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ABSTRACT 

The effects of several group discussion and decision-making 

methods upon the quality of group decisions were compared. The task 

employed was the Environmental Crises Prediction Problem. It was a 

newly constructed decision-making problem, comprising six items, each 

specifying a potentially critical aspect of environmental quality, along 

with possible remedial action. 

The task was validated by obtaining ratio scale judgments from a 

group of nine experts havinn specialized proficiencies in the domain of 

environmental studies. Experts included professors and graduate 

assistants from such diverse fields as Psychology, Biology, Hydrology, 

Civil Engineering, and Landscape Architecture, along with two 

Environmental Engineers with the Public Health Service. 

All-male and all-female, four-member student groups were 

recruited from Introductory Psychology classes. Thirty two such groups 

participated, eight being assigned randomly to each of the following 

four decision-making treatment condi tions: 1) SPAN (SP), comprising 

group discussion® both direct and indirect (representative) decision

making allocations, and external, computerized pooling of judgments; 

2) Normative-intervention (NI) with group discussion, a prescriptive 

discussion format, and external, noncomputerized tabulations to obtain 

group decisions; 3) SPAN/Mormative-intervention (SP/'.'I), a framework 

compounded from the SP and UI conditions; 4) Nominal Grouo Controls (NG) 
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involving individual deliberations with group members being isolated 

from one another at all timess and individual decisions which were 

externally synthesized into group products. All four conditions 

involved individual rendering of decisions, away from group settings. 

Another features, with SPs NI, and SP/NI groups, was forced 

participation, whereby each member was instructed to take a turn during 

an initial phase of discussion. 

Analysis of variance, followed by post hoc comparisons, on the 

student group data failed to uncover significant differences among the 

four treatment modes or the sex variable, in terms of student group 

ratings on the six items of the task, vis-Na-vis experts' ratings. 

Further, while correlation coefficients revealed a moderately high 

strength of association between student groups, overall, and expert 

ratings, this was due largely to very close agreement between students 

and experts on three of the six items. Experts rated the "population" 

item as the most urgent, followed closely by "pollution taxes", "clean 

energy", and "urban transportation". Student groups as a whole rated 

"urban transportation", "population", and "pollution taxes", as nearly 

equal in higher urgency, foilowed closely by "clean energy", with 

"oceans" further down, and "living standards" at a relatively low 

urgency level. 

Correlational analyses also demonstrated fairly wide-ranging 

variability both across and within student groups regarding how each of 

the six items was ranked. Like the experts, however, student groups as 

a whole rated four of the six items within a few percentage points of 

one another, as roughly equal in urgency. 
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The lack of differentiating effects among the four decision

making modes was thought to have arisen from a number of features in the 

experimental setting which could have combined to produce a generally 

complex, difficult, and ambiguous situation for student subjects. The 

Environmental Crises Prediction Problem itself called for judgments 

which may have been extremely difficult to make, Ss possessing little in 

the way of pre-established, clearcut reference scales for such a complex 

and controversial set of items. Further, since the groups were largely 

ad hoc in nature, relatively short discussion times may not have allowed 

for sufficient interaction in order that members might gain concrete 

perceptions and judgments as to one anothers' proficiencies with the 

topics at hand. This requirement was theoretically critical, since 

SPAN-involved group decisions must rely upon the input of members' 

allocations in terms of one anothers' relative expertise. 



INTRODUCTION 

SPAN, an acrostic for Social Participatory Allocative Network 

(formerly, Successive Proportionate Additive Numeration), denotes a 

grouo decision-making method devised by MacKinnon (MacKinnon, 1966; 

MacKinnon and MacKinnon, 1969); and applied by Willis, Hitchcock,and 

MacKinnon (1969). It incorporates direct as well as indirect modes of 

decision-making. Individual group members are required to render 

judgments directly, by allocating votes or points among a given array of 

options or solutions. In addition, each is asked to vote indirectly, by 

assigning points among the other group members in relation to their 

perceived expertise on the problem at hand. All points from members are 

then externally pooled through the use of a computerized SPAN program 

(MacKinnon and Cockrum, 1973). The program cyclically enumerates 

allocations until points originally assigned to other members, along 

with original option allocations, become distributed among the possible 

options for the problem. The result is a group decision array, weighted 

according to interpersonal perceptions and judgments. 

In order for SPAN to effectively maximize the quality of group 

decisions, it v/as deemed important that members possess sufficient in

formation as to one another's expertise and attitudes pertinent to is

sues being discussed. The interpersonal perceptual requirement would 

presumably be met in established groups working within their respective 

provinces. It should also occur with ad hoc or semi-established groups 

1 
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that are allowed a certain amount of time for discussion prior to 

rendering decisions. 

Hall and Watson (1970) demonstrated improvement in the quality 

of group output through application of a "normative-intervention" 

technique. They presented semi-established groups with prescriptive 

axioms, designed to enable subjects to avoid excessive conflict and 

premature closure during discussion,, It was felt that a similar 

approach coupled with the SPAN method might serve to advance the quality 

of judgment with ad hoc groups. 

Another technique, to be utilized under certain treatment 

conditions in the present study, and during group discussions, was that 

of forced, sequential particination. Similar to a strategy employed by 

Bouchard (1972a, 1972b), it requires group members to take turns 

explicating their ideas on the problem at hand during an initial phase 

of discussion. The method represents another device whereby untrained, 

ad hoc groups' tendencies toward low motivation and mismanagement of 

time and resources can be somewhat circumvented. Moreover, forced 

participation presumably helps inhibit a recurrent phenomenon of 

leaderless group discussions, that of emerging leadership being based 

upon sheer volume of verbal participation, regardless of the quality of 

the verbage (Bales, 1959; Burroughs and Jaffee, 19G9). 

The vast majority of tasks employed in group decision-making 

inquiries reflect concern for experimental rinor, at the expense of 

probes into socially relevant problems. Tightly controlled 

experimentation, with rather artificial tasks, precludes investigation 

of aspects of pressing social dilemmas. Especial ly warranted at this 
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time are studies concerning the conditions for survival of an 

Increasingly polluted world. Moreover, with the decisions of enclaves 

of powerful men affecting the lives of billions, methods for decision

making and voting which prove to be more equitable and efficient could 

add immeasurably to human welfare. 



METHOD 

An Environmental Crises Prediction Problem was devised, com

prising seven items initially, but reworked and reduced to six items 

followinq pilot work. The problem required subjects to judge potential 

and/or real ecological crises in terms of their relative urgencies in 

being alleviated. The problem, in earlier as well as final forms, 

appears in Appendix A and in Tables 4 and 5 of Appendix B. 

As a standard against which the decisions of student treatment 

groups could be compared, the Environmental Crises Prediction Problem 

was validated with persons possessing specialized proficiencies in the 

domain of environmental studies. 

Ad hoc student groups were utilized according to the following 

four experimental conditions: 1) SPAN only (SP), comprising group 

discussion with forced participation, followed by individual SPAN 

voting; 2) Normative-intervention only (NI), with forced participatory 

group discussion incorporating the rule-structured format, and 

individual voting; 3) SPAN plus Normative-intervention (SP/NI), whereby 

groups were run under both SP and NI modes, with SPAN allocations 

following discussion; 4) Nominal Group Controls (NG), with individual 

voting. 

Two hypotheses were offered regarding differential effects of 

treatments uoon the quality of group decisions. First, it was felt that 

SP/NI groups would display the highest quality decisions. NI 

nrescriDtions here were expected to keep discussions task-oriented, with 
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a minimum of emotional conflict as well as "groupthink" effects. 

Backing this up with the SPAN procedure was expected to facilitate high 

quality decisions through the weighted pooling of individual efforts. 

The second prediction called for NI groups to produce better 

quality judgments than SP groups. The hypothesis was based upon what 

was though to be the critical importance of utilizing structured 

discussion procedures with ad hoc qroups. Hence, NI rules would allow 

circumvention of many potentially debilitating discussion phenomena and 

result in fairly good decisions, even without benefit of the SPAN 

ooolinq mode. On the other hand, it was felt that for SP groups, em

ployment of SPAN allocations without the service of NI controls over 

discussions would not maximize ad hoc group decisions relative to ;il 

group output. 

Since equivocal findings dominate the literature concerning the 

efficacy of nominal groups, vis-a-vis standard orouo decision-making 

formats (Collins and Guetzkow, 1964), no specific prediction was offered 

as to the NG condition's level of proficiency for the present study. 

Normative-intervention rules were derived from Hall and Watson 

(1979). Generally, rules were shortened and wording simplified. Hall 

and Watson dealt with subjects who, prior to taking part in the 

decision-making study, had undernone training sessions in group dynamics 

and decision-making principles. Hence, they were expected to be 

familiar with the jargon contained in ttie standard NI rules. The list 

of modified NI prescriptions appears on page 44 in Appendix A. 



In order to obtain scaled validations for ratings of items in 

the Environmental Crises Prediction Problem, as a standard against which 

decisions of student treatment groups could later be compared, criterion 

or baseline judgments were sought from a group of persons possessing 

specialized knowledge within the realm of ecology. The initial seven 

items in the problem were submitted to a group of psychology graduate 

students, as well as to an Introductory Psychology class, for critical 

comments regarding understandabi lity of the problem in general and item 

wording in particular. The nroblern was then ready* following certain 

wording changes, for administration to the experts. This problem (Form 

A), along with instruction to experts, appears in Appendix A and in 

Table 4 of Anoendi x B. 

