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Section I.

Introduction to the Taxonomy

Purposes of the Taxonomy
     The student-centered pedagogical practices of cooperative learning, collaborative learning, and team learning can be united and defined inclusively as two or more learners working interdependently toward a common goal, on a common task, culminating with a consensual decision or creation of a common product. While this definition captures the recurrent conceptual theme across these group-learning practices, there is much procedural variation on the theme in terms of how these pedagogies are actually put into practice. The purpose of this monograph is to provide a description and rationale for a taxonomy designed to delineate and categorize these procedural variations. The taxonomy itself is included as a separate unit (Section II of this monograph), with the intention that it may serve as a stand-alone “user’s manual” or “procedural index file” containing specific, step-by-step practices that can be accessed conveniently and implemented expeditiously. 

    The practices cited in the proposed taxonomy are referred to as structures—a term devised by Spencer Kagan, a veteran cooperative-learning researcher, practitioner, and consultant. The term stems from his observation that teachers find numerous ways to repeatedly use these structured procedures in different curricular areas throughout the academic year—unlike instructional “activities” that are often content-specific and get “used up” after one or two applications (Kagan, 1992). Millis and Cottell (1998) define these “structures” as “essentially content-free procedures that can be used in a number of settings for a variety of purposes” (p. 40).

     The specific structures included in the proposed taxonomy were selected on the basis of their perceived relevance and amenability to implementation in college settings. Three key references served as sources for the majority of  structures cited: (a) Kagan (1992, 1998), (b) Millis & Cottell (1998), and Cooper (ed.)(1991-2000), Cooperative Learning and College Teaching (newsletter).

     Each structure described in the taxonomy was deliberately divorced from any specialized content to which it may have been originally tied. This “evisceration” was done deliberately to abstract and expose the structure’s skeleton of essential procedural steps, making them more clearly identifiable and potentially transportable for use in different contexts or settings.

Organization of the Taxonomy

     The proposed taxonomy embraces approximately 90 structures that are organized into seven broad categories and 12 subcategories, as outlined below.

1. PAIRING STRUCTURES: DYADIC (TWO-MEMBER) TEAMS

    1.1 Lecture-Processing Structures

    1.2 Discussion Structures

    1.3 Reading and Writing Structures

    1.4 Peer Tutoring Structures 

2. SMALL-GROUP STRUCTURES: 3-4 MEMBER TEAMS

    2.1 Brainstorming Structures 

    2.2 Within-Team Pairing Structures

    2.3 Writing Structures

    2.4 Information-Processing & Studying Structures

3. STRUCTURES EXPLICITLY DESIGNED TO PROMOTE POSITIVE 

    INTERDEPENDENCE
    3.1 Team-Building (Icebreaker) Structures

    3.2 Listening Structures

    3.3 Resource-Sharing & Information-Integration Structures

    3.4 Studying & Test-Taking Structures

4. STRUCTURES EXPLICITLY DESIGNED TO PROMOTE INDIVIDUAL 

    ACCOUNTABILITY

5. STRUCTURES DESIGNED TO FACILITATE TEAM FORMATION
6. STRUCTURES DESIGNED FOR TEAM RESEARCH & TEAM PROJECTS TO BE
    COMPLETED OUTSIDE THE CLASSROOM
7. STRUCTURES DESIGNED TO PROMOTE BETWEEN-TEAM INTERACTION AND

    WHOLE-CLASS SYNERGY 

    Each category in the taxonomy is introduced with a short rationale highlighting its educational significance. For certain categories, relevant single-step or single-action strategies are provided prior to the listing of structures—which tend to be more formal, multiple-step procedures.

    The categories comprising the taxonomy are not mutually exclusive, so a structure listed in one category may contain elements that might also qualify it for inclusion in another category. Final decisions about the categorical placement of structures were based on what the author perceived to be the structure’s most salient procedural pattern or purpose. It is acknowledged that the proposed taxonomy represents only one of many possible classificatory schemes; it is not offered as a definitive system, but merely as a working model or heuristic designed to facilitate the conceptual organization and practical implementation of collaborative learning.  

