal var1able symbols on
Alboth sides. - Th1s descr1pt1ve anal;%is is an’ hypothes1s about whaﬁ=the subJec ’ ""

is try1ng to commun1cate G1ven that the hypothes1s 1s accurate we st1ll do

’

‘,_not know why he is db1ng what he 1s An 1nterpret1ve analys1s would hypothes1ze

what knowledge Mark possesses that perm1ts h1m to view, equat1ons as he does,

'-that allows one s1de of -an’ equat1on to be tw1ce as large ‘as the other. (We -

X .
w1ll suggesttan 1nterpret1ve ‘hypothesis concernlng Mark's solut1on later 1n thed .
paper.) - . ’g . - o
. ; e Ce
S o . ", ‘ ]
" Protocol Analysis . R )
L
\' ' Hav1ng d1sélngu1shed among types of interviews and analyses, we are-now

. i

prepared to address what we, cons1der the most. d1ff1cult aspect of 1nterv1ew

h ]

_rdsearch-ranaly21ng the data. The most stra1ghtforward analytic approach is

~

to code- selected parts of the 1nterV1ew, transform1ng them into more manage-

able, quant1tat1ve data A methodology for cod;ng is well establ1shed, and the
B resultant quant1tat1ve data can,‘1f des1red be further subJected to standard

-

statnst1cal tests.j If descr1pt1ve or: 1nterpret1ve analyses are des1red how* i

.
3 3

'{,'ever, researchers are v1rtually left to the1r own L1ttle has been wr1tten

ﬁicOncern1ng a method for such analySes. In th1s sectien we will attempt, if not

.jto establ1sh more formal procedures for descr1pt1ve and 1nterpret1ve analyses,
,then at, least to encourage more d1alogue about how “a researcher m1ght, "make up ...
‘for the uncerta1nt1es'"ﬁkthe method of*anferrogat1on by sharpen1ng the subﬂlet1es R

¢

of h1s 1nterpretat10n " (P1aget 1929, p. 9)
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' ‘A Construct1v1st Viéw -,‘S\\' " .‘._ 5: st }t e P

We beg1n by conS1der1ngtthe problem of apaly21ng protocols W1th1n aAcon-

[

Y
g struct1v1st framework.and by looking at. the 1nterV1ew from the point of, view of
-.the subJect the. researcher, and the research community The 6xp11cation of
. . - - 3