Names of potential experts were obtained through news media 

sources and through discussions with professors in the Psychology 

Department who were working on projects of an ecological nature in 

col 1 abo rati on with academicians from other departments. Ten persons 

were then queried as to their interest in and wi 11 ingness to participate 

in the study. Nine agreed to undertake ratings of the Environmental 

Cri ses Prediction Problem items. 

The expert group consisted of the following: two graduate assis

tants in Hydrology; two environmental Engineers outside of academia; two 

Biology graduate assistants with environmental specializations; one 

professor of Biology; one Psychology professor and specialist in 

environmental-perceptual studies; and a professor of Ibrti-

culture/Landscane architecture. 
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The nine experts were never assembled together, but rather asked 

individually to rate task items, using the Comrey method for ratio 

scaling (Comrey, 1950 ; Metfessel , 1947). The technique is based upon 

the traditional method for making paired-comparisons amonn items, but 

purportedly results in an absolute ratio scale of group judgments. It 

calls for individuals to distribute 100 points between all possible 

paired items. It requires neither group discussion,, nor physical co-

presence of participants. Prior to the pooling of experts' judgments 

into a Comrey scale, data obtained from one expert had to be thrown out 

due to the occurrence of non-responses among his allocations of points. 

Kendall's test for concordance was applied to the expert data in 

order to determine the correlation of agreenent aniong experts across 

items rated (Kendall, 1948). It was felt that extensive variability 

among experts in terms of their respective ratings across the items 

would tend to invalidate the use of scale values so obtained as the 

standards against which student treatment groups could later be 

compared. The resultant correlation of concordance was a disappointing 

0.22. A chi-square test upon the concordance figure yielded an aloha 

level of 0.25. Moreover, inspection of the Coinrey scale values revealed 

a rather narrow ranoe between hi qhest and lowest ranked items, possibly 

indicating a lack of discrinii nabl e differences among several items as 

far as experts were concerned. This impression was later confirmed 

through talks with the experts themselves. 

The consensus of the experts was that items had dealt 

with dilemmas which all seemed quite urgent and that items had 

been phrased in terms of too general a scope, with too many qualifying 
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words and vague connotations. New items were therefore constructed 

keeping in mind the necessity for specifying rather circumscribed 

environmental predicaments. Hence, Form B was devised, the new version 

containing six items instead of the previous seven. Reducing the number 

of items by one thereby reduced the nuniDer of pai red-comparison 

judgments required from 21 to 15. Damping the potential aversiveness 

involved in asking each expert to render 21 separate pairs of decisions 

was felt to be worth1,-/hile. Form B problems items can be found in Table 

5 of Appendix B, along with resultant scale values. 

Experts were again contacted, given conies of the new form, and 

requested to return finished problems via mail to the experimenter. The 

same group of experts were employed as had been with the first 

administration, with the following exceptions: the expert whose earlier 

data could not be included due to missing responses was not recontacted; 

one additional Environmental-Civil engineer was included; and one ad

ditional professor of Psychology, working in the area of environmental 

problems, was added. The new expert pool was then ten in number. 

However, one person failed to return a completed form; hence the scale 

and analyses were carried out with N = 9. 

Results from the second administration to experts were 

considerably more encouraging than those from the initial round. The 

coefficient of concordance was .656, reaching significance with a chi-

square test at an alpha level of .001. In an area as controversial and 

relatively under-researched as environmental quality, one could not 

exnect exnert agreement across items dealing with crucial ecological 
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dilemmas to attain correlations in the .80 to .90 range. This would be 

tantamount to looking for very high concordance from a group of 

psychologists from various sub-disciplines regarding their rankings of 

the "ten most substantial contributions to the field", or ratings 

concerning "the most urgent issues to be resolved in psychological 

research". Further, it will probably always be difficult when one 

attempts to obtain a tight consensus on a problem such as that utilized 

here, having to deal with specialists across a wide range of sub-

disciplines. There are as yet very few, if any, qualified generalists 

in the area of environmental quality. 

Comrey scale values across the items showed a more extensive 

range with Form 3 than with the prototype version. The top-rated item 

(#2, population) was rated 3.5 times more urgent than the lowest 

priority item (#4, living standards) with Form B and the second group of 

experts. However, as with the earlier form, items in-between the high 

and low-rated items displayed rather close scale values. It appeared 

that Form B items #3, if5, and if6 (pollution taxes, enerqy, and urban 

transportation, respectively) were not clearly differentiated as to 

urgency, with respective scale values of 2.28, 2.19, and 1.99. It was 

decided that since the major goal of the study was to evaluate various 

decision-making modes in terms of their production of judgments vis-a

vis an expert criterion group, such a phenomenon as the lack of 

dispersion among criterion items of the baseline scale should not make 

or break the experiment. Certainly, an even wider overall range, along 

with larger between-item dispersion is ordinarily desirable. On the 

other hand, based upon ratings from the sample of experts who 
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participated in the present study, one can only conclude that since the 

nine experts apparently perceived several of the crisis items to be of 

nearly equal urgency, then so be it. Hence, higher quality student 

group decisions should likewise reflect a clusterim of the same items. 

Graphic presentations of the experts' Form B ratings across items are 

shown in Figure 6 of Appendix B. These descriptions are portrayed in 

two forms: 1) Comrey scale values, and 2) Mean points assigned. 

Student Treatment Groups 

The experimental design originally called for a randomized 

groups paradigm. Twenty-four groups were to be partitioned across the 

four treatment conditions. The use of four-member groups thereby 

required a total sample of 96 subjects. Group size was designated at 

four in order to avoid the potentially unique attributes of dyads and 

triads, while at the same time limiting il to manageable proportions 

(Mills, 1953; Shepherd, 1964; Zagona, Willis, and MacKinnon, 1966). 

Male-only groups were to be employed, since some evidence had been cited 

to indicate that males remain more consistently task-oriented than do 

females (Kelley and Thibaut, 1969, p. 35). Having to work within the 

constraints of a total discussion time for each group set at about 25 

minutes for the present study, it was deemed important to minimize 

potential social-emotional interactions. 

Pilot group work soon made it apparent that it would be very dif

ficult to obtain a sufficient number of male volunteers from the avail

able subject pool. Hence, the treatment design was changed to include 
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a total of 32 groups, half all-male and half all-female, partitioned 

across the four treatment modes, and necessitating a total sample of 

128. 

Volunteers who "wish to participate in a study concerning issues 

of environmental quality" were solicited from Introductory Psychology 

classes. It was stressed that one need not consider onesel f an expert 

in the subject and that the experiment dealt with notions which everyone 

had at least seen news stones on. Volunteers were requested to assign 

their names to time slots on a sign-up sheet* Four, one-hour slots were 

available for each experimental evening. At no time were Ss allowed to 

sign up for a period farther than two days ahead (except on Fridays) of 

the sign-up day. It was hoped that this would help prevent a high 

percentage of only partial groups arriving for a given session. 

Further, students from these classes were to be allowed up to 10 points 

of extra credit, to be applied toward course grades , through 

participation in experiments* Excellent turnouts did result. Five 

students were signed up in each time slot. In the event that all five 

Ss arrived for a given session 9 one was to be randomly chosen for the NG 

task. It was made clear during recruitment that except for the 

necessi ty of obtaining names and class section numbers, to insure proper 

crediting of extra-credit points, participants would be anonymous as far 

as the experiment proper and results therefrom were concerned. 

Groups were randomly assigned to treatment conditions. Upon 

arrival at the experimental setting» group members were shown to 

individual rooms, off a corridor adjacent to the larger, group 

discussion room. If members had been assigned to either SP, NI, or 
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SP/NI conditions, they were fi rst given a look at the group discussion 

room, and told not to be concerned over the ubiquitous two-way mirrors, 

microphones, and videotape apparatus9 since none of it would be in 

operation or in any way used for observational purposes. If members 

were to be in the NG conditions, the door revealing the group discussion 

chancers was closed, these subjects never seeing that room. The fore

going manipulations were undertaken to prevent the nurturance of 

hypotheses in the minds of subjects concerning the probability that the 

experiment included facets other than those which would be explained to 

them. 

Upon being ushered into individual cubicles, each subject 

was issued a copy of the Environmental Crises Predi ction Problem, along 

with discussion (or, for NG Ss, individual deliberation) and decision

making instructions appropriate to their treatment condition. 

Facsimiles of the instructional materials are to be found in the 

Appendix, along wi th allocations sheets. Since instruction length and 

complexity varied according to the treatment mode, being longest for 

SP/NI subjects and briefest for NG S_s, members were given from five to 

fifteen minutes, depending upon the condition they were under, to 

familiarize themselves with the materials. Tables in each cubicle were 

arranged beforehand with poker chips for point allocation after group 

discussions, a sheet of paper for those who wished to make notes while 

deliberating, and pencils. The scratch paper bore the U. S. Public 

Health Service letterhead, in order to lend a more official tone to the 

proceedings. 
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After the appropriate time interval, returned to each cubicle 

to answer any questions concerning the ensuing procedures. Following 

this, subjects were led into the group discussion room and requested to 

be seated around a four-sided, rectangular table in the middle of the 

chambers. In the center of the table had been placed an ash tray, as 

well as four pieces of scratch paper. In front of each chair was a 

pencil, along with a sheet of paper. Upon being seated, members were 

asked to turn over the sheets of paper in front of each person9 thereby 

revealing member letter designations , from A to D„ These were 

randomized for order at the place settings, between each experimental 

session. Subjects were reminded of the functions of letter desig

nations. For SP, NI, and SP/NI groups, letters served to denote the 

order in which the first discussion period, mandatory participation, 

would proceed, from member A through member D. Additionally, with SP 

and SP/NI modes, members were required to keep in mind the letter 

designations of others in the given group, since they would later be 

allocating points in private to other members, during the SPAN 

procedure. 