Names for Structures Comprising the Taxonomy

     The names used to describe specific structures are ones that were coined by their originators. It should be noted that a substantial number of the structures were initially developed for use in pre-college settings, so the names ascribed to some of the structures reflect their elementary school origins. Millis and Cottell (1998) point out that college faculty may tend to reject certain structures because of their less-than-scholarly sounding labels. This is a legitimate caveat and suggests that faculty development specialists, or other professionals who may be interested in persuading faculty colleagues to adopt collaborative learning practices, might consider translating the names of some structures into language that may be more palatable to the professoriate. 

     Whatever verbal labels are chosen to identify these structures, it is most important that the terminology be used with precision and consistency, so that it becomes a regular part of our educational vocabulary and a source of clear discourse about the practice of collaborative learning. Advancement of discipline-based knowledge (academic content) would not have taken place without the development of precise terminology that clearly defines and delineates the discipline’s subject matter and facilitates reasoned discourse among scholars in the field. Just as knowledge and understanding of disciplinary content (subject matter) have been advanced through careful definition and classification, so too can advancements be made with respect to our knowledge and understanding of the learning process, and the collaborative-learning process in particular. If collaborative learning procedures are consistently labeled, carefully defined, and comprehensively organized, both practitioners and researchers will be able to communicate in a manner that is more precise, more parsimonious, and more likely to lead to higher levels of thinking about the theory and practice of collaborative learning. 

     It has also been the author’s experience that use of clear and consistent terminology to describe specific structures carries with it a very practical, logistical advantage: Students quickly learn the terminology for different structures and the procedural steps required to enact them. Thus, considerably less class time needs to be spent on re-instructing or re-modeling the steps of different structures if they have been clearly labeled and described when they are first introduced. Student learning of structures seems particularly rapid when a meaningful relationship exists between the structure’s name and the procedural steps it involves. For instance, students often need only one experience with the following meaningfully-named structures and they are able to recall what to do next time the structure is introduced: (a) “Pairs Compare”—students pair-up with a partner and share their ideas; (b) “Think-Pair-Square”—students think individually, pair with a partner to discuss their thoughts, then join another pair to form a “square” (team of four); (c) “Jigsaw”—teammates work separately on one subtopic or component piece of a larger task, then unite to integrate their separate pieces and complete the whole “puzzle.”

     Students’ “one-trial learning” of such structures suggests that the verbal label ascribed to a practical structure should be intentionally designed to trigger a meaningful association between the structure’s name and its procedural steps. This would enable the label to function not only as convenient “verbal shorthand” for efficient communication about the structure, but also as a memory-retrieval cue for triggering recall of the procedural steps embraced by the structure.

Why Are So Many Structures Included in the Taxonomy?

     The sizable number of structures included in the taxonomy is not intended to overwhelm the reader with a dizzying and paralyzing array of procedural decisions. Instead, the large number is intended to provide practitioners with multiple choices and a large degree of freedom to “pick and choose” those procedural options that most closely match their content specialization, learning objectives, and educational philosophy. It was the author’s working assumption that the larger the total number of specific, practical procedures identified and classified, the greater the probability that individual readers would make at least one “hit”—i.e., find at least one strategy that might be immediately adopted or eventually adapted for use in their particular professional arena.

     A second motive for loading the taxonomy with a large supply of strategies was to benefit those college instructors who are already committed to using collaborative or collaborative learning regularly and repeatedly throughout the academic term. If these instructors were equipped with a fully stocked arsenal of potential procedural weapons to from which to choose, they would be able to provide their students’ with multiple opportunities for team learning that would be less repetitive and more likely to be experienced in a rich variety of formats. Just as lectures can be overused to the point of becoming a redundant and numbing experience for students, so too can repeated exposure to group work—especially if there is little variation in the nature or form of small-group work throughout the academic term. For instructors who make frequent use of collaborative and cooperative learning in the college classroom, the breadth of structures contained in the taxonomy is intended to provide a rich reservoir of procedures from which they may draw to diversify the collaborative learning experiences of their students.
Why Should Structures Be Taken Seriously?

