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‘ABSTRACT . L e LT T Lo T T
- Backtrack problem-solving appears to be a.viable -
~alternative to current problem-solving ‘methodologies. . It appears to .
_have considerable heuristic potential as a-conceptualy and operational
- framework for small group communication research, as well as
functional utility for the student group in the small group class or =
- the: management team in the private organization: The method®s major
-~ advantages are: (1) problem-solving processes are conceptualized and .
: ~operationalized as a network of interdependent components influencing -
-~ - --all relevant outcomes, (2) it can be used efficierntly 'in most -
£ —problem-solving situations, and (3) it is concerned with more than
- : - ‘the identification and description of task-oriented or .
= -7 --problem-solving behaviors. (EE) -~ -~ - - - . . -
I ) R . - SR A I
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g Forthemstpart,gm\ppmblan lvmgpersnectwelmefomsedmproce- )
dures of -problem solving behavior rather ‘than on substantive issues such as cri- B
teria for optimization and the mmber and quality of solution altermmatives. This-
emphasis on the procedural aspects.of problem solving patterns has led to few
knowledge claims concerning the effects of pattern on the final product of group: -
problem solving behavior (e.g., Brilhart, 1966; -Bayless, 1967). In fact, it has -
beaxargmdﬂatﬂepmhlemsolvmgpwuemggsemybeamlaﬁvemmtant
vanableforgrmpsengagedindecisim—mﬂnngm -then oonsidering cur- -
rent problem solving methodologies this conclusion seems warranted. Modificetion
ofnaeysmﬂecuveﬂuﬂummdelmﬁttlemﬂmpmmews
with % decision-making and these -are prescriptive at best. -
. yses are mtedtoomp]exxm:agenalptdﬂaminlargeorgamzaﬁms i
axﬂevathenxtsso]nt:mshaveheaxdmxstrahedtobeaﬂyasgoodasﬁme : —
gaemhedbyﬂ:emstmcedm&ersofﬁemtw(mﬂmﬁn,mn).
Fishers model for decision-making in small groups (1971) is complete in its dis- -
ossmmﬂasesindecmmmgawehxt;smmnlymeﬂmthﬂemar
uﬁaumadmofmlﬂmmﬁwﬂm -
The intent of -this paper, consequently, is three-fold. Pirst.pop\ﬂ.armdels
ofpmblansolvnga:emdeteﬂ Second, Backtrack Programming (Golomb and -
: Baumert, 1965), a cybernetic model of search and decision-making that is isomor-
phic with problem solving behavioral models of small -group communication, is expli- :
cated. 2nd, third, the program is justified as a-functional altermative to-less - '
,,syshancpmblansolmmﬁnmmaxmﬂyenployedmsmngmpm

Ihdelsofpmhlmsa%
ﬂereareﬂ)menajcttypaofpmblansolm

- ordeczsmmﬂnmmdelsﬂatlmmceweﬂachasmeusemsmugmpmm
-.« cation research. - Characteristic of the first type, which for purposes of this -
paper ve will arbitrarily call cognitive models, are Daney's;:msofreﬂecuve
’tlnnlmug (1938) axildeat:a!-ctiher.iamdels (Osbcm, 1957- Pamers, 1962 Bnlhart
Daveysmdelzscmcanedwithﬂ:eamlyucapabihtisoftreuﬂmmual :
asagpheﬂtogtmpfmcumm " As-noted earlier, it-is also a prescriptive mo-
delsq:plmgrapm&ersmﬁ:mdepaﬂartsﬁepsbfollmdumgﬁemof 1
decision-making. - naeareamwerofna)urdefmxestlatcanheadvamed -
against this method. - To begin with, there is little empirical evidence that sup- -
—portsﬂepathemasm&fﬁecuvedemceforg:uppmblenmlmbemvmr(aay- -
less, 1967). - Second, it attempts to substitute an individual process for group - s
(Kelleyatﬂ'lmhmt,msll) ‘and, thixd, it belies the fact that phases in - g

pu:owes
. MWMMW 1971). -
Cht!eotler , there Is some evidence suggesting that ideaticn-criteria