'”.construct1v1st assumptions is relevant because we, as most researchers us1ng
~~~~1hterV1ews to study problem solviag have.been influenced by Piagét and offerf'
. J P
construct1v1st 1nterpretations of learnlng and .problem solv1ng,//We feel that .1_,'

« . B

';these same assumptions shouId 1nform our methods, and consequently our sugges-

- tions concerning protocol analysis derived frOm ‘them.

A . : . M ~

According to a construct1V1st V1ew, 1nformation or knowledge is not avail- ,

able'rn raw form to be picked_up-by-pass1ve hum?n receptors. Rather, perception
: i S ST ) o ' : o A
'is. a selective process. insdfar as certain features of a stimulus'are noticed

" and others are’ignored' It is a: Constructive process since even. those aspects

[y

which are selected from the env1ronment are not s1mply, 1n the process\of

S

. selection, made available for human cognition. Rather, perceptions are con- -
) v :

<@ e ." R

structions and therefore, their nature is dqtermined at‘!east as much by the “\\ .

: workings of.the perceiver as it is by.their presumed 1ndependent existence | °
in. the external env1ronment~ ce e B P . :
. ) . T - . . ‘

When sdeects are'presented with a st1mulus in the form, s!y, of a

A .-
stat1st1cs problem, they attempt to ass1m11ate ér make senise of the prqbleh\\

. in terms of. existing knowledgé Ex1st1ng cognitive structures permit the N

L4

. t .
1dentif1cation of the nature of the problem and-the relevant_information, and '
the specification‘of'a'prn to arrive .at the solution. Such information is

~,
.not 1nherent in the problem but 1s selected and s1multaneously given-particular /

meanings via ex1st1ng knowledge

Psychological research by its very nature, is reflex1ve Gadlin and
. . N

vIngle, 1975). Thagﬁis, if we-hold_particular views about how ahd why humans

- .o “ T ) . -
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‘“ ] N . . i - ..
. behav) a; they do, and’ yf we take these ylewsfserlously, they ought to be equally
I'- powerful in descr1b1ng the behaV1or of psychologlsts._ RecOgnlt1on'that'as
3 .‘,'fvl\
researchers of human phenomena we are both the subJects and obJects of study
| 'Subr1ngs us face to face WLth the contrad1ct1on between the obJect1v1ty requ1red
'*yof a :c1entlst and éhe sub3ect1ve nature of human ex1stence.' As we attempt to

- i -

analyze protocols, however we feel 1t is cr1t1cé1 that e recognlze the l1m1ts

.of our obJect1v1ty-- that we take 1nto account the subJect1ve nature of our

*

‘task. If wefassume that 1n solv1ng a problem,-subJects are gu1ded and l1mrted
g . !
'by the1r ex1st1ng knowledge we must ‘also be aware that our pr1or knowledge

plays a S1m1lar role as we attempt to. analyze the resultant\da\\...The

,.~nature of our task as- researchers is almost 1dent1cal to that of our subJects,

Y . [ o

P
d1fferrng only W1th respect to the part1cular form o£ the problem we. confront--

. ' .
N
.

our-subJects must make sense of-the'problem we give themjuwe must make‘sense

) of the1r verbal reports in the context of the problem.' The same dynamic Is

: operatlve when colleagues read'an art1c1e in wh1ch ve, have reported the _
v .- 'y - L - ~
results of our research The1r prlor knowledge serves as. the means by-wh1ch 5'
L ’
* they come- to an understand1ng of éur-. 1nterpretat1on of the subJects unde < :
stand1ng' Indeed they ‘can often 1earn more from.a report: abg't the way we.

as researchers th1nk than they can about: how subJects solve

«

_,the problem

3

To say that human percept1on is. totally determ1ned by prlor knowledge,'.
%mwever, is 1ncorrect Informat1on is’ never totally ass1m11ated—-some accommoda-
’ ‘

tion alway% takes place. Our obJect1ve as researchers is, in fact to accommo-
date to- the protocols we collect--to have them 1nform us rather than s1mply con-’
- h

- firm prior expectat1ons._ The comments we make below are intended to encourage o

accommodat1on dur1ng the process of protocol analy31s , ;’” B

» .
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Goa}s, Assumpt1ons and Sugge§t1ons fhu
| Research rsiundertaken w1th ‘some general goals and assumpt1ons that" deter-'Vg
m1ne not only the quest1ons Esked qnd the methods used but also the way 1n wh1ch

data ~once collected are_analyzed To understand :he research and the conclu-"u'v'

‘- . ) : L ..

'. S1ons\der1ved from 1t these assumpt1ons and go ls must ‘be 1mpl1C1tly shared by -

the reader and the reseacher, ‘or they must be ex l1c1t1y stated as part of,the

research report. Our d1scuSS1oq of protocol anal sis 1s based largely on our
. research exper1ence and we w1ll attempt, therefo‘e, to make expl1c1t the ‘major :f
goals and assumpt1ons wh1ch prescr1be our‘methods of analys1s ,&17

4

Our pr1mary 1nterest ‘has- been to expl1cate student,understand1ngs of

s -
: stat1st1cal concepts that we f1nd d1ff1cult to teach in the classroom If we -

B
. < v v .

can learn more- about the types of pr1or knowledge students br1ng to the class-lh

room, we should be able to alter our 1nstruct1onal apprqach in ways that w111

A

be béneficial to our Stgdents, W1th thrs,goal§1n m1nd we tend toward 1nterpre-

. ‘ L : : : - R