The experimenter stressed the fact that members should feel free 

to refer to the Normative-intervention rules, where applicable, at any 

time during the discussion so that each could monitor the group's ac

tivities according to the terms called for. Finally, Ss were told that 

the first phase of discussion was to last at most, fifteen minutes, thus 

allowing an average of four minutes per person. It was noted, however, 

that should the group complete the "going around" from member A to 

member D before the experimenter returned, the discussion should then 



14 

shift to the usual, non-turn-taking type of discussion. £ then left the 

room, after instructing member A to begin by expressing his views on any 

or all of the problem items. 

After fifteen minutes the experimenter returned, stating that 

the first phase of discussion was terminated, and that another ten 

minutes of general discussion were to be utilized. Upon _E's subsequent 

return, discussion was curtailed and members led back to individual 

cubicles. Each was told to spend up to ten minutes in deliberation and 

allocation of points through stacking the chips. It was emphasized here 

that each could use all 100 chips, but that he did not have to do so. 

It was further noted that stacks should be built up, representing 

respective judgments on each item, until it was felt that the array of 

stacks "looked about right". Once again, each subject was asked if he 

v/as confused over any aspect of the decision-rendering process, before 

each was left to make point allocations. 

Those assigned to NG groups remained in individual cubicles 

throughout deliberation as well as decision-making phases. They were 

given approximately five minutes to digest instructions, 25 minutes for 

ruminating, and about ten minutes for allocating points with the chips. 

When all five Ss appeared for a given session, the person randomly 

designated as an extra was told to remain in the hallway due to the fact 

that there were "not enough rooms open in this part of the floor". 

After E_ established the other four group members in their respective 

cubicles, he led the fifth person to a small room on another part of the 

same floor where he was given the NG instructions and allowed to proceed 

as though he were participating as a NG "member". Data from these extra 
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subjects was not utilized. It was felt that NG data from the 

preassigned groups of four who encountered an experimental setting 

closer to that of the other three conditions would be preferable, where 

questions of experimental control were concerned. 



RESULTS 

Scales for Comparative Ratings 

The original decision to employ the Comrey scaling technique for 

experts' validation of the Environmental Crises Prediction Problem 

stemmed from the notion that obtaining a ratio scale of items would lend 

methodological sophistication to the study. A problem arose;, however, 

concerning comparability of scales between experts and the various 

student condition outcomes. SPAN computer calculations, with presumably 

interval level decision-making procedures, arrange outcomes for a given 

group in terms of (among other arrays) "group percent of cumulative 

final parcels". In other words, total group ratings of problem items 

must equal 100. Since Ss were never constrained to utilize all 100 

chips in allocating points to iterns9 and many did not do so, 

calculations by hand were required to transform much of the NI and NG 

(non-SPAN calculated decisions) individual ratings into a percentage 

rating format. Following this, NI and NG group decisions were obtained 

by a simple mathematical averaging of the four individual arrays of 

ratings, for each group. 

The expert scale, having been forced into a ratio level, with an 

absolute zero point (that item with a scale value of 1.00) was then 

transformed back to a scale with total value equal to 100. This percent 

scale, however, was not based directly upon the final Comrey scale 

values, but rather a component referred to as "mean points assigned" to 

each item by all the experts. Comparabi1ity of allocation methods, 

16 
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experts having used paired comparisons and student groups having 

employed general, simultaneous allocations, was not considered a cause 

for concern. At least one other study (Gum, Judge, Kimball, and Wilson, 

1972), using Thurstone paired comparisons, Comrey paired allocations, 

and general allocations found essentially no differences in the three 

resulting scales. 

Statistical Analyses 

A mixed design (Items X Treatments X Sex), multi-way analysis of 

variance was carried out on the data from student groups. Student group 

ratings were entered in terms of deviations from the expert ratings, 

across problem items. Neither main effects nor interactions attained 

significance at noteworthy alpha levels, with the exception of a main 

effect for Items (£<.001), which was not astonishing. Table 1 in this 

section delineates the analysis of variance summary information. 

Since the analysis of variance data represented deviation scores 

from ratings of experts, an analysis was feasible, whereby post hoc 

comparisons of means for Items (significant main effect) could be 

performed with student group data undifferentiated by Sex or Treatments, 

in order to compare student groups as a whole to expert ratings, across 

items. A Tukey b post mortem test was conducted (Petrinovich and 

Hardyck, 1969; Winer, 1962). Significant differences between the 

largest and smallest means (in terms of absolute size of deviations from 

expert ratings), items 5 and 6, were not found ( alpha = .05). 

Consequently, no further post hoc comparisons were justifiable. 

Tukey a (Dixon and Massey, 1969) and the Newman-Keuls post hoc 
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Table 1. Summary of Analysis of Variance 

G(TX)I = S(AB)C G = Student Groups X = Sex T = Treatments 
I = Items 

Source df SS MS F 

I 5 2170.57 434.11 7.09 p< .001 

TI 15 1540.75 102.72 1.68 p< .10 

XI 5 422.12 84.42 1.38 

IXT 15 891.48 59.43 0.97 

G(TX)I 120 7344.02 61.20 

T 3 .047 .016 1.34 

X 1 .001 .001 0.07 

TX 3 .042 .014 1.21 

G(TX) 24 .278 .012 
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comparisons likewise failed to turnup si gnificant differences here. A 

summary of these results appears in this section as Table 2„ 

Figures 1 through 3 depict: 1) ratings of items on group per

cent scales for experts versus student groups , the latter broken down 

into Treatments; 2) the same, with student groups partitioned by Sex; 3) 

the same, with student groups undifferenti ated as to Treatments or Sex. 

In order to assess the strength of association be twee n e ,\pe rts 

and all student groups' ratings across the si x problem i terns, a. Pearson 

product moment correlation coefficient was first performed,, The matrix 

for this appears as Figure 4 of tin's section. The r between experts and 

students across all items was 0.55. An eta correlation ratio was also 

obtained, revealing an eta of . 644. Since an eta which attains a larger 

value than a Pearson r9 with the same data, may indicate the existence 

of a curvilinear rather than a linear function, a test for 

curvili nearity was undertaken (Harshbarner 5 1 971 ), and produced an £ 

value of 8.22 (£<.005). Thus, it appeared that experts ratings across 

items was a curvi 1 inear function of student group ratings. A test of 

significance for the eta correlation showed an £ = 27.30 (j)_ .001). 

Assuming that the squared eta coefficient = .415) can be 

interpreted as the proportion of variance across items for student 

groups which can be reduced, or accounted for9 by knowledge of expert 

ratings across the items 9 one must conclude here that while experts and 

students as a whole did not differ substantially in ratinqs across 

items, neither did they perfectly mirror each others® judgments , item by 

item. As shown in the correlation matrix (Figure 4), student groups' 

means fell quite close to ratinqs of the experts for items #1, 12, and 
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Table 2. Post Hoc Comparisons, by Items, Across All Student Groups 

Item § X Deviation (%) Absolute X Description of Item 
Scores from Experts Deviation 

5 0.15 0.15 Energy 

2 -0.82 0.82 Population 

1 -2.73 2.73 Oceans 

3 3.00 3.00 Pollution taxes 

4 -4.85 4.85 Living standards 

6 5.22 5.22 Urban transportation 

Test Comparison Observed Value Table Value Alpha 

Newman-Keuls Items 1 and 5 3.67 

Tukey a " 

Tukey b " 

3.92 n.s at .05 

4.10 " " 

4.01 
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#5 (oceans, population, and energy, respectively). However, the student 

groups' overall mean fell several percentage points below that from 

experts on item #4 (living standards); and several points higher on item 

#6 (urban transportation). The matrix emphasizes two other features 

regarding student versus expert ratings: 1) like experts as a group, 

student groups as a body tended to rate four of the six items within a 

few percentage points of one another (items 29 3S 5S and 6), possibly 

indicating expressions that by and large these items were seen as 

roughly equal in urgency; 2) wide-ranging variability, except in the 

case of item Ms across student groups regarding where each item was 

ranked. 