    There are three major answers to this question which, taken together, provide a solid research-based rationale for use of cooperative and collaborative learning in higher education.

1. Cooperative-Learning structures actively involve students in the learning process.

        Structures implement what may be the most potent and oft-cited principle of effective learning—active involvement or engagement in the learning process (Astin, 1993; Mc Keachie, Pintrich, Lin, & Smith, 1986; Pascarella & Terenzini, 1991).  Moreover, structures ensure the active involvement of all students simultaneously. More traditional teacher-centered instructional methods for involving students, such as instructor-posed questions and instructor-led discussions, tend to involve students sequentially (one student at a time). Research indicates that these practices typically solicit the involvement of only a small percentage of students in class—those who are willing to compete for and answer the questions posed; thus, a small minority of students tends to do the vast majority of talking (Karp & Yoels, 1976). Furthermore, the small percentage of students who do speak up are often those who are the most confident, outgoing, and verbally assertive (Boyer, 1987). 
     In contrast, structures ensure active learning among all students, including the large number of reserved or reticent students who have a fear speaking in large groups (Bowers, 1986), and underrepresented students who are less likely to be verbally active in the traditional college classroom (Astin, Bisconti, & Franckel, 1971; Levitz, 1992). As Kagan (1998) argues, there are two simple but powerful principles that must be considered when assessing the effectiveness of any instructional practice designed to promote active student involvement in the learning process: (a) “The Simultaneity Principle: What percentage of our students are overtly active at any one moment?” and (b) “The Equality Principle: How equal is the participation among students?” (p. 9).   

    The structures cited in the taxonomy effectively implement both of these principles. In addition, since each student in class is equally and simultaneously involved in the learning process, the structures send a strong message to all students that they are expected to assume personal responsibility for their own learning. Structures emphasize and encourage: (a) student-centered learning independent of the instructor, (b) positive interdependence among group members, and (c) individual accountability for each group member. In so doing, structures enable students to engage in the two key behaviors that define the term, responsible: (a) “ethical accountability of an individual for the care or welfare of others,” and (b) “personal accountability or the ability to act without superior guidance” (Davis & Murrell, 1993, p. 3). 

2. Structures capitalize on the power of the peer group to promote learning and student retention.

        The ability of peers to teach each other and learn from each other is well documented by research on the effectiveness of out-of-class study groups (Light, 1990, 1992), and peer tutoring conducted in academic support settings (Whitman, 1988). Structures provide specific procedural steps for harnessing the learning-resource power of peers, which may be used either inside or outside the classroom. Moreover, the learning groups created by structures create a condition in which multiple and diverse peer teaching-learning interactions can occur (in contrast to traditional peer tutoring programs that typically involve one-to-one interaction between single tutor and tutee). For example, in collaborative writing groups, Gebhardt (1980) succinctly articulates the advantages of receiving multiple peer feedback: “Since any group of four or five participants will probably have quite a range of knowledge, attitudes, and assumptions on a given subject, such a discussion can provide a writer with a cross-section of possible audience diversity” (p. 74).

     In addition to the documented power of the peer group for promoting student learning or academic achievement, research strongly suggests that student retention (persistence to college completion) is enhanced by peer interaction and integration (Astin, 1993; Tinto, 1993). By allowing students to work regularly in small groups, structures serve to foster networking, bonding, and social integration among peers. Opportunities for regular peer interaction inside the classroom may be especially critical to the retention of commuter and re-entry students who often have little time or opportunity for social integration with peers outside the classroom.