- tive as opposed to codeéd analyses. We wish to develop models of student problgm "
solving that\are'powerful enough.to'capture5importantxindividual,differences,”yet

; not so spec1f1c that we have as many models as. we have students During'analy- .

s1s we alternate frequently between indepth analys1s of Lnd1v1dual protocols
~y in which- we ‘try to underStand what . a part1cular subJect is. th1nk1ng about X',
e ! LY

to a more general analyS1s tn which we ask what character1st1cs do all subJects,
'] .

or a subgroup of subJects hare in think1ng about 'x". :This’ strategy keeps us

» )
at a level of analys1s that allows us to general1ze our understand1hgs beyond

the 1nd1v1dual, yet does ~not result im 1nformat1on that is too global to be of

. U
. any value in 1nstruct1on. It also prov1des us w1th an 1nteractLve framework o
for hypothes1s formulataon and test1ng Hypotheses formulated on the bas1s of
LY . .ts_ '

a s1ngle protocol are "tested" on other protocols, hypotheées‘about group ‘per- -

' formance are "tested" on 1nd1v1dual protocols. In th1s way we-hope to avo1d
T - . o -

> ~ N




'fthe;éXtremes of either'nOmothetic:orhidiographic'approaches.

N . . - . . :
! N . 2 - 1 . .

! -
J

-

In analyz1ng 1nd1V1dua1 protocols, we attempt to. construct a model that

| can account for statements by a subJect in such a. way that no statement seems

N < el

Lo

.o Ject‘s statements are log1ca11y cpns1stent 1s‘¢erta1n1y unfounded _ If we do

not makq 1t however, it is too easy to d1scount sectlons of a protocol

x nthat are incbnslstent With seemingly;understood‘sections by-attributing them

Ry,

e

2

Sy

. _ . o
to unnot1ced verbal sl1ps or to subJects inability to verbalize what they are

~actua11y dohng P1aget (1929) estab11shed cr1ter1a for d1fferent1a11y con-
b3

P [N

s1dqr1ng statements made by ch11dren 'He felt for example, that some state-
.. y : \ .

ments are p1ayfu11y uttered and re not 1ntended to be«taken\{\:erally W1th

EEN ] 4

college students, howeverf)unles the s&bJect seemB f11ppant or %ebell1ous,‘a11

statements should be cons1dered as data to be accounted for f

- v

The assumpt1on that statements made by subJects are, from the1r po1nt of
v1ew, log1ca11y cons1s§ent proV1des us W1th a cr1ter1on for analys1s In'

A &

general hypothes1s A shou1d be cons1dered better than hypothes1s B 1f it

IO

n..

o accounts*for more of the subJect s statements. Th1s 1n ‘turn suggests that

attent1on shou1d be focused on statements that seem somewhat confus1ng, that
& ' o 3,
at f1rst m1ght be d1sregarded for the very reason that they do not f1t W1th our

4

understandlng of the other statements. In attempt1ng to take such data 1nto

a .

J
.

account d1fferent hypotheses w111 be cons1dered Frequently we have found it -

—

1nformat1on reqh1re that d1fferent 1nterpretat1ons be4g1ven to those sectlons
S x0
of the protocol that 1nt1a11§ seemed to be best understood
. . Q n B .
From a construct1v1st po1nt of v1ew, the maJor problem confront1ng\the
.

'fi researcher who W1shes to analyze protocol data 19 not that of generat1ng

R Y

explanatlons. We tend to not1ce*1n 1nterv1ew protocols th0se th1ngs that

Cey - ) e . . - . .. . g L7 o o

v‘contrad1ctory or 1ncompat1b1e W1th,another. The assumpt1on that all of a sub-‘

AN

to be‘,he‘ case that new explanat1ons .whlch take into account prev1ous1y 1gnored

g

.o L : . . - T N . . . - . - -
Soet S . . - . . oy N P . [ . . . . . PR
P
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" make sense to us. Guided by<ﬁypotheses held prior'to thewinherview'uor by
< N .

those der1ved from only ‘a l1m1ted amount of data, explanat1ons can be qu1ck-

ly advanced and data wh1ch support these\explanat1ons are easy to find. This |
4 N .v]
problem underlies all sc1ent1f1c 1nqu1ry,(Kuhn, 1962) ‘ Indeed.,there are no

o methodolog1es, no., r1gorous cr1ter1a or formulae wh1ch’w1ll prevent sc1ent1sts

from usually see1ng what they expect to see. As compared to pos1t1v1st1c exper1-

mental methodologies, an advantage of the interview techn1que and. an acﬂbmpany1ng o

constr ct1v1st ep1stemology, is that its adherents m1ght be less 1nc11ned to view

»the1r.me ods as obJect1vely paved roads to truth Carl Jung used to 1nstruct

X

Y . his stud ts to forget ‘what they had learned about symbol1sm when they analyzed

a dream.. _He bel1eved that one could "never understand somebody else's dream

=4

well enough to 1nterpret 1t correctly He cont1nually rem1nded h1mself of this

5
h)

:-"1n order to “check the flow of...assoc1at1ons and react1ons, wh1ch m1ght other-'

W -
. ~\' a~

- W1se preva1l over my-pat1ent s uncerta1nt1es and hes1tat1ons." (Jung, 1964

»

P 56) A construct1v1st or1entat1on can serve as a needed rem1nder that .

ERN = . . . o o

- 1nferences drawn from'data are always to a greater or lesser degree; 1nval1d
Sull1van (1954), in reference to analysls of the psych1atr1c 1nterv1ew, f .

. caut1oned that early 1mpress1ons ‘of ;the 1nterv1ewer are rough hypotheses, and,

r AR

l1ke all hypotheses in 1nterpersonal work they should be subJected to continu-

ous, or recurrent test and correct1on. (. 121) Th1s adv1ce is equally

-l

s val1d for analyz1ng protocol data in problem-solv1ng 1nterv1ews. Care must<be