Measures of concordance were carried out on all student groups, 

as had been done with expert data. The results are portrayed in Table 3 

of this section. Concordance ranged from .114 to .937, with an average 

across all groups of .605. This later figure ran fairly close to the 

coefficient of concordance with expertss which was .656. An indication 

was gleaned concerning whether clusters of student groups showing 

relatively high member agreement (concordance), for example, the SP and 

SP/NI groups, tended to concord similarly from group to group, that is, 

to show agreement across groups on the same item ratings. This was 

accomplished by comparing 1) the arithmetic means of concordance across 

groups from a particular condition to 2) the artificial concordance 

figure which would have resulted had the groups actually been one large 

"super-group". In nearly all cases, mean concordance so obtained was 

larger than the synthetic, super-group figure. Thus, what can be seen 

by way of the correlation matrix can also be shown here, namely that 



Table 3. Concordance Coefficients (W) for Student Groups 

S_-P X" = "Super-group" mean for a given four groups 
X = Mathematical mean for a given four groups 

Males Females 

Treatments 

S-P X = .444 
NG: _ 

X = .434 

NG-1 = .696 NG-5 
NG-2 = .721 NG-6 
NG-3 = .426 NG-7 
NG-4 = .494 NG-8 

.336 S-P X = .296 

.664 

.529 X = .425 

.171 

S-P X = .483 NI-1 = .932 NI-5 = .937 S-P X = .275 
NI: NI-2 = .317 NI-6 = .114 

X = .691 NI-3 = .762 NI-7 = .898 X = .543 
NI-4 = .753 N1-8 = .223 

S-P X = .330 SP-1 = .474 SP-5 = .743 S-P X = .499 
SP: SP-2 = .773 SP-6 = .673 

X = .617 SP-3 = .533 SP-7 = .409 X = .615 
SP-4 = .687 SP-8 = .633 

S-P X = .302 
SP/NI: _ 

X = .729 

SP/NI-1 = 
SP/NI-2 = 
SP/NI-3 = 
SP/NI-4 = 

.859 

.488 

.710 

.857 

SP/NI-5 
SP/NI-6 
SP/NI-7 
SP/NI-8 

. 822  

.812 

.936 

.575 

S-P X = .537 

X = .786 
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there was wide inconsistency across groups with high as well as lower 

concordance, concerning which items were rated where. In other words, 

while it seemed that certain clusters of groups were showing fairly high 

concordance, they were not necessarily concording on the same items. 

Another question having to do with concordance centered around 

the possibility that those student groups displaying higher agreement, 

internally, might also tend to rate items more similarly to ratings of 

experts. Additionally, those groups which showed concordance within the 

same general range as that of the experts (.60 to .70) might tend to 

rate items closer to experts than to other groups. Figure 5, below 

descriptively portrays results of such conjectures. Note that both 

clusters of student groups appear to have rated items fairly close to 

the expert ratings. Moreover, identifying these groups as clusters does 

not appear to change the student groups versus experts picture, in the 

main. One can but conclude that prior predictions based upon various 

degrees of concordance within clusters of groups would not have proven 

fruitful either, as a differentiating variable among student group 

outcomes. 
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DISCUSSION 

Two seemingly contradictory phenomena arose from the statistical 

treatments of data from this study. First, in terms of means across 

groups, whether analyzing student groups by Treatments,, Sex, or degree 

of intra-group concordance (post-hoc), group clusters in nearly every 

case failed to deviate from experts1 ratings on any of the six items by 

more than five or six percentage points* In fact0 the largest such 

deviation, occurring with the SP/NI groups on item #6 (urban 

transportation), involved these groups rating the item about 11% higher 

than did experts. Thus, average deviations across student groups, vis-a

vis experts, were not in the least striking. 

Secondly, while the above description holds for mean ratings, 

variability of ratings across individual groups, and with the possible 

exception of item #4 (living standards), provides a different picture 

entirely. Generally groups appear to have liberally sprinkled their ra

tings for a given item across a wide range of percentages (see figure 

4). For example, student groups gave items If2 (population) an urgency 

rating of from four to forty percent, with the distribution appearing 

roughly normal and peaking at about the middle of the range (22%). On 

item §3 (pollution taxes), a similarly wide range occurred, but with a 

bimodal distribution peaking at about the 14% and 23% levels. In other 

words, student group item rating variability, as to a lesser extent with 

individual experts, was extensive, while the groups' mean ratings tend 

to obscure this. 

29 
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The preceding might at first appear to have been belaboring a 

rather prosaic point from elementary descriptive statistics, namely 

that one ordinarily expects an index of dispersion to depict 

something quite different from that based upon a measure of central 

tendency. Let us assume for a moment3 however, that even within the 

confines of a laboratory-based study, one wished to make some 

normative statement generalized from student and expert ratings of 

environmental priority items. Of course, for this one would want to 

enlarge the sample frames for both experts and student groups so that 

generalizations from the data could be statistically tenable. At any 

rate, a question arises as to the appropriateness of basing 

conclusions from such a study strictly upon traditional, inferential 

statistical tools, which are for the most part reliant upon 

comparisons of means. 

It seems ironic that a study which, on the one hand 

attempts to utilize a decision-making method (SPAN), possessing 

the potential for producing decisions other than "one man, one 

vote", or majority rule; while, on the other hand, is constrained by 

analyses which compare the effectiveness of this technique with 

others through statistical methods that at the level of 

contrasting group data, rely on the "majority rule" comparison of 

means approach. If it is valid to speak of the necessity for those 

persons with the greater expertise to accrue the greater decision

making weight, should not those groups which produce the higher 

quality decisions also carry greater thrust prior to or during 

statistical analyses which compare clusters of groups on variables, 



regardless of whether only a few or a great number of other groups tend 

to pile up at the same point in the distribution? This argument would 

hold specifically in instances where bimodal distributions occur. In 

the case where one peak of the distribution of groups" ratings on an 

item falls very close to that rating obtained from experts, but the 

other peak occurs at quite some distance away on the scale,, an analysis 

dependent upon the mean rating for groups would obscure the fact that a 

clustering of group ratings fell very close to that of the experts. 

Perhaps„ assuming that the parameters under which such tools as 

SPAN can be better delineated concerning which conditions the technique 

would be likely to work best with, someone should attempt to develop a 

parallel weighting system applicable to statistical analyses on these 

sorts of experiments so that generalizations as to what large numbers or 

groups of persons would decide relative to such areas as national goals 

could take into account weighting factors according to demonstrated 

expertise. Short of this, full utilization of descriptive matrices and 

distribution graphs would allow one, for example, to locate clusters of 

groups which appear to concord with expert decisions. Then, groups 

could be retested to determine if their potential expertise were 

reliable, and to thereby home in on pools of groups which could be used 

as a "citizen" working body for such pragmatic applications as 

influencing policy-making, creating community action programs, and such. 

At this point, one might wonder why then those groups using SPAN 

did not demonstrate, from a descriptive portrayal, less variability 

across SP and SP/NI groups, and a closer approximation on item ratings 

to those of the experts? A glance at the percent group ratings on items 



(Table 6 of Appendix B) for SP and SP/NI conditions reveals that 

variability here was at least as great as for NI and NG groups. Neither 

were the SP or SP/NI groups in general any closer in their ratings 

across items to those of experts than were NI and NG groups. Of course, 

overall and within treatment conditions, all four conditions produced 

ratinqs so close to those of experts that differentiations amounted to 

only a few percentage points. Why then were not the NG and/or NI 

grouns more deviant than SP or SP/NI groups? Speculations here center 

around possible methodological shortcoming. 

Referring back to Figure 1 which depicts student group mean 

ratings from the four decision-making modes, along with exnert ratings, 

across items, it can be seen that the SP/NI condition produced ratings 

which were the most deviant from experts on five of the six items. One 

can only speak in terms of trends within each condition, since 

statistical analyses failed to show significant differences here. If 

the fact that the SP/NI groups, overall, produced ratings which were 

more deviant than other conditions from ratings of experts, if this was 

a valid trend, then one minht be tempted to conlude that the deviancy of 

SP/NI was to some extent due to "information overload" under this 

condition. 

SP/NI procedures, and hence instructions, were more complex and 

time consuming than were those for the other three modes. Included in 

Appendix B are further descriptive perspectives relative to the ratings 

from SP/NI groups as opposed to the other three treatments. Figure 9 

portrays ratings across items for experts, student groups overall, and 

student groups minus the SP/NI condition. Figure 10 shows first, 
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first, students overall versus experts and secondly, student groups 

minus SP/NI versus experts. This latter figure, with items placed along 

vertical scales, allows quick visualization of how items were ranked by 

a given condition or combination of treatment groups. Table 7 of 

Appendix B illustrates furthers in terms of rank-ordered data, how 

leaving the SP/NI results out of an analysis tends to bring student 

group ratings closer to those of the experts. 

A problem possibly affecting all student groups involves the 

nature of the decision-making task employed. What appears to be the 

immense complexity of interactions involving various, intricate balances 

in the ecosystem has barely begun to become empirically unravelled. 

Witness the complex array of predictions concerning future environmental 

quality which the Club of Rome issued, based upon their recent computer 

simulation study (Meadows, Meadows, Randers, and Behrens, 1972). Given 

the current state of knowledge in environmental studies, plus the fact 

that there exist few if any generalists in the field who could collate 

and synthesize findings from the diverse specialty areas involved, it is 

little wonder that a given group of experts feels that most if not all 

six items from the present problem could very well be equally pressing. 

We simply do not know whether it would be wiser to concentrate 

efforts upon, say, alleviation of air and water pollution, to the 

probable detriment of an extensive program aimed at improving urban mass 

transit. This precludes most experts from developing a well thoughtout, 

neatly arranged reference scale of priorities. 

