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Abstract


Is there any evidence that the field of group processes has any of the supposed feature of science of being self-correcting? An examination of four past research programs: communication networks, group polarization, status inconsistency, and role differentiation, shows that such does happen but is not automatic. These examples had initial conclusions that were not so much wrong as incomplete, representing only one type of relationship among variables. Possible lessons for current research from this historical review are suggested.

	

	


Introduction: the growth of theory and the assumption that science is self-correcting.

A persistent feature of the sociological study of group processes is an explicit attention to the underlying philosophical questions of development of theory, relationships between theory and evidence, statement of scope conditions, and continuity of theory and methodology. This in combination with the frequent use of experimental designs, which often requires explanation and justification to a sociological audience, has made philosophy of science type questions a not uncommon part of the development of both theory and method in this area. 

In keeping with this ‘tradition’ I explore several examples from the history of the study of group processes. My focus is on the question of whether science and the scientific method are self-correcting. That is, are initial errors found and corrected by further examination of evidence? Although long considered a fundamental property of scientific method, by such philosophers as Popper, (1959) this assumption has come under attack from followers of Kuhn (1970) who propose that scientists often cling to erroneous ideas long after negative evidence has accumulated. I will examine several examples of persistence but eventual correction of erroneous conclusions in group process research programs. Although self-correction is not inevitable, nor is it easy, it does occur. The examples come from research programs that are not ‘current’; in fact it is their flourishing some decades ago that allows us to see both where researchers initially went wrong and how corrections were made. Examination of some of these historical examples may help assess the status of more current research programs, and possibly to promote earlier and more systematic self-correction. 

Part One: Method Leads Us Astray. 


Case one: efficiency of communication networks. 

My first example is from the experimental study of communication networks, a program of research conducted during the 1950’s and 60’s, originating at MIT and beginning with work of Bavelas (1950) and Leavitt (1951). A good summary of the research and issues in this program is by Shaw (1964). A typical experiment places 3 – 5 subjects in separate cubicles, between which slots may be opened to allow one subject to pass a message to another. By closing some slots and opening others, different patterns of communication can be experimentally established. (See fig 1). 

The major focus of interest is in the contrast between centralized and decentralized communication nets. The ‘wheel’ is the most centralized; every message must go through one central person, and peripheral group members cannot act on their own. The wheel, rearranged, is the same as atypical organization chart with one boss and several subordinates. The most decentralized is the ‘circle’, in which each member can communicate with two neighbors and in order for a message to reach all members it must pass through at least four others. 


The dependent variables in this series of experiments were the efficiency of group problem solving (speed and number of errors) and satisfaction of group members in the different networks and positions within networks. In the earliest studies, researchers used a simple coordination task; each subject had a card with several symbols on it, only one of which appeared on all cards. The subjects’ task was to figure out which symbol they all had and communicate this solution to all group members. This task seems ideal for rigorous experimental work; it is easy to measure when the task is finished and to count how many messages were required, how long it took, and how many errors were made. It was easy to explain to subjects and required no special expertise to solve. For the desirable measurement qualities of validity and reliability, it worked well. 


Results: more centralized networks worked faster. Satisfaction? Highest overall in decentralized networks, but individuals in the central position of the wheel were the most satisfied. So, the initial conclusion was that social psychologists had shown that a centralized form of organization is best for a task group’s performance but won’t make most of the members happy. 


This conclusion turned out to be wrong, however. A next series of experiments using the same communication nets but a different type of task found the opposite effect on task performance. For a complex task (e.g., solving arithmetic problems with several steps, making anagrams) the decentralized networks were more efficient. (note that although speed to solution remains easy to measure, the quality of a solutions, number of errors, etc is not so clear with a complex task; some of the methodological virtues of the simple task have been lost). Satisfaction remained the same as with the centralized networks; highest as a group for the circle, highest as individuals for the central member of a wheel. 


Why? Explanation of the reversal of effect with a changed task forced the researchers to consider the underlying mechanisms of interaction in a task-oriented group. What they finally proposed, and subsequently found evidence for, is the effect of saturation. Saturation means that a single individual has more information coming in than he or she can process all at once (the in-box is overflowing), or that the processing of the information requires extra time and thought. When this happens, as is the case with complex tasks in a centralized network like the wheel, the central member is overloaded, slow, and prone to errors while the peripheral members must sit around doing nothing while waiting for ‘the boss’ to respond. In a decentralized network, in contrast, each member can work on processing part of the task at the same time, with a result of less total time and fewer errors. Also, since satisfaction is higher for the average member of the decentralized network, each member may be motivated to work harder on the portion of the task at hand, improving both speed and accuracy. 