taken dur1ng the early stages of analys1s to scrut1n1ze 1§§t1al explanat1ons“
One way to. do th1s is to attempt alWays to cons1der more than one hypothes1s
(cf Rub1n, 1975) ThlS is a d1ff1cult -task, however, and one ‘must f1ght'the

tendency to construct straw-man alternat1ve~hypotheses thch can serYe to °

falsely conf1rm the super1or1ty of the favored 1n1t1alghypothes;s.
. Someth1ng that.we'have‘found to be‘an effectiVe_mea s,-of generating

B

,’J"i‘:;,_. f B '“ ‘}j ) g ¥1@£ -




"3_wh1le pur backgrounds are suff1c1ently s1m11ar that ‘we carn

',i‘v1ew research in’ d1fferent content areas.

K & . ' .
. alternat1ve hypotheses 1s to have the protocols analyzed by a’ group of inves-
o as

t1gators. Whlle each 1nd1V1dual m1ght arrive too qu1ckly

what in the 1nterv1ews is 1mportant and what understand1ng

of the problem, these hypotheses tend to be different for

group. Much of our time 1n analys1s is taken up by "negot
One member will advance an-explanatlon and support it wlth
_will refer'to data thatldo not seem to'support the explan
‘an alternative'account.

of view together, it also increases the working store of d

Thus, not only does a group help:

we are forced to consider data that would likely have-beer
us conducted the analysks on our own. Moreover, group dis
‘plausibility- of the explanatlons thus generated often prom

;data Explanatlons are subsequently mod1f1ed, ang the pPrq

‘the group is in general agreement\\bqut the adequacy of th

.

e

4 :
There are s0me character1st1cs of our grou that lend

'th1s process and that are v1ta1 to 1ts 'success.

?

Perhaps n

our outlooks are d1f{erent enough that we often disagree e

.goals of-our research. Secondly, no member of the group d

. ’ b
- If this were not the case, some members m1ght not support

alternat1ve explanatlons or cr1t1c1sms. 1nal§y) the size

group (3 4 members) is suff1c1ent to ensu d1vers1ty, but

result 1n-end1ess'discuss1on.

£ .

Once rather stable explanatlons have een developed 1

we present our conclus1ons to- mem%&rs of an extended group

The feedback ‘we

-
Pt

'back to the data and the negot1at10n process.

1

) (’". ,'

qt conclus1ons about
the subJects have
each meiber of:the
iating"leXplanations.
data. Another member
tlon.and-might offer
bring-differing points
ata. Working together,
.neglected had each of
cussions about the

pt us “to rev1ew the
cess cont1nues untll

e explanat1ons

themselves well to ;

communlcate_well,
vennabout major-
ominates the others.
or;even-advance.
Of the:analysis_’
not.soilarge as:to -

»

n this smaller group,

[y

who are dolng 1nter-'l

rece1ve can send us

~

ost 1mportant 1s that ¢ a_ﬂ



' process }n wh1ch hypotheses are develerd from data “and then tested” on the

. - ' : . . R

. . ¥ o
“Challenging Hypotheses Derived from. Protocols

. . - - . )
- " N ) = . . . \"

.o
v

'4As we have portrayed 1t, the analys1s -of protocols involves a cycl1cal

.

R -

‘s

'5same data set;_ Protocols are a r1ch enough d%ta source so that this cycl1cal

} 4"

g'process can cont1nue for some’ t1me before stable explanat1ons are developed

e Al

i

'0nce stab1l1zat1on has&occurred hypotheses can. and ought to be more. formally

' -tested by collect1ng more data.. In th1s section we will argue that 1nterV1ewj

« -

can be used not only 1n formulat1ng hypotheses, but in- test1ng them as well

1

:_3We will also advocate the use of 1nter11ews in- comb1nat1on w1th more trad1- s

.1nterv1ew solely as ‘a means_ of generat1ng hypotheses, we see it as a stage of
'research 1n wh1ch current hypotheses can also be\tested and reV1sed We will .

"?velaborate thas po1nt 1n the process of descr1b1ng F1gure 1.

: .hypotheses, that they always precede and gu1de the search for 1nformat1on. In -~

R wh1ch have: grown out of years of research On the bas1s of these hypotheses,

‘t1onal research methods. ' R “'_ L . j'] 7

.ter1st1c of new areas of research or. they may be h1ghly developed theor1es

o S

.;_.

In FLgure 1, we have attempted to character1ze : e 1nterV1ew 1nfrelat1on
. B : Ty :

T F N SR -

to var1ous types of hypotheses and research methods. Rather-than viewing_the'

s

o

L B

Speaklng of the effect1ve 1nterV1ewer P1aget (l/29) noted that "at every -

‘moment he ‘must have some work1ng hypothes1s, some theory, true or false which

o

he is seek1ng to check " (p 9) We feel that one cannot av01d such work1ng

" e L\.

\\\\\

xS e T
one or more - problem :aYe constructed Depend1ng on the spec1f1C1ty of the T
current hypotheses, these problems may be unstructured and may even be g1ven
P

spontaneously, or they may be~carefully thought out, complete W1fh ant1c1pated

N

TN
o

'probes des1gned to fhrther eluc1date subJect thought processes. e Y
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;,, o ‘ | . | nsert Eigure 1 about here ' . - :‘ . .

‘The simpiest form of the interv1ew cons1sts of a problem or quest1on and

, v :
the subJect ] response to it, with ho 1ntervent10ns by ‘the interviewer. A

a

mod1f1cat1on of th1s type of 1nterv1ew 1nvolves Ehe 1nterV1ewer as a fac111-
- tator who 1nterJects probes to keep the subJect focused on the~prob1em and Cr