To expect college sophomores to feel any more at ease with such 

an inherently ambiguous problem is, then, probably unreasonable. This, 



34 

of course, runs into a critical conundrum where establishing goals and 

priorities for a society is concerned. Even with the availability of 

decision-making systems which would potentially serve to produce more 

efficient, equitable, and sensitive goals , tiow are they to be effective 

in a society which seems to be changing in fundamental ways quicker than 

arrays of goals can even be formulated, a culture whose growth of 

technological innovations is accelerating faster than i ts output of 

minds which could grasp the effects of such an explosive technology back 

upon the culture? Is it reasonable, at this point in history, to expect 

clearcut and consensual readouts from persons studying a very unclear 

and controversial realm of inquiry? 

Besides the likelihood that the Environmental Crises Prediction 

Problem itself presented student groups with a very difficult and 

ambiguous task, other factors may have increased general uncertainty or 

anxiety in the experimental sessions. First, although the experimenter 

was careful to attempt to dispel possible anxieties which could arise in 

the discussion room, encumbered as it was with an array of observational 

paraphernalia, subjects may still have felt uncomfortable and possibly 

did not acclimate to the setting over the 25 to 30 minutes of allowable 

discussion time. There may have been a trade-off involved here, since a 

scientifically imposing experimental setting also would tend to motivate 

Ss to remain in awe of the proceedings and to attend and cooperate more 

fully with instructions and procedures. 

Secondly, as noted previously, the fact that overall discussion 

time was under one-half hour, requiring ruminations over a complicated 

topic, on the heels of having to digest rather convoluted instructions 



(in the case of SP and SP/NI groups, particularly), and without benefit 

of warm-up exercises, all could have exaggerated the general tension 

level, social anxiety, ambiguity level, or what have you, for many 

individuals. Still, subjects apparently enjoyed the sessions. At 

least, no cases of patent hostility stemming from frustrations and 

anxiety over the situation were directed towards the experimenter. No 

general trend toward intra-group conformity was noted, judging by the 

widely variable concordance measures from group to group. Assuming that 

the situation was highly ambiguous, one might expect group members to 

yield to one in their midst who offered some degree of structure in 

terms of a plausible array of solutions to the problem at hand. 

With the two SPAN conditions, groups could be expected to show 

intragroup tendencies to conform with the judgments of a single given 

member if 1) complexity and ambiguity of setting events facilitated 

yielding to anyone who presented the more voluble or coherent arguments 

in discussion, and/or 2) recognized expertise demonstrated by a given 

member led others to grant his decisions a greater weight via the 

allocations of more points to him. 

The rationale for SPAN'S predicated potential for increasing the 

quality of group decisions relied heavily upon the latter premise. 

Hence, across SP and SP/NI conditions, groups should have exhibited 

ratings closer to that of experts on the final SPAN output (group 

percent of cumulative final parcels) than on the direct allocations to 

items (before indirect, other member allocations entered into the mix). 

At least, one would expect to find differences in comparing ratings with 

direct versus final products. 
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These comparisons are shown in figures 7 and 8 of Appendix B. 

Note that under both SP and SP/NI conditions, direct and final ratings 

parallel one another so closely that a difference of even one percentage 

point, on an item, is unique. In other words, the addition of indirect 

weightings based upon judgments regarding capabilities of fellow members 

effected no changes in group products. 

The above result appears to have stemmed from a general 

randomness of indirect allocations. Of the 16 SPAN-involved groups, in 

only five did three members give to the same member their largest 

allocations among members. 

All of this does not, of course, preclude the possibility that 

SPAN applications become effective when groups are allowed more tine to 

understand and discuss a problem, process more information concerning 

members' relative capabilities, and so on. 

A number of methodological improvements, if implemented in an 

expanded study of the present type, would possibly enable clearer 

answers concerning 1) the efficacy of employing SPAN and Normative-

intervention with a problem such as the Environmental Crises Prediction 

Problem; 2) the applicability of such methods, with such a task, to 

producing high quality decisions with ad hoc or semi-established groups 

and; 3) How the above variables interact with such options as the use 

of nominal control qroups, and groups composed of varying sex and 

numerical memberships. 

The following manipulations are put forth as potential shedders 

of light upon the above questions: 1) The use of warm-up problems, 

dealing with initially simpler tasks having more clearly 
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differentiatable options, so that Ss could feel more at ease with the 

discussion and decision-making processes, as well as in the setting 

itself. 2) Utilization of a more objectively validated task, such as 

the Moon Survival Problem (Hall, 1971) in conjunction with the 

Environmental Crises Prediction Problems, for comparison purposes. 3) 

Establishment of a criterion baseline with a larger number of experts to 

include generalists in the field, if possible, in order to better 

determine whether a consensus exists in the expert population. 4) The 

employment of established as well as ad hoc groupss or9 complementing ad 

hoc groups with semi-established groups through training in decision

making and group dynamics. 5) Implementing nominal group controls of at 

least two different types: a) nominal groups who work apart from other 

members and, b) nominal controls who work in the presence of other 

members, but are not allowed to communicate directly with one another. 

6) Inclusion of an unstructured (free participation), non-SPAN, non-NI 

condition. 7) Expanding the student group sample so that one could 

partition treatment cells by mode of decision-making, sex of members in 

groups, etc. without having to sacrifice the power of statistical tests 

employed. 8) The use of observational methods to study the dynamics of 

discussion periods with these groups. 9) Administration of post-

experimental questionnaires in the hope of tapping subject's 

phenomenological experiences with the experiment. 10) The use of 

discussion time much longer than that which was feasible in the present 

study, so that members could expand further their own views as well as 

rebut and discuss those from other members. 11) Repeated application of 

the study over a several month period to look for possible influences 
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upon student versus expert ratings stemming from research and media 

emphasis upon one or another aspect of environmental quality. For 

example, would a shift in emphasis away from population growth and 

toward the "energy crises", as has occurred recently, reflect iuself in 

changing student judgments? Would student urgency ratings be apt to 

respond more readily and to a greater degree to changing press coverage 

than would experts? 

The inclusion of an additional nominal control group is posited 

because research findings concerning the quality of nominal group output 

have been equivocal, depending upon the complexity of the task involved, 

whether members work in isolation or in one anothers 1 presence, and a 

host of other variables (Collins and Guctzkow, 1354: ".arquart, 1355). 

The time and cost factors involved in carrying out such a study 

or series of probes might, obviously, prove prohibitive. One crucial 

time problem, for example, has to do with the difficulty one would have 

in recruiting subjects for an experi nent which requires well over two 

hours in a continuous session, or even two one-hour sessions on 

consecutive days. 
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Environmental Crises Prediction Problem Instructions 

The following seven items represent some tasks which might have 

to be accomplished to effectively improve environmental quality. Such 

factors as limited finances and governmental priorities which compete 

directly with environmental programs may prevent full-scale, simul

taneous implementation of the proposals outlined below. Nevertheless, 

we should have some notion as to the relative urgency of achieving these 

tasks. To avoid overwhelming complexity, consider the scope of the 

items as applicable only to programs within the United States. 

You will be given a series of cards. On each card will appear a 

pairing of tv/o items from the list below. Your task with each card will 

be to divide 100 points between the two items, giving the most points to 

the item which you judge to be the more urgent, according to considera

tions noted above. If you feel, between a given pair, that one item is 

of overwhelming importance vis-a-vis the other, you might decide to give 

100 points to one and no points to the other. If you think that the two 

particular items are equally pressing (or unimportant), you might allo

cate 50 points to each. 
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Nominal Group Instructions 

The Nominal Group method is one for group decision-making. It 

involves a "groun" wherein each member deliberates and makes decisions 

apart from other members. Later, the individual decisions are 

mathematically combined to form a group decision. Hence, a Nominal 

Grouo never discusses or renders decisions on a problem as a group 

ordinarily would. 

The Nominal Groun method allows each member to contribute as 

best he can, anonymously. Further, it can facilitate group work by 

Dreventing the possibility of drawn-out arguments over trivial points, 

"personality" clashes, and the like. 

The method will be used in the following manner. Each member 

will be shown to an individual room. He will be allowed a 25 minute 

neriod for deliberation on the problem. After this, a knock on the door 

will indicate that he then has 10 minutes to use for finalizing his 

decisions. Poker chins and the Allocations Sheet will be utilized for 

the decision-making. 

Take some time to make sure that you understand the above 

description, then go on to the next page. Questions which you might 

have will be answered before you are shown to the next room. 

Sten-by-step Instructions 

I. You will first be shown to another room where you are to 

deliberate on and render decisions concerning the problem. 

II. You will have an initial period of twenty-five minutes to use for 

studying the problem and deliberating on solutions. 
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III. A knock on the door will indicate that the decision-making phase 

has begun. You will be allowed ten minutes for this: 

1) Divide up the 100 poker chips so that the solution which 

you feel should be ranked first receives the larqest amount, 

the item which you rank second receives the next largest 

amount, and so forth. 

2) Count the chips in each pile and record the numbers on the 

Allocations Sheet. 

NG Allocations Sheet 

Solution (item) #1 

#2 

#3 

#4 

#5 

#6 
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Normati ve-i nterveriti on Instructi ons 

Normative Intervention is a method for group decision-making. 

During the period of discussion concerninq a given problem, the use of 

Normative Intervention rules enables group members to avoid some of the 

pitfalls inherent in group decision-making. 

Normative Intervention allows each member to contribute as best 

he can to the group discussion and decisions. Further, it can facili

tate group work by helping members avoid drawn-out arguments over 

trivial nointss "personality" clashes, and premature decisions. 