There are several lessons in this story. First, the well-designed and easily replicated experiment may inadvertently incorporate features of a variable that have theoretical meaning and interact with other features of the experiment to produce, not spurious, but incomplete, conclusions. Second, variations in results that seem to flip or reverse an initial conclusion can force deeper and more general theorizing; they are useful, not disappointing. Third, there is a dilemma in interpretation of experimental results. Although it is true that an experiment using random assignment to conditions (in this case, random assignment of task groups to communication net structure) can provide evidence for causality. It is, indeed, the wheel structure that causes faster task solution for the groups working on a simple task. However, it would be a mistake to announce that this is true for task groups in general, because it’s not. Furthermore, it may not be clear in the initial experiments what conditions are being excluded. The careful statement of scope conditions specifying where the theory applies and where it doesn’t may require more theory than is available (in this example,  the introduction of the theoretical concept of saturation came as a result of puzzling over contradictory results rather than as an initial recognition of scope conditions). 

In this case, I am not blaming the communication network researchers for premature announcing of a general result (that more centralized groups are faster). After all, the set of experiments using complex tasks followed the initial ones using simple tasks by only a few years, and the whole program could be summarized by Shaw (1964) less than 15 years after the first Bavelas and Leavitt publications. However, there remains a kind of ‘folk knowledge’ in social science based on the initial but not the later studies. An interesting example I came across recently is Gamble (1999). In the course of an otherwise interesting and well-informed application of network theory to a speculation about the possible social structures and migratory patterns of Paleolithic residents of Europe, this author notes (p. 44) that “Leavitt’s work … studied how the different structure affected communication and hence problem solving. The circle was the slowest, made the most mistakes and needed the most messages”. 

It is my impression that partial misinformation of this sort is largely perpetuated by textbooks, in which complicated research results are boiled down to simple statements and references are re-cycled from other secondary sources. Lest one of the many sociological skeptics of experiments assert here that this initial shortsighted approach to understanding group tasks is a fault of the ‘artificial nature of experiments’ I want to point out that Fiedler (1967) did a similar thing in the early stages of his research program on leadership while studying ‘real’ groups. He was investigating whether a task-oriented or a socially-oriented style of leadership produced more group success and had initially concluded that the task-oriented style was best because he had looked at real groups such as sports teams, in which success was easy to measure. Later examination of groups with more complex and messier tasks or more complex relationships between group members and leaders showed the more socially oriented leader to have an advantage under some conditions. An interesting feature of Fiedler’s ultimate theory is that he does not think that the messier, the more suitable an egalitarian, socially-oriented structure; sufficiently messy and there is no reason to reason, just bark some orders. 

In the meantime, the relationship between centralized structure and inequality is sufficiently established to make setting up a centralized network a useful technique when an experiment requires inequality of contribution and/or outcome. It is used, for example, by Zelditch and Walker in their development of a research program on legitimation of authority (Zelditch, 2001). Their original research question was, why (or under what conditions) will people continue to work under an authority that seems to them unfair. Arbitrarily assigning subjects who know they are similar to places in a network that will produce inequality sets up a situation in which this question can be explored. 

Another example: the risky shift. 

The risky shift was big news for a while. It was identified in small group decision making situations, in which a set of subject were given a vignette questionnaire describing a person faced with a choice (e.g, Mr. A, an engineer, a choice between a secure but low-paying job and an insecure but possibly higher paying job, with a set of options ranging from “the chances are 1 in 10 that the new job’s company will prove financially sound” to “the chances are 9 in 10 that” etc). First, subjects are asked to assess what Mr. A will likely do by themselves, and then again after a discussion with other subjects like themselves. Lo and behold:  after a group discussion, subjects were more likely to endorse a riskier choice. So, “groups make riskier decisions than individuals”. Hence, the ‘risky shift’. Well, eventually, it turned out some people changed their choices toward a more conservative pole after a group discussion. So, groups make riskier decisions than individuals, except when they don’t? It would be nice if we could tell everyone that ‘groups make riskier choices than individuals” but of course this is not true. (See Michener and Wasserman, 1995). 