“'.respondlng.verbally. ,Th1s mod1f1cat1on is indicated in Figure 1 by dotted
. . X . i R LS : N

D X : .
lines connecting Probe to Response. In the indepth interview, probes are .

-

- a

s _add1t1ona11y used to test hypotheses wh1ch der1ve from subJect responses (as . .

: 1nd1cated by the Qotted 11nes connect1ng Response to Hypothesxs) It is th1s s

; ~ab111ty to reV1se and test’ hypotheses dur1ng the process of data collectxon
‘%hlch const1tutes the greatest strength o{\thé’1ndepth 1ntetv1ew. However,

‘ . X ‘& . -

w th1s f1u1d ongo1ng exchange between hypotheses and data is the very characterls-

)’ 3

t1c of the 1ndepth.1nterv1ew wh1ch can make 1t d1ff1ch1t to eva1uate the va11d-

1ty of the research So many hypotheses may have ‘been’ enterta1ned dur1ng the

o~ e =

. 1nterV1ew that it becomes d1ff1cu1t';o spec1fy ways in" wh1ch the data have

. IS »

been 1nf1uenced by the 1nterV1ewer. L
A cr1t1ca1 ana1ys1s of ﬁhe 1nterV1ew data shou1d try to. take 1nto account

any effects that hypotheses he1d by the 1nterv1ewer may have had In add1t1on,

0

1t"shou1d‘repeated1y-test 1nterpretations of the data by detérm1n1ng the extent'f

to wh1ch explanatlons account for the ent1rety of the statements made by the T

3

subJects.' Arrows go1ng both ways between ReV1sed Hypothes1s and the Interv1ew :

-

represent th1s process of formulat1ng, test1ng, and reformulat1ng hypotheses.'

.. )
P -

Thus the testlng of hypotheses occurs not only dur1ng the ana1ys1s phase,f

but a1so dur1ng the‘1ndepth 1nterv1ew._ Wh11e these tests may perm1t the

S~ ’ - v. U he

Qo 1 :'.‘._" - ‘. -T-i o v\ib .: oo k-. 1 iZ-' ; | ...' : .‘ o -,.._; L ;f R
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-

unava1lable W1th other research technlques, they are not, inrgeneral ..the

o

types of tests that are conV1nc1ng to 2§ open to cr1t1C1sm by those not

d1rectly 1nvblVed in the research We eel however, that research in problem

'soIV1ng is not well served by the exclus1on e1ther of 1nterV1ew stud1es, on .
the grounds that they are subJect1ve analyses- of 1ntrospect1ve data, or: of o -/

more exper1mentar’methodolog1es because they are 1ncapab1e of explor1ng thought

proce3ses at other than superf1c1al levels. Rather, we prefer a more comprehen-’
. : o )

1 1951ve research.strategy 1n wh1ch 1nterv1ews are used*in conjunction with other»/

. , _ /

. technlques and in which ne1ther flex1b1l1ty nor r1gor are sacrrf1ced Our go7l
Y

. .
~ . L :
1

can best be accompl1shed 1f follow1ng protocol analys1s, pred1ct1ons are»f‘/
. ‘speC1f1ed'and tested on add1t10qal'data.} This: type of . follow-up research would

2

.\proV1de add1t1onal“opportunfty for the reformulat1on of hypotheses and would o
. also perm1t mdre educated evaluat1ons by the research commun1ty Such follow-up

. e.cxchng" of the Rev1sed A

\ 1nvest1gat1ons are represented 1n Flgure X as a-

‘\- - LR -

Hypothes1s through more’ trad1t1onal research stud1es and/or another ser1es of
. p Sl . 4
1nterV1ews. AT ~' : '~:; o '

U . -

As an example of research that tests,pred1ct1ons derived from protocol

ce e

analyS1s, we will descr1be.a series o£ studmes conducted by members/of our

~ v

" yresearch group who have been attempt1ng to. 1solate spec1f1c d1ff1cult1es*that
L

students have in solving algebra word problems ' An example of the type of

. L

problem they have been us1ng is® g1ved below .
Wr1te an equat1on using the var1ables S and P to represent
the following statement: ."There are six times as many students
as professors at. this university." Use S for the number of stu-. -
) dents and P for the number of professors. A o

'Th1s quest;on was. mot1vated by the 1nterv;ew segment é1ted earl1er in the
. e g

paper. " An 1n1t1al hypothes1s was that Mark and students 11ke h1m, ‘had d1ff1-

_ culty wr1t1ng equat1ons when the var1ables 1nvolved wvere- abstract hard to




visualize entitities such as -those encountered in,a physics course. However,
BREEIN . . ’ - ' ’ . ..k. . C X
' this proved not to be the case.” If the above problem is administered. to a .

-
-

random group of underggaduates;?no more than 60% age likely to give the correct’

solution, 6P=S. The most frequently given response is;the reversed equation,
6s=p. . - e » {.

' Approx1mately 75 1ndepth 1nterv1ews have been conducted in wh1ch subJects
PR . oo .
' have been ques ioned and videotaped as they have attempted to solve th1s and

: . )
related problems. The most compelling_explanation that has emerged from inter-
. Lo B -

pretive analyses of these interviews is that subjects do not have an operative

'conceptualization of an algebraic equation: they do not view the equation' W
. ° g
6pP=S, for example, as 1nvolé1ng an operat1on that is performed on‘the number‘%'

~of: professors in order to obta1n “the number of . students. Rather, for many,
-an equat1on is a pass1ve descr1pt1on of a current state of . affa1rs‘ ACCording

" to th1s pass1ve V1ew, the equat1on 6S=P states that currently there are 6 . . -

1 w

students for every professor. The'equal sign in this case does; not 1mply - -

.

“strict equ1valency of the express1ons on e1ther's1de, but si

ly an association

[y

: between them.