Normative Intervention Rules 

1. Avoid arguing for your own choices. Present your position as clear

ly as possible. Consider seriously the reactions of the group in any 

later presentations of the same point. 

2. Avoid "win-lose" stalemates in the discussion of rankings. Discard 

the notion that someone must win and someone must lose in the dis

cussion. 

3. Avoid changing your mind only in order to prevent conflicts and to 

reach agreement and harmony. Withstand pressures to yield which have 

no logically sound foundation. 

4. Avoid conflic-reducing techniques such as majority vote, bargaining, 

coin flipping, and the like. Treat differences of opinion as show

ing the need for the sharing of more, relevant information on some

one's part. 

5. View differences of opinion as both natural and helpful. Generally, 

the more ideas expressed the greater the likelihood of conflict; 

but the richer the array of resources as well. 
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6. View initial agreement as suspect. Explore the reasons behind rap

id, apparent agreements. 

The method will be used in the followinq manner. During the 

initial period of discussion each member will be given a turn to outline 

his position and other thoughts on the problem at hand. About fifteen 

minutes will be allocated for this phase. It wi11 be followed by a 10 

minute period during which members of the group may respond to the 

problem agains along with considerations pertaining to previous com

ments. Each member should feel free to refer to the Normative Inter

vention rules, throughout the discussion period, so that he can better 

contribute according to the framework established in the rules. 

For the decision-making, each member will make choices from 

among the solutions to the problem in the following way. Each will have 

100 poker chips to use for dividing among the various solutions. The 

chins should be divided so that one's first choice receives the largest 

portion, the second choice receives the second largest amount, and so 

forth. Allocations of points will later be mathematically combined to 

determine the group decision. 

Take some time to make sure that you understand the above 

description, then go on to the next page. Questions which you might 

have will be answered before the group discussion begins. 

SteD-by-steo Instructions 

I. The group will first be shown to the conference room, where 

members should be seated around the center table. Members should turn 

over the blank sheets of paper in front of each person. These designate 

members as A, B, C, or D, for purposes of discussion procedure. 
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II. Beginning with member A, each person should state his feelings 

and positions on the nroblem to be discussed. Approximately 15 minutes 

will be allowed for this period. You will then be told to go on to the 

next phase, which is outlined below. 

III. During stage III, any and all members should feel free to 

restate positions, reply to contributions of others, and so on. About 

19 minutes will be set aside for this. Please consult the Nonnative 

Intervention rules while formulating your contributions to the dis

cussion. 

IV. Members will be shown back to individual rooms, where tokens and 

an Allocations Sheet will be used for decision-niakinq: 

1) Divide up the chips so that the solution which you feel should 

be ranked first receives the largest amount, the item which you 

rank second receives the next largest amount, and so forth. 

2) Count the chips in each stack and record the numbers on the 

Allocations Sheet. 

NI Allocations Sheet 

Solution (item) #1 

#2 

#3 

#4 

#5 

#6 



SPAN Instructions 

SPAN is a method for group decision-making. Following a period 

of discussion concerning a given problem, SPAN enables individual group 

members to "vote" according to their respective judgements. The 

individual choices are then calculated outside of the group to form 

group decisions. 

SPAN allows each member to vote in two simultaneous ways: 

directiy for certain options (solutions to a problem) and indirectiy by 

transferring portions of one's votes to other members who one believes 

might be better qualified to make decisions on the problem. Thus, it 

combines aspects of a direct (choosing among issues, solutions, etc., 

directly) as well as an indirect (by way of representatives) method of 

decision-making. 

A person might feel that one or more other members are better 

qualified to influence decisions on a given problem. This could occur 

whenever one feels that someone else either has better knowledge of the 

issues, or that another member is more familiar with people in the group 

so that he or she would be a better judge of the potential contributions 

of other members. In this case one might prefer to initially cast a 

majority of one's vote through other members in general. 

On the other hand, a person might feel that he or she personally 

has as much if not more knowledge about the problem as does anyone else 

in the group. Hence, one might prefer, initially to cast more points 

directly for solutions (options) in general. 

The method will be used in the following manner. During the 

groun discussion period each member will be given a turn to state his 



oosition and any thoughts on the problem at hand. This will be followed 

by a period during which members may respond to the problem again and 

consider previous comments. Then, each person will have 100 points 

(chips, tokens) to use for voting. 

First, each will divide his tokens into two parts, one part for 

the options in general and one part for other members in general. These 

two portions do not have to sum to 10Q. Any total up to 100 may be 

used. Then» starting over wi th the chips, each member wi 11 first divide 

these according to how he decides to "vote" through particular other 

members, and then again for specific options. Here too, all the tokens 

need not be used for each of the two distributions. 

Every participant has equal voting power. The total number of 

chips he uses on any step merely determines relative amounts of this 

power (or relative amounts of the Dart he has alloted for the other 

members, or the part he uses himself to evaluate environmental crises). 

These will be distributed to the various members and options. Uobody 

can increase or decrease his total power by increasing or decreasing the 

totals of the chips he uses. 

EXAMPLE: A group has discussed a problem to which there are si x 

different solutions. There are three members (A, B, C) and six options 

(solutions 1, 2S 3, 4, 5S 6). Let us follow the possible SPAN voting by 

member A. First, he decides that, of hi s tokens, a stack which contains 

30 should go to other members in general, and a stack containing 19 

should go to the options in general. He does not feel as confident as 

he might concerning his own judgement of options on this problem. Then, 

starting over with the chips, he determines that 11 should go to member 



B and 9 to member C, since he has a hard tine deciding which of these 

two would make the better contribution to the group decision. Finally, 

on the last round with the tokens, he allocates the following to 

snecific options: 5 to option 1, 7 to 2S 10 to 3, 15 to 4, 21 to 5, and 

30 to 6. Here he feels that option 6 is probably the best, that option 

5 has possibilities, that ootion 1 is a poor one, and so on. Note that 

any number and combinations of tokens may be used and that they don't 

have to add up to 100 for any given round of allocations. 

Member B allots points thusly: first, 1 chip to members in 

general and 4 to options in general. He possibly feels that he has at 

least as good a grasp of the problem as does anyone else in the group. 

Then , regardinn narticular members, 10 points to member A and 0 points 

to member C. Finally, with the last allocation round, he allots to 

specific options thusly: 5 to option 1, 0 to option 2, 11 to 3, 0 to 4, 

22 to 5, and 12 chips to option 6. 

Member C: First, C assigns 32 points to members in qeneral and 

5 to options in general, feelina very doubtful about his own ability to 

make valid contributions to the problem at hand. Then, regarding 

specific other members, he assigns 35 chips to member A and 5 to member 

B, since he noticed that member A came up with some good ideas during 

the discussion, but that he himself didn't agree with B's ideas (or 

didn't feel that they were good ones). Finally, he allots to specific 

ontions as follows: 8 to option 1, 4 to 2, 15 to 3, 0 to 4, 18 to 5, 

and 10 chins to option 6. Note that while distributing chips, it is not 

necessary to count them. One may simply attend to the relative heights 

or amounts of the stacks that one is making. 
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After the session has been completed the group decisions will be 

calculated. The calculation will distribute and combine the various 

points until, after numerous cycles, even the points which were 

originally alloted to members will end up distributed among possible 

options. The solution receiving the most eventful points in this way 

will constitute the group's first choice, and so on. 

Take some time at this point to be certain that you understand 

the above description and example, then go on to the next page. It 

contains step-by-step instructions. Any questions which you might have 

will be answered before the groun discussion begins. 

Sten-by-step Instructions 

I. The group will first be shown to the conference room, where 

members should be seated around the center table. Members should then 

turn over the blank sheets of paper in front of each person. These 

designate members as A, B, C, or D, for purposes of discussion procedure 

and SPAN voting. 

II. Beginning with member A, each person should state his feelings 

and positions on the problems to be discussed. Approximately 15 minutes 

will be allowed for this period. You will be told when to go on to the 

next phase, which is outlined below. 

III. During stage III, any and all members should feel free to 

restate positions, reply to contributions of others, and so on. About 

10 minutes will be set aside for this. 

IV. During and immediately after the discussion you may use the 

scratch paper in the center of the table to keep track of v/hich members 
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you feel are coming up wi th the better contributions, ideas which are 

brought out, etc. 

V. Members will be shown back to individual rooms, where tokens and 

an allocations Sheet will be used for "voting": 

1) Divide chips between Other Members in general and Options in 

general. Then count the chips in each stack and record the 

numbers on the Allocations Sheet. 

2) Repeat the above procedure, allocating to specific Other 

Members. 

3) Finally, again divide up the tokens, among specific Options, 

count the chips in each stack, and record the numbers. 

SPAN Allocations Sheet 

1st distribution of tokens: 

Other Members, in general 

Opt ions ,  in  genera l  

2nd distribution of tokens: 

Member 

Member 

Member 

3rd distribution of tokens: 

Option # 1 

Option # 2 

Option # 3 

Option # 4 

Option # 5 

Option # 6 
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SPAN/Normative-intervention Instructions 

SPAN is a method for group decision-makinq. Following a period 

of discussion concerning a given problem, SPAN enables individual group 

members to "vote" according to their respective judgments. The 

individual choices are then calculated outside of the group to form 

group decisions* 

SPAN allows each member to vote in two simultaneous ways: 

directly for certain options (solutions to a problem) and indirectly by 

transferring portions of one's votes to other members who one believes 

might be better qualified to make decisions on the problem. Thus, it 

combines aspects of a direct (choosing among issues, solutions, etc., 

directly) as well as an indirect (by way of representatives) method of 

decision-making. 