In comparison with the communication nets studies, this had also the characteristic that the original dependent variable was poorly conceptualized. Why? Lack of measurement and theory, although we must not dismiss the desire to tell the inquiring minds what they want to know. Yes, centralized structures are more efficient, yes groups make more risky decisions. And, yes it is much more difficult to say these effects depend on other conditions and that one has to think about them. 

Part Two: Theory leads us astray

In this section, I take up results from two research program that seem to have dived into error because of excess devotion to theory rather than to method. Although these are both programs that have been extended and modified so that they are no longer purveyors of error, there are still echoes in the secondary literature. 

Status Inconsistency. 


First, a program that I myself fell for in my youth, because it seemed so theoretically beautiful. This is what was called in its heyday ‘status inconsistency’, ‘status incongruence’ or ‘status crystallization’. This derived from the early work on status by such pioneers as Everett Hughes who pointed out that when people have high status on one dimension (e.g., race) and low on another (e.g., occupation) there may be a problem interacting with others who have consistent status on all dimensions So, for example, a black physician (low on race, high on education) may have a problem interacting with a white patient with a low level of education (high on race, low on education). This set of social dilemmas was translated into the theory based on cognitive consistency (especially, Heider, 1958). Following Heider’s consistency model, it was assumed that individual high status on one dimension and low on another (female physicists, or male manual workers) would interpret their rewards from others in terms of the highest status possible. That is, each would claim the rewards due their highest status and ignore the ones due their lower. Thus, female physicists would claim the rewards and status due physicists, while male manual laborers would claim the rewards due males, each ignoring their other statuses. 

The incongruity between each partner’s expectations of how interaction is to be conducted was hypothesized to have two negative consequences for interaction. One, it presents a problem of role conflict; each party expects something different and both make mistakes, misinterpret what the other is doing, and have difficulty coordinating. Second, each feels under-rewarded, since each is expecting to be treated with the respect and deference due his/her highest status rather than lowest. Uncertainty of role expectations and resentment of under-reward were thought to create conditions of psychological stress, interpersonal conflict, and social unrest in times of rapid social change (see for example, Lenski, 1954, 1956). 


This was in line with what at the time was understood as cognitive consistency. However, it turned out that this was not how individuals actually assess their rewards and status; most people average their statuses and ranks. Thus, they feel deprived relative to others who are high on all dimensions but do not feel unjustly deprived. The notion of status incongruence has drifted out of social psychology (it no longer explaining much that average status does not explain) but has remained a topic of importance in stratification, where the effect of unequal rank on different status dimensions is not important to theory but the average deprivation relative to other is. (That is, in social psychology we look for the effects on interaction with other individuals, while in stratification we are not necessarily concerned with how individuals interact with others). Unfortunately, some of this logic lingers in research on distributive justice, in which it is assumed that individuals seek reward consistent with a highest or lowest contribution rather than taking all information into account. 

The research program in status generalization e.g.,  Berger et al (1977) has developed a mathematical and theoretical model that describes how individuals may take into account all of the information they have about heir own and others statuses in assessing who has higher total status or may have higher total ability at a joint task. Unfortunately, this procedure is highly mathematical and hard to explain, so that it is difficult to show how it is better than the simplistic cognitive consistency models. In simplified terms, it appears that what people do when faced with several possibly conflicting items of information about own status relative to another is to combine all the positive items (higher status on race, education, gender) into one set of information in which each additional item carries less weight than the previous items. Thus, if a person knows that the other person has higher status on race and gender, learning that the other person has more education adds to his or her perceived superiority but adds a little less than the previous information. Then, all the items of negative information (lower status on age, less training in the specific task at hand) are added together once again each additional item adding slightly less than previous items. Finally, the two sets of information are added together, with relative status the result of the difference between the ‘he’s better than I am’ and the ‘he’s worse than I am’. Both parties to the interaction develop similar expectations based on status. Status consistency thus seems to drive people to interact more as equals rather than presenting role conflicts.

 
Four: role differentiation. 