-Clement; Lochh y and Soloway (1980) tested th1s h othes1s by mak1ng the f.g‘

the type above would

4

following'predic on: that the error rate on problems o

be decreased if/ the- problem were placed in a framework hat would. emphasxze _~
) the operat1onal nature - of an equat1on.' They felt that computer pf%gramm1ng

' proV1ded such a. framework R M

Three exper1ments were coniﬁcted.in which students with:some.experieﬁce'in-, R
'wr1t%ng computer prqgrams were;administered-short_written“teSts ¢qmposed -of:

:problémS'similar‘to_the one -above. Students'were asked to write or explain - *

.either'(a)*thefappropriate,algebraic equation;lor’(b),a'program'that'would\

output. the value Of one variable when given the value| of the other:SIn :.11

.. RN
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three expeﬁmen{?udents made fewer errors using computer language than

-~ . . ' D Uoa » hi
‘ '

,)\r

e

" they did with algebra. On the bagis of these experrments\iglgsent et al. went
. . - . b} . ,

..
on to propose five spec1fi hypotheses of why the programming ontext was suc-

=y ¢

“cessf/l in reduC1ng error ratesv They are currently explor1ng ‘these hypotheses

with more 1ndepth 1nterv1eWs o ;7 .
» _ _
Th1s research exemp11f1es how the 1nterV1ew can - be used 1n combénatjion
3} s

W1th other research technlques,torexplore problem solylng, at both the 1nd1v-' h

B

1dual and group level Frrst, an 1nterestmng phenomenon was d1scovered in .a

, N\

; infdrmal‘ tutor1al\3nterv' W Subsequently, more formal 1ndepth 1nterv1ews

) were used to revise hypo eses through a cycle of hypothes1s generat1on and

test1ng. Ggeup/s;perrme ts Compar1n8 performance on two types 0 problems

served to demonstrate the robUStnesS of the reversal error and test the

',.4.“ A

more 1nterV1ews be1ng conducted hyp0theses'ﬁ111 be Cycled through the process

-

aga1n- As hypotheses become ‘more refined related predfct1ons W111 become ..

r

more . speC1f1c a%d thus moq§:§gb3ect/z:/d::\onflrmat1on B ‘~1:, -

In the. study by Clement et a1., the hypotﬁeies derived from the protocols

" was tesbed in trad1t1ona1 gr0up deslgns A strategy wh1ch we aré Just beg1n-

e
-

n1ng tg adopt in’ our research 1nyolves not. onlywderIV1ng pred1ct1ons wh1ch can

t woo oy v

'be,teaisgyin such group deSIgns but alsu testing pned1tt1ons about an 1nd1vrd-

ual's performance dur1ng an 1nterv1ew Frequentl wh11e we are analyzrng a’

_ protocol we’genefgte hypotheses abOUt whatothe subJect is th1nk1ng wh1ch, in

turn, suggest probes to test the valldlty of these hypotheses. In the.past

these, probes haye been used _ ln the next serles of 1nterv1ews, and the1r or1g1n .

"and purpose is rarely communlcated in, the .report. . We feel however, that a

[ o

~ probe so de31gned constltutes a test of a hypothes1s 1n a trad1t10nal sense,

~

and s'ould be conveyed as such 1n the researCh rep:ﬁg Th1s suggests the . .

-~

i - N

hypothes1s that it resulted from<a Passlve 1nterpretatron of an. equat1on. Wit




s

lneed~to diﬁéinguishlbetween'probes”designed rior to the’ 1nterV1ew to test

/ T . ’ ."_ . ‘_ . . /k . w

»; .

spec1f1c’hypotheses and those that. are spontaneously developed dur1ng the1'
. L .
1nterV1ew.. C ' : -)

.
o, . .

We ire also beg1nn1ng to 1nterV1ew subJects on repeated occasﬁons This
- . t

- allows us é;\fﬁallenge our. 1nterpretat1ons of 1nd1vxdual protocols by mak1ng .

N

_pred1ct1ons_of xnd;vldual responses to.related problems orvadd1t1onal prqbes-

L ' . ..;J ) . .
on the same problem. ., - - ‘ H
9 ‘ SN . : } . ' , ‘ ‘
When it has been convenient to do so we"have‘asked:subjects to,commentga
o2 _ » : o L e

on:bur"aﬁalysis'ofntheir interview. We have regardEd/this as an informal -

< b - . ' v .
',aspect‘of-our research but are be§inning to view this as a méthod to test and ~

L]

develop alterngt1ve hypotheses We. are presently ﬁreparing:to’follow'up on

. some: 1nterv1ews concern1ng student concépt1ons of prpbab1l1ty in which we

®

C will have subJects return after we have analyzed an 1n1t1al 1nterv1 Mt

‘ th1s t1me we will test oug 1nterpretat1on by f1rst present1ng them W1th subtly ‘

N

: we are not sure that sub'ects would ‘be. unable to recogn1ze taC1t aSpects of

-

d1fferent solut1on strateg
£ 4 R

ﬁéthod of - solv1ng the problem. Th1s latter techn1que is l1m1ted by the fact

'

-~

SN >

that ‘we -‘are frequently gen 1ng model§'that eluc;date what we th1nk are the

-

l‘“

‘tacit levels of'a subject s thqught processes 'But .at the very least we can.

e e o
T S "~
:obtain subJects'

o

we could artlcnlate and present them 1n an. appropr1ate o

the1r reasoning.1
o ' 1l n : . «

- fashion Even if t 3 could not, we ‘are. eXC1ted at the‘prospect of d1scuss1ng

‘ they w1ll feel that they have as much or. mdre. 1ns1ght than we do._ They can ._':

W1th subJects the nature of the1r thought processes | For'whlleﬁsubJects'may

V1ew themselves as be1ng 1n an 1nfer10r role dur1ng an 1nterv1ew ‘we suspect

-

v

,_'ons to ‘the’ descr1pt1ve parts of our analyses.' Moreover,

‘-

that when we approach them2w1th our explanat1ons of the;r reason1ng procegg:s,-”

thus prov1d9 us w1th a1ternat1ve hypotheses about how they are th1nk1ng wh1ch

w