mudels positively effect dependent variables associated with group outcomes- (e.g.,
mmber of possible solutions, murber of "good® ideas). - Unfortunately, however, -
-ﬁﬁsmpmaehhaspnmnlyfoaxseﬂmﬂeaeaﬁvepmblensolmgxmpraﬂier
,ﬁmﬂetask-onameddemmarnald:gm,aﬂumhmereﬂecu\eﬂmﬂnm
vxavs;deanma:ﬂmmalmstasseparatemues
Asecaﬂmjcttypeofpmblansolvmgmdelﬁowsesmtteeuergmceoftask
betmorsdv.mngpmblensolvimordemam-naldm ‘Bales and Stodtheck's' three
phase progrezsion of group development (1956) and Fisher's model (1971) forphases
in decision emergerce are generally representative examples of this: type.
3 ~caummaiﬁciusofﬁena1esaﬂswdtbedcmdelofpmaepmgressm;s
its lack of focus on interaction processes relating to specific task behaviors
vhich seems crucial to.commmication research. Thus, while the model is accurate
“ in its initial descriptions of group problem solving behaviors (Fisher, 1970), it
sol:gdutvmsintmofmﬁcauvemkbe}wmmhﬂmtoprdﬂen
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. Incontrast,Fisher‘smodel;sparumlarlycammedmth"ﬂemMeof
the interaction process -across time to group concensus on decision making tasks"
(1970, p. 54). Inaddxtion,;txscertainlycmplebeinxtsd;swssmoflu:m
teraction-across time influences task behaviors dwring specific periods (i.e., -
phases) of problem solving. '"hat the present authors find hothersame, however, is
the models limited utility outside the-context of conmnication researct.. Our -
major criticism of this type of model, consequently, is that its prescriptions,
C for the most part, apply to the researcher and not the actual problem solver. In
- ﬁmt,veperoexveﬁnhamxsmaﬁmumluuhtyofpmblensolmmdels
“not as mtually exclusive but as mitually interdependent.
-°  The final type of model to be reviewed, t!m,sheusfzmgeneralsystmsde—
mmmm:mmmmmmmmmm It
- T is curious 4o note; however, that commmnication researchers have tyvically selec- -
ted PERT (i.e., proogram evaluacion and review technique) from the availakle systems
-programs ‘as that most applicable to the small group commnication paradigm. The
7 present authors couldn't disagree more. To begin with, PERT was designed to ima- -
nage problems that are immensely complex involving large monetary amounts, thou- -
L sands of man-hours, and vast amounts of material goods. Such proklems seem hardly
-malaguustotheldrﬂsofpmblasﬂntmlycmﬁmtﬂemumpmblm
solver. More importantly, thoush, while PERT fkas been demonstrated to be effec-
tive when-applied to large, complex problems, it has also been demonstrated to ke
: -grossly inefficient in terms of man-hours and dollars when applied:-to small groups
of individuals responsible for-relatively rapid decision-making (Carlsmith, 1972).
. - This brirgs us, oonsequently, to the operation of Backtrack Programming-as a-
fmdelfctsna]lgrwpcammﬂmt:mpmhlansolmxg - It should be noted from the
autset, that we are not offering the approach as a cure-all-for the maladies noted -
—mﬂ:epteoedugpgehtasameﬁndologythatmghthemtegratedtdﬁxﬂem
—posxt:.vednrachensh.csofthemdelstratlavemecededzt.
Spemfxally,mwnaeofanmerofneﬁndsdwel@d
'mthecmpuhersciewes determine the most optimal or expedient solution-to -
.- a.problem-characterized by -canbinational - explosion. - Combinational explosion sim--
-ply means -that there are a large mmber (e.g., 100- 01:1,000) -of ‘finite solutions -
- to the same problem that are unique or independent of each other. - Depending on -
-smea:hezalmmm,ofm,mofﬂesesommaemmumlthan
others-and it is one of these that we wish to determine vis-a-vis the backtrack -~ -
process. - Statedmﬁmway,nadctmdcmdesignedtoyiemtlemstmlsohr
tion to the miltifarious problem without exhausting: all of the possible combina-
7 uammensm,ﬁatis,depaﬂirqmﬁemmesﬁbnsmdmchm
mdxhkeanapna:ilevelofstausucalconﬁdeme “There are two major assump~ -
i mmﬂq& 0 %ofeachégg o
. it assumes auofﬂapossibleaoluumsare -
,vamﬂus{raénﬂcitlsmwposszb]etoe:mﬂnbasmfmhmofﬁe
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; 7ngramimisbestm1tedtopmblemthatcmhe
rfurtherzeducedtosnmmblam -If, for example, the major problem concerned
*snmhgraiereadnqlevelsitmﬂdseanmambletoasmtmtanmerofur
- dependent subproblems might also be relevant to-an optimal solution following -
-problem solving behavior. - nm,nadctradcreq\nresﬁatitsuseratbaptmac-
thstﬂelrﬂepaﬂentswpmbm&.g.,xl,xz,xyxy....x)thatan.st
prior to the actual problem solving. - Secud,tleptobranissimlartoanopm
system (Bertanlaffy, 1955) in that it requires those using it to formalize the-
mjormdmtpmblemorstartstaﬁe(s#(to))inlightofﬂedesiredstate
«Sg (o + t)). Inotbrwords,itﬁomtheuserstocmsidetﬂepmblenﬁrst,
-in temms of what the problem solving activity is designed to accomplish. - Finally,
Badctradcdmﬂsthatﬂepmblensolvemesﬁblishmaiterimcrameﬁa
—u)wluchdehemmesmetluormtapossiblesoluﬂm(e.g..x 'xIII"“
'.xn)ga\emtedbyagroupmisaccephedor:ejecbed misistantmmt
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:procwsandttebasmﬁmt:mmgofthenadctrackalgonﬂm)