My final example is the theory of role differentiation, which in its day meant the proposal that every task-oriented group had to have both a task leader and a social-emotional leader, and that these could not normally be the same person. This hypothesis came out of the Bales small group research of the 1950’s. Bales (1950, 1958) and his colleagues observed small leaderless task-oriented groups in a laboratory setting, using the IPA method which involved counting and classifying every act produced by every group member during the course of a discussion. They also gave a questionnaire after the group discussion, asking group members which had been the leader, who had contributed the most, and which group member they liked best. In most of the groups, the person who talked the most, as measured by counting the number of speech acts, was also seen by other members as the leader. However, in some group this person was not named as best liked. The Bales researchers, and especially Slater (1955), interpreted this as the result of a struggle for status and influence within the group, by virtue of which the members came to resent the domination of the most talkative while still needing and appreciating his contributions to the task. A different member, less dominating but specializing in socio-emotional rather than task acts, became best liked. Furthermore, the theory went, this pattern is necessary for all task-oriented groups because (it was assumed) one individual is unlikely to be able to manage both task and socio-emotional leadership. 

The dual-leadership role differentiation hypothesis (perhaps more accurately termed a conclusion) seemed plausible because of its elegant fit with the prevailing theory of the time, psychoanalytic theory. It is sometimes difficult at this remove to realize how ubiquitous the underlying assumptions of psychoanalytic theory were in all branches of social science. It was, indeed, a general theory embraced by most researchers from those investigating public opinion to those examining Navajo family patterns. As applied to interpersonal behavior in small task-oriented groups, the idea was that task and social behaviors were inherently contradictory; to make progress on a task, individuals must sublimate their emotions, accept influence from others and adopt a future-oriented stance. This leads to emotional problems, resentments, and failures of motivation which in turn must be resolved by expression of feelings and spread of positive, egalitarian behavior. While doing this the group is not making progress toward a goal. This assumption was incorporated into the IPA method of observation; the observer was required to decide for each act observed whether it is task or social. No act could be classified as both. Since acts were inherently one or the other, it made sense that individual roles must be either task or social and that the person helping the group achieve a goal must generate sufficient negative feeling that another person is needed to soothe the troubled waters of group emotions. 

Once again, as with several of the examples discussed above, it has turned out that this pattern of differentiated task-social leadership appears in some but not all groups and that the conditions under which it appears can be understood. It is not a universal of small task-oriented groups. The underlying causal processes are related to development of legitimacy of leadership. In groups in which there is no legitimate ways to determine who ought to act as leader and be influential, a member who acts in this way does generate resentment. However, in groups in which there is a legitimate leadership structure (which may be based on previous assignment of roles, or on demonstrated competence at the task) it is not difficult for one leader to play both task and social roles and the role differentiation pattern does not occur. An important series of studies by Burke (1967, 1974) settled this question some time ago. However, the idea that task and social role differentiation is, if not exactly universal, still a very common pattern persists in textbooks (e.g., Forsyth, 1983, pp. 111-115).

Several features of the Bales et al studies contributed to the short-sighted claim of a universal for what is actually a conditional pattern. One was the prevalence of a theory that posited a basic conflict between task and social behavior. Another of course was the IPA method, which, based as it was on the psychoanalytic assumption of incompatibility between task and social acts, did not permit observers to classify any act as both. Another was the choice of task and setting for the initial groups. In order to present groups with a setting that required a full range of problem-solving activities from definition of the problem through assessment of various alternatives to agreement on one group solution, the researchers used a task with no clear correct answer and a lot of information to be processed (usually a human relations type of problem, with several pages of text to be read and the group required to make a recommendation to a problem with much ambiguity). They also required to groups to reach consensus, and did not appoint any one as leader. The task also was, deliberately, one in which no person from the subject population could be supposed to have special expertise.  This was exactly the set of features that are most associated with lack of legitimacy of power and prestige differentiation. 


As research on group processes has expanded, it has shown evidence that groups do indeed have both instrumental (task) and social-emotional (expressive) dimensions. However, there is no evidence that these are mutually exclusive or contradictory. A group, a group member, or a single act by a group member may be high on both, high on one or the other, or low on both. 


Conclusions. 