-

. : o
- R e

<

ies an “ask. wh1ch they think best character1zes their .

.
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‘we can test as Ae do any other hypotheses; oL h e
A :'"-f have\come to regard the 1nterv1ew not only as a method well ‘suited to ’
: hypoJEEQ1s generation and testing, but also as a common meeting ground where Rﬁ
T)researchers and participants ‘can perhaps come4¢o regard each other as "col- o ~
leagues engaged in a sefrch."» (Raush 1969 p. 125) o . ' 3‘ ~'j. : -
e o L o ) | é_ _~/
' - R \'.Reporting the fnterview_ o ‘ P '
o A . '

: . . . . ‘b;!’
. . . . T e LY . -
There are two-primary purposes of a scientific report. One is to permi ‘

_'other researchers to rep11cate and bu11d on 1mportant work. The second (and

irelated) purpose is to encourage the sc1ent1f1c commun1ty~to eva1uate the work
, »

[

. and generate a1ternat1ve explanations of the data which may 1ead to ‘deeper

understanding. Driver and EasIey (1978) made the comment, in reference to

.

Piaget (1974) that 1t 1s Ma p1ty that the summary of - the work in Uﬂderstanding __'
. o8 .

'Causality is so brief and reports 11tt1e vf -the actual dialogue with pupils, ' '
and that more detailed accounts Qf some of the experiments avallable have not

=

. ] T
'j‘b‘en trans1ated " “(p. 76) If it is d1ff1cu1t to 1nc1ude all the 1nformation. o

,'“one would want in a,book-length'report.of‘hn interV1ew.studyh‘1t hecoméstimpos-

] -
N . . .

. sible to adégu-_ately describe even a mode'st endeavor in a journal-lengtl"
- article. '0ur suggestions in this sectioni however, are inspired by the 1ack?‘ e
of attention devoted to what we regard as critical. aspects of an 1nterv1ew, B

in cases where 11m1{ed reporting space could- not have been the problem.'
?. : .

R
To evaluate the adequacy of 1nterv1ew reporting we rev1ewed the nine e

~'”stud1es 1nc1uded in Table 1, as we11 as a study by Karplus (1978) (The )

- 8

o~

quplus study was not 1nc1uded in Table 1 since no 1nformation concerning the
format of the 1nterV1ews ‘was reported ) Our survey of the’ 11terature leaves

us with the concern that frequently neither of the two' purposes stated

LN
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N N .)'

above is well ser?ed by reports based on 1nterv1ew research Certa1nly w1th

't 4 >

1nterV1ews 1t is dxff1cult>to commun1cate clearly ‘how 1nterpretﬂ "

generated‘from ‘the data. * In many cases, however,‘1nvest1gators do ‘not, even-

- report bas1c 1nformaQ1on regard1hg the way in: wh1ch the 1nterV1ew was conducted

»
C o

f"..'v The following-issues ought always:to be'addressed in the report of 1nter-
‘ view'research: - R T o ’
' SubJect Caracter1st1cs E T, : L,
_ - > ; ‘
s Why.and how w he subJects selected9 Ho# magy were there° What were

J . + -

the1r ages, sex, relevant educat1onal and soc1oeconom1c characteristics? Wh1le
.“.

umber and age of subJects is generally reported 1nformat1on is often lack1ng

about'how they were selected (e&g. Chi’et al., 1980 Frédette and Clement .
' / .

1980; G1nsburg, 19775 Hebbeler, 1977 Karbl:f, 1978; Kennedy,.197]; Larkin, S

. v . . . . v . o ) ’

in preﬁs) '“v . T ’ I - e

Interviewer Charactefistics

gv_ S : : 1 L . :
- B Who d1d the 1nterv1eW1ng and what rs their experience in.conducting such

. 1nterv1eWs° What if any, relat1onsh1p pré&lously ex1sted between the inter- .

[}

viewer and the subJeqts°\ Wh1le the sk1ll ‘and: exper1ence of- the 1nderV1ewer is

. 1 . 1

' cr1t1cal espec1ally for the 1ndepth and tutor1al 1nterv1ews; we fobnd informa-

R Y
- . T . LS

jt1on about the 1nterviewer 1n a m1nor1ty of the reports surveyed In some

~*

1nstances the 1nterv1ewer was 1dent1f1ed (DaV1s, 1975 Fredette and blement

'=~1980 G1nsburg, 1977) but the” nature of the 1nterV1ewer 's pr1or exp#r1ence and

_'whether or not there had been any pr1or exper1ence w1th the part1cular subJects

S
A 4

1nterv1ewed wgs virtually never ment1oned e

' Materials and’InstructIons

S

-

What problems were g1ven and did subJects read them aloud s1lently, or _ § '\\

were the problems read aloud by the 1nterv1ewer? What were the subJects told

"about the purpose of the 1nterv1ew and how were theyolnstructed to respond’




- .' g v .', : r y _' 'ij‘ B : 2
We found that most reports descr1bed the problems‘presented, although in some

-

cases (e. g.,.Ch1 et al., 1980 Dav1s, 1975 Fredette and Clement; 1980

Karplus, 1978), no 1nf6rmat1on was g1ven about the manner “in wh1ch the problems
- * ~ B
.were presented We were somewhat surpr1sed to note that 1nstruct1ons to sub-

: ,Jects were ment1on‘3 in only a small m1nor1ty of reports.. L 'ff'

' e

InterV1ew S1tuat1on and Character1st1c5r

Y T . ' ) . .
v What was\the 1nterV1ew format (th1nk1ng-aloud,‘1ndepth,‘tutor1al)7 What *

M , .

' types of standard1zed and spontaneous probes were used’ How long was the

subJect allowed to r \Ema1n s1lent before a probe was g1ven7 .(The method of
. s 2

prob1ng is one of the most 1mportant aspects of 1nterv1ew research to commun1-

cate accurately, and unLess large segments of the protocols are 1ncluded in.

»

the report examples of’ the types

*

" How long did the 1nterV1ew last.an were there problems presented other than