A person might feel that one or more other members are better 

qualified to influence decisions on a given problem. This could occur 

whenever one feels that someone else either has better knowledge of the 

issues, or that another member is more familiar with people in the group 

so that he or she would be a better judge of the potential contributions 

of other members. In this case one might prefer to initially cast a 

majority of one's vote through other members in general. 

On the other hand9 a person might feel that he or she personally 

has as much if not more knowledge about the problem as does anyone else 

in the group. Hence, one might prefer, initially to cast more points 

directly for solutions (options) in general. 

The method will be used in the following manner. During the 

groan discussion period each member will be given a turn to state his 
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position and any thoughts on the problem at hand. This will be followed 

bv a period durinn which members may respond to the problem again and 

consider previous comments. Then, each person will have 100 points 

(chins, tokens) to use for voting. 

First, each will divide his tokens into two parts, one part for 

the options in general and one part for other members in general. These 

two portions do not have to sum to 100. Any total up to 100 may be 

used. Then, starting over with the chins, each member will first divide 

these according to how he decides to "vote" through particular other 

members, and then again for specific options. Here too, all the tokens 

need not be used for each of the two distributions. 

Each participant has equal voting power. The total number of 

chins he uses on any step merely determines relative amounts of this 

power (or relative amounts of the part he has alloted for the other 

members, or the part he uses himself to evaluate environmental crises). 

These will be distributed to the various members and options. Nobody 

can increase or decrease his total power by increasing or decreasinq the 

totals of the chips he uses. 

EXAMPLE: A group has discussed a problem to which there are six 

different solutions. There are three members (A, B, C) and six options 

(solutions 1, 2, 3, 4, 5„ 6). Let us follow the possible SPAN voting by 

member A. First, he decides that, of his tokens, a stack which contains 

30 should go to other members in general, and a stack containing 19 

should go to the options in general. He does not feel as confident as 

he might concerning his own judgement of options on this problem. Then, 

starting over with the chips, he determines that 11 should go to member 
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B and 9 to member C, since he has a hard time deciding which of these 

two would make the better contribution to the group decision. Finally, 

on the last round with the tokens, he allocates the following to 

specific options: 5 to option 1, 7 to 2, 10 to 3, 15 to 4, 21 to 5, and 

30 to 6. Here he feels that option 6 is probably the best,, that option 

5 has possibilities, that option 1 is a poor one, and so on. Note that 

any number and combination of tokens may be used and that they don't 

have to add up to 100 for any given round of allocations. 

Member B allots points thusly: firs19 1 chip to members in 

general and 4 to options in general. He possibly feels that he has at 

least as good a grasp of the problem as does anyone else in the group. 

Then, regarding particular members, 10 points to member A and 0 points 

to member C. Finally, with the last allocation round, he allots to 

snecific options thusly: 5 to option 1, 0 to option 2, 11 to 3, 0 to 4, 

22 to 5, and 12 chins to option 6. 

Member C: First, C assigns 32 points to members in general and 

5 to options in general, feeling very doubtful about his own ability to 

make valid contributions to the problem at hand. Then, regarding 

specific other members., he assigns 35 chips to member A and 5 to member 

B, since he noticed that member A came up with some good ideas during 

the discussion, but that he himself didn't agree with B's ideas (or 

didn't feel that they were good ones). Finally, he allots to specific 

options as follows: 8 to option 1, 4 to 2, 15 to 3S 0 to 4, 18 to 5, 

and 10 chips to option 6. Note that while distributing chips, it is not 

necessary to count them. One may simply attend to the relative heights 

or amounts of the stacks that one is making. 
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After the session has been completed the group decisions will be 

calculated. The calculation wi11 distribute and combine the various 

points until, after numerous cycles, even the points which were 

originally alloted to members will end up distributed among possible 

options. The solution receiving the most eventual points in this way 

will constitute the group's first choice, and so on. 

Take some time at this point to be certain that you understand 

the above description and example, then go on to the next page. Any 

questions which you might have will be answered before the group 

discussion begins. 

Normative Intervention is a method which will also be used, in 

conjunction with SPAN. During the period of discussion, the use of 

Normative Intervention rules enables grouo members to avoid some of the 

pitfalls inherent in group decision-making. 

Normative Intervention allows each member to contribute as best 

he can to the group discussion. Further, it can facilitate group work 

by helping members to avoid drawn-out arguments over trivial points, 

"personality" clashes, and premature decisions. 

During the discussion period keep the following rules in mind. 

You may wish to refer to them from tine to time as the discussion 

progresses. 

Normative Intervention Rules 

1. Avoid arguing for your own choices. Present your position as 

clearly as possible. Consider seriously the reactions of the 

groun in any later presentations of the same point. 



2. Avoid "win-lose" stalemates in the discussion of rankings. Dis

card the notion that someone must win and someone must lose in 

the discussion. 

3. Avoid changing your mind only in order to prevent conflict and 

to reach agreement and harmony. Withstand pressures to yield 

which have no logically sound foundation. 

4. Avoid conflict-reducing techniques such as majority vote, 

bargaining, coin flipping, and the like. Treat differences of 

opinion as showing the need for the sharing of more, relevant 

information on someone's part. 

5. View differences of opinion as both natural and helpful. 

Generally, the more ideas expressed the greater the likelihood 

of conflict; but the richer the array of resources as well. 

6. View initial agreement as suspect. Explore the reasons behind 

rapid, apparent agreements. 

Take some time to make sure that you understand the above 

descriptions and instructions, then go on to the next page. Questions 

which you might have will be answered before the group discussion 

begins. 

SteD-by-step Instructions 

I. The group will first be shown to the conference room, where 

members should be seated around the center table. Members should then 

turn over the blank sheets of paper in front of each person. These 

designate members as A, B9 C, or D, for purposes of discussion procedure 

and SPAN voting. 
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II. Beginning with member A, each person should state his feelings 

and positions on the problem to be discussed. Approximately 15 minutes 

will be allowed for this period. You will be told when to go on to the 

next phase, which is outlined below. 

III. Durinq stage III, any and all members should feel free to 

restate positions, reply to contributions of others, and so on. About 

10 minutes will be set aside for this. Please consult the Normative 

Intervention rules while formulating your contributions to the 

discussion. 

IV. During and immediately after the discussion you may use the 

scratch paper in the center of the table to keep track of which members 

you feel are coming UD with the better contributions, ideas which are 

brought out, etc. 

V. Members will be shown back to individual rooms, v/here tokens and 

an Allocations Sheet will be used for "voting": 

1) Divide chips between Other Members in general and Options in 

general. Then count the chips in each stack and record the 

numbers on the Allocations Sheet. 

2) Repeat the above procedure, allocating to specific Other 

Members. 

3) Finally, again divide up the tokens, among snecifi c Options, 

count the chips in each stack, and record the numbers. 

SPAN/NI Allocations Sheet 

1st distribution of tokens: 

Other Members, in general 

Options, in general 



2nd distribution of tokens: 

3rd distribution of tokens: 

Member 

Member 

Member 

Option § 1 

Option # 2 

Option # 3 

Option # 4 

Option # 5 

Option # 6 
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Table 4. Form A Problem Items and Expert Ratings 

Items from Form A Comrey Scale Values Ranks 

1. Thorough inquiries into values and 1.26 6 
longterm goals for improving the en
vironment. 

2. Accurate forecasts of both uninten- 1.60 3 
tional and intentional results of 
social and technological advances. 

3. Safe, cheap, effective, and general- 1.48 4 
ly acceptable application of birth 
control. 

4. Rapid abatement of air, water, and 2.02 2 
solid waste pollution to prevent se
vere ecological imbalances. 

5. Widespread utilization of methods in 1.00 7 
ecological economics so that certain 
segments of the economy won't carry 
an unfair burden of the costs. 

6. Development of adequate and minimal- 2.20 1 
ly destructive sources of energy. 

7. Dramatic improvement of environmen- 1.30 5 
tal quality for the inner cities. 



Table 5. Environmental Crises Prediction Problem: Form B Items and Ex
pert Ratings 

Items from Form S Cornrey Scale Values Ranks 

1. More studies into the effects of in- 1.42 
creasing human use of the oceans for 
resources and habitats. 

2. Increased efforts toward attainment 3.52 
of static population growth within 
the next twenty years. 

3. Establishment and enforcement of 2.28 
pollution taxes to be levied against 
sources of air, water, and solid 
waste pollution. 

4. Preparing the more affluent segments 1.00 
of the society for the reduced stan
dard of living which may be neces
sary in order to avert ecological 
crises. 