My set of four examples shows that there are cases within group process research in which initial incorrect conclusions were ultimately corrected by subsequent research. The corrections were associated with advances in theory, by paying close attention to what may be the causal mechanisms/processes that create different outcomes for different combination of conditions. This seems hopeful. However, both theory and method were implicated in the original incomplete or incorrect conclusions, in several cases the dutiful choice of experimental task or setting to maximize desirable properties such as validity, reliability, or precision of measurement, in other cases devotion to a generally accepted and elegant theory which distracted attention from alternative explanations. This seems less hopeful, as it points out that science in group processes is not automatically self-correcting and that careful replication of experimental results may not locate errors.  

What are the lessons for current research? It is easier to look back and see where past researchers went wrong, and where others saw and investigated an alternative than to see where current research may be overlooking some incompleteness or error. It does appear that one lesson is that the conditions of even a well-designed experiment may be inadvertently creating a limited set of conditions within which a process works itself out in only one way. Especially, a good theory of the dimensions of group tasks would help suggest alternatives. The difference between simple, primarily coordination tasks and more complex information-processing tasks does not exhaust the dimensions of tasks; other features such as amount of conflict of goals, difficulty of coordination, behavior vs. cognitions, existence of a correct solution vs. matter of opinions, may also be relevant to the relationship between group structure and outcome. This presents experimenters with a dilemma; on the one hand we want to be consistent in use of procedure and measurement of variables, in order to proceed in an orderly manner through a developing research program. On the other hand, standard experimental procedures may eliminate important theoretical conditions. In addition to the nature of the task, such common features of standardized experimental settings as use of subjects who are unacquainted, limited communication, limited time in the setting, lack of choice within the setting, and deception that means the subjects are attending to some feature of the setting other than what the experimenter is studying may distort the kind of general conclusions that can be drawn.

One more conclusion suggests itself; researchers might make a point of deliberately trying to develop an experimental setting that reverses a previously well-replicated result (as in providing complex rather than simple tasks in the communication net studies). Thinking back on the possible causes of reversal of a result may prompt deeper and more general theorized and also innovative research methods. So, what might prompt researchers, always short of funds, time, and subjects, deliberately to try to develop an experiment whose only purpose is to reverse some well-established and replicated research result?  For some research programs, this comes naturally as a consequence of an applied branch of the program. Having first become interested in a topic because it sheds light on some practical question or social problem, it is a logical extension to inquire how to reverse the effect (especially if it relates to some undesirable social phenomenon) or to apply it to other conditions than the highly restricted manipulations of the original study. 


The researchers in the expectation states and status generalization area, who pay attention to the properties of research programs in general (e.g., Berger and Zelditch, 1997; Wagner and Berger, 1986) in fact have explicitly mentioned the importance of having an applied branch to a theoretical research program, building on the pioneering work of the mathematician and philosopher of science Lakatos (Lakatos and Musgrave, 1970. 
For examples in the status generalization program, see the chapters in Part 1 of Webster and Foschi, 1988). Here we see one way in which it is helpful to have an applied branch; wanting for practical or moral reasons to know how to reverse or mitigate an undesirable phenomenon leads directly to the construction of theory and empirical research that seeks to understand the underlying causal processes better. As a contrast, we can in part attribute the easy acceptance of the instrumental/expressive role differentiation notion to the fact that no one saw anything wrong with it; it fit well with prevailing views of human nature and society. Especially it fit with prevailing notions of gender roles (men are providers, women are nurturers) and the idea that the family, as a small group, needed to have one of each was so obvious as not to require further thought. 

As a final conclusion, we can be warned about the perpetuation of false or incomplete conclusions about what is ‘universal’ in group processes through textbook simplification or citing of others’ references without reading the references. Since many of the corrections are more complex than the original nice one-sentence prescription for how to run a group, this requires the patience to recognize that group processes are complex but also to affirm that after a number of decades of research there are things we do know. In reporting results of experiments, we need to make sure that to recognize that an individual experiment occurs in a sequence of empirical research, and seldom by itself gives an unambiguous answer to an interesting question. Also, we should recognize that the point to experiments is to demonstrate how effects are under the control of experimentally manipulated variables, and not demonstrations of universal properties of human beings or human groups. It might also be urged that writers of introductory textbooks read current as well as classic research before reporting on it.   

Finally, in answer to the question posed at the beginning: yes, there are examples of research programs in which group process research has proved to be self-correcting. This process is not automatic, however; it requires substantial investment in time, effort, and thought and may take a long time. 
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