nd sequenc1ng of probes should be prov1ded ‘
& . .

;. the ones currently 6nder d1$cuss'on? If so, how far into the 1nterV1ew were

thé current problems presented’ Were subJects g1ven any tra1n1ng before the

,‘-‘ =

1ntervrew began? What were. the phyS1cal character1st1cs (e g 1nterV1ew loca- s

t1on, seatin arrangeme ts)? How was the 1ntg}V1ew recorded and was record1n
8 & g

' SUTREPE B g
equ1pment in v1ew of the subJect7 _' ‘ oo s v

The 1nterV1ew format was frequently unclear but could be 1nferred Thew

. method by wh1ch the 1nterV1ew was recorded dhs om1tted in four cases. Each
\

. of the other character1st1cs ment1oned in th1s section (pract1ce, other prob- _j/\

v
()

lems, locatlon of problems w1th1n interview, max1mum S1lent.perrod’allowed,
" length and structure of sessions, physical:characteristics) were not reported

-~

by'the~majority.of the research.reports we“surveyedf

L\

7 .AnalyS1s and Report1ng of Data ."."l' o '_" .
e - Who dnalyzed the data, ‘and was- analys1s made pr1mar1ly from aud1o or v1deo =
tapes, transcr1pts, or notes? If the data were coded what was the 1nterrater

.. v 7 . .

.
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reliability? If descriptive or interpretive analyses were made; how were they

conducted? For example, was the analysis performed by a single"indiyidual,;of
were-sev%ral involved and "did they work separately or as a group? How wére

v
-~

'diSagreements among individuals analyzing'the data’negotiated?' If ‘interpreta-
- L} r‘
tions or conclusions are illustrated by excerpts from subject protocols how
<
: repres&ﬁtative are these excerpts of subJects in general” ‘How many subJects

J -

seem°to f1t71nterpretations given, and what statements remain poorly accounted'
. .
for? How did subjects react. to the interView? _Were thay nervous, resistant,’

4 L . .
distracted, etc.? .- T s
A} . . ! B ’ -

While_fhe—ievel of analysis (coded, descriptive or interpretive) could’

.generally be inferred not a11 studies employing coded analySis\reported

» )
.

any measure of_interrater,reliabihtty (e.g., /bbeler, 1977 ‘Karplus, 1978) nor

- . 4
did they always indicate whether more than one rater was involved Only two
.studies reviewed used an interpretive anafySis, and one of” these (Fredette and
: {
Clement 1980) failed to indicate who had participated in the analys1s. It

’
- K]

* was not always clear how representative reported interView segments were of

N the other interviews (e.g., Chi et al. 1980- Ginsburg,~1977).
. {..‘.J
If our suggestions seem Simplistic, one, ‘need - read only a few research
o > ‘& e
reports to_appreciate the laxity ‘with which the interview study is often.

':reported;,,Becaus€¢3¥”thefnature of'the'interview, the'research community is.
-placed in the'poSition of'having'access'to‘reportS'with littlefof'the-origi-
nal data available. ($he only mention we. came across concerning the,availl

ability of transcripts was a parenthetical comment in Dav1s (197#5 which pro--f

- mised a complete transcript to "anyone who wants it badly enough " - P. 38 )

KY o -

o 2

to report as clearly as poss1b1e the details of how the interView ‘was con-'

L%

ducted anﬂ how the data were: analyzed It would also be highly deSirable tqjli_.

¢
. . .

", \A. : ) X n . . . . '_. ' . . E . '5
- o o S S ' '
R o —_— — K
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: Amake‘transcripts or, tapesvavailabie upon request.' ?his wouldnfacilitate'the
to. N A

. : ¢
: _d1ff1cu%t task of evaluat1ng 1nterv1ew research and should encourage follow up

P ) - : - C .

: work by ther research groups. ’ %’ T . . .y

.

- ~ m ) . v i . . ' N \ .
A Lo //*ConclusionsA _ . .
] - RS , . :AA ' . . R o
‘ q.. s : ) + ' : ' K . L ¢ o .
We\bave character1zed the 1nterv1ew not only as an 1nforma1 source of :
: 5N . A
\. >
hypoﬁﬁeses but as a’ general method for hypotheS1s generat1on and test1q2 ‘We
! -0 . Y

have 1mp11ed that. - the 1nte:v1ew may be a more powenful method of 1nvest1gat1ng

e 7’

‘ . -

certa1n aspects of cogn1t1on than ‘more trad1t1onal, exper mental methods. wa-

" ever, we . fee1 that bhe effort to understand cogn1t1ve pgfnomena i 111 served

: , I

'by,‘estr1ct1ng the methodolog1es that are used, and haVe grgued for a research

'happ{oach in wh1ch the 1nterv1ew is used in concert W1th trad1t1ona1 exper1menta1

-dES].gn. . " ‘ . T Lot Av ' . . ,‘_ e ﬂ.-

]

Because of the f1ex1b111ty of the 1ndepth 1nte£¥1ew and. the.d1ff;cu1ty

of conduct1ng and report1ng descr1pt1ve and 1nterpret1ve analyses ~we have
' s .

1,

argued that the research report should prov1de detailed 1nformat1on about'how
™ ~ .

the 1nterv1ewbproceeded and how the data were\analyzed, and that interview

. . T : . . N - ~ ol .
transcripts should be made}available,to.interestéd:parties. ‘Qenhave‘emphasfzed
;the need to.adontaancrdticar ofientation toward e;blanations'derived fron intérf
‘view,_ data While our suggest1ons are 1nformal and s mp11st1c, we are confident |
that\further df5cuss1on of the issues- to wh1ch they were directed Wlll result in -

.

reffnements.of-the 1nterv1ew~methodology.

- ) - " ¢
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