' 1965. First, the pmgran 1s wlblly amenable to the systemt:.c study of these

B W UNE e TS

smcet‘emrengﬁﬂecntenmorcntenatlegreaterthenmbahhtyttat
the solution will ke optimal. Backtrack, consequently, is distinctly more systemic
ﬂmﬂnprecedngmdelsmﬂnsenseﬂﬁtxtﬂmmghlyonemﬂepmblansol-
ver to the sequential aspects of the proklem solving activity. Furthemore, none
of the above steps can be thought of as independent from one another. In short,

,eachsbepaffectsth,oﬂzerzmch,intum, mfmencestheootmahtvofanydecl-

smthatthegrwpnakes.;

Problem Solving Activity -

~In-terms of actual préblen solvmg, then, Ead:tradc progranmng is, Pvdeslqn,
inflexible and deliberate. ~First, it requires that members of the proklem solving
group approach each subproblem in hierarchical fashion. That.is, it requires the
gmmtoe:ammpmb]mxlﬁrst,xzseomﬂ,x3§....tox -depending upon
the number of suboroblems that exist. Follom.ngtheselect:.mofthefnstsub—

vpmbleuﬁegmxpmatberscanbethogaeratesolmmsmulaemetmgthe

a priori criterion function ¢ is found. Atthispomt,tteproblensolversselect
the second subproblem and repeat the process. This procedure is followed, conse-
cuently, until the major problem is solved or it is determined that none of the -
solutaasgemratedforaparﬁuﬂarwtpmblanmetﬂemtenm(amofﬂe
mtena)estabhstadptmrtopmblensolvmgacuvrty. If this is, in fact, the
case, Backtracking to the preceding subproblem (e:g.; X,) is warranted. This is
dqebecmsettesoluumgawahedforanpmblanxb&ulemeemgttemtenm
function, may have been suboptimal and therefore precluded- the ity of find-
masausfachctysolutjmtoﬂewbproblenxsmedntelyfollmmgit. If .this
m'tﬂxecwe,ﬂeprobleusolversmﬂﬂcontimetonadctracl (e.g.,x3,x4)urr-

4il-the subootimal solution was found. - Once this_is accamplished more optiral so-
lutimsforallofthembpu:oblmsslmldfollow (Flgm’eomdeplctsthenadctradc

e
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FJ.gure 1

f"’rli Essent.lally. then, Backtmdcl.,des:.gmdhocoemeitsusertoappmachthe i
problem from-a-systematic conceptual and operational framework. In addition, it -