5. Replacement of fossil-fuel burning 2.19 
power generators with clean nuclear 
or solar energy plants. 

6. Establishment of transportation fa
cilities in the cities to reduce both 
pollution and traffic congestion. 1.99 
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Table 6. Tableof Grtiup Means: % Ratings Across Student Groups 

I t e m s  
T r e a t -  G r p . #  
ment Sex 12 3 4 5 6 

NG 

NI 

SP 

SP / 
NI 

M 1 7 . 7  8  1 8 .  06 31 . 75 9 . 5 8  1 0 . 4 5  2 2 .  3 9  
2 1 2 . 7 5  2 4 .  00 2 2 .  25 2. 75 1 7. 50 2 0 .  7 5  
3 8 . 3 1  2 5 .  48 2 2 .  67 1 3. 59 9 . 4 1  2 0 . 5 3  
4 1 2 .  3 6  8. 91 3 0 .  21 6 . 3 7  2 3 . 6 5  1 8 . 5 1  

F 5 7. 72 1 8 .  34 1 3 .  47 1 8 . 4 6  2 3 . 6 9  1 8 .  3 4  
6 3 . 0 7  2 3 .  41 2 3 .  56 6 . 2 5  1 6 . 5 3  2 7 . 1 9  
7 1 4 . 0 4  2 6 .  36 1 4 .  87 1  . 5 3  1 7 . 2 6  2 5 . 9 4  
8 1 4 . 8 0  1 9 .  32 1 7 .  80 1 1 . 52 2 1  . 4 8  1 5 . 1 0  

M 1 1 9 . 5 0  2 6 .  25 3 5 .  50 0. 50 5 . 0 0  1 3 . 2 5  
2 6 . 6 1  2 7 .  14 1 9 .  79 1 3. 52 1 9 . 3 5  1  3 . 6 0  
3 1 0 . 8 8  3 7 .  61 1 3 .  87 2 . 6 0  1 5 . 8 9  1 9 . 1 6  
4 1 3 . 9 8  3 0 .  75 2 2 .  64 6. 52 8. 35 1 6 . 5 5  

F 5 1 1 . 5 5  3 9 .  79 1 2 .  59 0 . 9 6  7  . 8 5  2 7 . 2 6  
6 1 5 . 3 5  2 2 .  57 1 6 .  46 1 0 . 0 3  1 6 . 8 9  1  8 . 6 9  
7 1 0 . 5 5  2 4 .  65 2 4 .  36 3 . 5 1  1 8 . 0 9  1 8 . 8 3  
8 2 0 . 3 1  1 4 .  85 1 3 .  89 9 . 6 4  2 5 . 6 4  1 5 . 6 8  

M 1 1 3 . 6 7  2 4 .  81 1 4 .  54 0 . 9 5  2 5 . 0 3  2 0 . 9 9  
2 7 . 6 3  1 0 .  57 4 8 .  20 3 . 4 7  1 6 . 5 4  1  3 . 6 0  
3 9 . 1 8  3 8 .  66 16 . 46 2 . 9 4  1 5 .  3 6  1  7 . 4 2  
4 6 . 0 4  3 6 .  12 2 3 .  41 1 6 . 0 7  1 2 . 0 5  6 . 30 

F 5 1 0 . 9 2  2 3 .  84 1 4 .  51 1  . 4 1  1 7 . 9 8  31 . 34 
6 9 . 4 5  1 2 .  91 9. 78 4 . 1 1  3 1  . 9 7  31 . 78 
7 1 7 . 3 5  1 9 .  20 1 6 .  54 9 . 1 3  1 4 . 5 2  2 3 . 2 7  
8 1 5 . 4 4  9. 87 2 9 .  10 6 . 0 6  1 6 . 6 1  2 2 . 9 3  

M 1 1 2 . 8 8  31 . 01 8. 56 0 . 4 0  2 8 . 4 8  1 8 . 6 7  
2 5 . 8 4  6. 11 7. 28 5. 35 3 0 . 1 9  4 5 . 2 9  
3 4 . 8 0  1 4 .  06 2 6 .  90 6 . 0 4  9 . 4 6  3 8 . 7 3  
4 1 8 . 0 0  1 0 .  14 31 . 35 1  . 5 4  1 8 . 2 6  2 0 . 7 0  

F 5 4 . 8 0  8. 54 3 4 .  87 5 . 5 6  1 7 . 6 7  2 8 . 5 6  
6 1 . 6 1  21 . 64 2 4 .  23 3 . 6 1  2 9  . 6 9  1 9 . 2 1  
7 1 1  . 2 0  1 0 .  24 2 3 .  36 1 . 1 9  1 6 . 7 1  3 7 .  3 0  
8 2 0 . 8 1  2 3 .  15 1 4 .  19 0 . 0 0  2 0  . 9 4  2 0 . 9 1  
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Table 7. Extent of Ranked Ratings Agreement: Expert Versus Combined 
Four Student Conditions Rankings. Expert Versus SP, NI, and 
NG Combined Student Groups Rankings. 

Ranks 

Items Experts SP, NI, SP/NI, NG d2 Sum d2 

Population 1 2 1 

Pollution Taxes 2 3 1 

Energy 3 4 1 

Urban Transport. 4 1 9 

Oceans 5 5 0 

Living Standards 6 6 0 

12 

Rho=.657 (p> .10) 

Experts SP, NI, NG 

Population 1 1 0 

Pollution Taxes 2 2 0 

Energy 3 4 1 

Urban Transport. 4 3 1 

Oceans 5 5 0 

Living Standards 6 6 0 

2 

Rho=.943 (p< .01) 



R E F E R E N C E S  

Bales, R. Interaction process analysis. Cambridge: Addison Press, 
1950. 

Bouchard, T. J. Training, motivation, and personality as determinants 
of the effectiveness of brainstorming groups and individuals. 
Journal of Applied Psychology, 1972, 56 (4), 324-331 .(a) 

Bouchard, T. J. A comparison of two group orainstorming procedures. 
Journal of Applied Psychology, 1972, 56 (5), 418-421.(b) 

Burroughs, W. A., and Jaffees C. L. Verbal participation and leader
ship voting behavior in a leaderless group discussion. Psycho
logical Record, 1969, 19, 605-610. 

Collins, B. E., and Guetzkow, H. A social psychology of group proces
ses for decision-inaking6 New York: Wiley, 1964. 

Comrey, A. L. A proposed method for absolute ratio scaling. Psychome-
trika, 1950, 15, 317-325. 

Dixon, W. J., and Massey, F. J. Introduction to statistical analysis. 
(3rd ed.) tJew York: McGraw-Hill, 1969. 

Gum, R., Judge, R„, Kimball, D., and Wilson, W. Quantifying aesthetic 
opportunity, dYipub. Manuscript-, Hydrology Dept., U. of Az, 1972. 

Hall, J. Decisions, decisions, decisions. Psychology Today, 1971, 5 
(6), 51-54, 86, 88. 

H a l l ,  J . ,  a n d  W a t s o n ,  W .  H .  T h e  e f f e c t s  o f  n o r m a t i v e  i n t e r v e n t i o n  o n  
group decision-making performance. Human Relations, 1970, 23, 
299-317. 

Harshbarger, T. R. Introductory statistics: A decision map. New York: 
Macmillan, 1971. 

K e l l e y ,  H .  H . ,  a n d  T h i b a u t ,  J .  W .  G r o u p  p r o b l e m  s o l v i n g .  I n  L i n d z e y ,  
G., and Aronson, E. (Eds.), The handoook of social psychology, 
Vol. 4 (2nd ed.) Reading: Addison-Wesley, 1969. 

Kendall, M. G. Rank correlation methods. London: Griffin, 1948. 

MacKinnon, W. J. Elements of tiie SPAN technique for making group deci
sions. Journal of Social Psychology, 1966, 70, 149-164. 

68 



69 

MacKinnon, W. J., and Cockrum, D. L. SPAN II: A modification of the SPAN 
program for synthesizing group decisions. Behavioral Science, 
19 7 3, 18 (1 ), 73- 79. 

MacKinnon, W. J., and MacKinnon, Mary The decisional design and cyclic 
computation of SPAN. Behavioral Science, 1969 3 14 9 244-247. 

Marquart, Dorothy Group problem solving. Journal of Social Psychology, 
1955, 41 s 103-113. 

Meadows, Donella, Meadows, D. L., Randers, J., and Behrens9 W. W. The 
limits to growth, New York: Universe, 1972. 

Metfessel, M. A proposal for quanti tati ve reporting of comparative judg
ments. Journal of Psychology, 1947, 24, 229-235,, 

M i l l s ,  T .  M .  P o w e r  r e l a t i o n s  i n  t h r e e - p e r s o n  g r o u p s .  American Sociolo
gical Review, 1953, 18, 351-357. 

Petrinovich, L. F., and Hardyck, C. D. Error rates for multiple compa
rison methods: Some evidence concerning the frequency of errone
ous conclusions. Psychological Bulletin, 1 969 , 71 (1), 43-54. 

Shepherd, C. R. Small groups: Some sociological perspectives. San Fran
cisco: Chandler, 1964. 

W i l l i s ,  J .  E . ,  H i t c h c o c k ,  J .  D . ,  a n d  M a c K i n n o n ,  W .  J .  S P A N  d e c i s i o n  m a 
king in established groups. Journal of Social Psychology, 1969, 
78, 185-203. 

Winer, B. J. Statistical principles in experimental desiqn. New York: 
McGraw-Hill, 1962. 

Zagona, S. V., Willis, J. E. , and MacKinnon, W. 0. Group effectiveness 
in creative problem-solving tasks: An examination of relevent va
riables. Journal of Psychology, 1966, 62, 111-137. 