- attempts to structure the problem sdlving situation to such a degree that problem
~ solvers can't possibly ignore criteria for optimization or the muwber and quality
-of solution alternatives that they-can generate.. Stated another way, the program

stressestremedfcrpmblausolverstoreahzeﬂnttmtappearsamﬂmbleso-
lution to a specific problem is rot necessarily the only solution or that which is
most optimal. Given the preceding framework, Backtrack Programming has consider-
able import to-both small group-cormunication researchers and small group problem
solvers. In fact, it appears to have particular significance to research concern-
ixqvanablesthatuemlevmttotask—onmtaiordemsionmkmbdnviorswh :
-as concensus, effectiveness of decision, satisfaction with decision, -and -cohesion.
‘For a more datailed analysis of the Backtrack-algorithm see Golomb and Bamxert,
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viriables. 4xe specifically, its conceptual and operational framework thoroughly
patbemsthepnasesmgrmpﬁmctiommwhen@skordecxsmnmhng behaviors
will have some divect influence on one or rore of the above variables. Criteria -
for concensus, for examole, is uilt into the operatnon of the- ‘program as well as
criteria for cptimality or effectivencss of decision. The program, in fact; is -
infinitely superior in this regard to the models reviewed earlier in the analysis.
In addition, intvitive if not enpincal ‘grounds, . suggest that concénsus and opti-
mality of decision are strongly related to satisfaction with decision and cohesion.
_ Thus, it would-apgsar that the program might-be effectively used for research de-
sxgredtospecxfmallyass&ssmetlerarnotsuchamnclusmxsmrranted
Also, Backtrack Prograrming, mchlﬂcensher'smdel,eemssuscepubleto
researchdemgmdwassessmteracﬂmacmmtme*%uscomhsmwbasedon
thefacttrateachattenptatprmndmgasoluumtomeofmesubpmblanscan
be thought of as-a unit of problem solving activity or interaction. For example,-
10 subproblems could be vieved as 10 units of problem solving interaction. In the
case. that backtracking is waxranted these units could be further divided (e.g.,
unit la = problem solving activity during the first solution stcqe concerning sub-
pmblanx,tm:.tlb = problem solving activity following the discovery that the
fustsolutionwas suboptimal; precluding an optimal solutic.. tosul:pmblem){z).,
Psaconseoueme,the:eseardercwldsystmaucallyobserve gmxppmcess"as
it relates to problem solving behaviors.
Incontrasttot}emdelsofBalesandStcdtbeck (1956)ardthatofhsher
(1971), however, Backtrack can also be used by problem solvers as a methodology
fcroptmalproblansolvingact;vxty. In effect, tlris is the programs primary
purpose. Mtls.’Badttrachrogranmmglsspeclﬁcallydes;gnedtonmumzeﬂae
probab1htythatdec1s1m—uakmgact1v1a.esaremtmlysystamc ‘but that they
alsoyxeﬁdemamscrsomuonsﬂnatapproachsmeapmonlevelofogumhty.
- Therefore,- Badmdcgmb]ansolvmgappearstobeavmblealtennuveto
cmrrem: problem -solving methodologies. - -Moreover,-it appears to_have considerable -
temsucpotentaalasaamcepunlmdoperatimalframkforsmllgxmpm
mumnication research, -as well as functional utility for the student group in the. .
smangmzpclassorthenanaganenttemmﬁxemvateagamzatwn {The  programs
rajor advantages appear to be 1) - pn:obleusolvmgpmcessesareconceptuahzedand
opemﬁmalmedasamﬁmkofmtexﬂepaﬂentmmmtsinﬂwmmganrelevant
cutcaites, 2)- it can be used efficiently in most problem solving situations, and -
3) it:.scomerned thnm:ethanthe:dent;ﬁcauonarddesmptmnoftaal'on-
entedorproblensoivirgbehavmrs 2as a result, the present authors are currently
exgagedmmsearchdeugmdtoassess;tsapphcabumymanmberofsnallgmap

ctmmlcatmn rwearch parad:.gns

£

*chran recently posited (1973, p. 24) that these vanables are central to any
theoret;c payoff in small group research
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