     Furthermore, structures go beyond merely facilitating peer interaction by providing conditions that foster peer interdependence and teamwork, promote mutual support, and encourage students to take reciprocal responsibility for one another’s success. Relative to situations in which peers merely interact with each other—such as discussion groups, the foregoing conditions serve to increase the degree or depth of social integration among peers and have the capacity for exerting more potent effects on certain important outcomes, such as student retention and appreciation of diversity. 

3. Use of different structures infuse the learning process with procedural variety that serves to 

     increase student attention, interest, and motivation.

         Research indicates that variations in procedural routine increase physiological arousal and perceptual vigilance, and serve to combat “habituation”—the attention loss that normally occurs after repeated exposure to the same information-processing task (McGuinness, & Pribram, 1980). Structures may serve as an antidote to habituation by providing stimulus novelty or sensory variation that is important for attaining and sustaining human attention (La Berge 1995). Structures can provide stimulus novelty by through variation in the following sensory modalities: (a) visual—by exposure to, and interaction with different students (faces), (b) auditory stimulation—by hearing voices of other students with varying tonal qualities, and (c) kinesthetic stimulation—by self-generated muscular changes associated with physical movement and shifts in postural position (Bligh, 2000), which tend to accompany group formation and rearrangement.

     Before dismissing those structures requiring students to get up, move around, and relocate to different places in the room as time-wasting, “K-12 activities,” critics and skeptics should be reminded that there is empirical evidence supporting the positive impact of standing and movement on cognitive performance and brain functioning (Ellis, 2000; Middleton & Strick, 1994). As Jensen (1998) firmly states, “Today’s brain, mind, and body research establishes significant links between movement and learning. Educators ought to be purposeful about integrating movement activities into everyday learning” (p. 88). Furthermore, research indicates that changes in the place or space where learning occurs, such as that which occur when students change seating locations to form and re-form learning groups, serve to increase attention (Ackerman, 1992) and information retention (Schacter, 1992).

   Thus, structures effectively implement a number of key principles of brain-compatible learning, namely: (a) active mental engagement in the learning process which is associated with an alpha brain-wave state of consciousness that is conducive to learning (Ewell, 1997); (b) social communication for which the human brain is biologically wired because of its importance to evolutionary adaptation and species survival (Jensen, 1998); (c) variations in sensory stimulation that innately capture human attention (LaBerge, 1995); and (d) physical movement which increases circulation of oxygenated blood to the brain and stimulates neural activity in brain structures known to be important for learning (Middleton & Strick, 1994).

    In short, a strong case can be made that the structures cited in the following taxonomy are strikingly consistent with research on how college students learn in particular and how the human brain learns in general.

Section II.

A TAXONOMY OF COLLABORATIVE LEARNING STRATEGIES

& COOPERATIVE LEARNING STRUCTURES
 1. PAIRING STRUCTURES: DYADIC (TWO-MEMBER) TEAMS
    Pairing structures are both an effective and efficient means for promoting student collaboration. As a general rule, the amount of involvement and interaction that occurs in a group is inversely related to the group’s size. Since a group of two represents the smallest possible group size, dyads are most likely to generate the largest amount of face-to-face interaction and student involvement. Pairs also provide a social context that minimizes individual anonymity and maximizes individual accountability. As the aphorism goes, “It’s hard to get lost in a group of two,” In addition, groups of two provide a collaborative context within which consensus may be most easily achieved and conflicts most easily avoided (Silberman, 1996). Pairs also provide a comfortable social context within students can prepare to participate in larger group settings (Nelson, 1997). 

    In addition to being effective, pairing structures are also efficient. They have the practical advantage of being amenable to quick and easy formation (e.g., by turning to the person on the right/left or front/back) without requiring movement of furniture (desks) or movement of bodies (students). 

    The large and varied number of structures listed within this category (below) serves as testimony to the effectiveness, efficiency, and popularity of pairing as a procedural vehicle for promoting collaborative learning.

1.1 LECTURE-PROCESSING STRUCTURES

Active Knowledge Sharing: Before a lecture, students are provided with a list of questions relating to the subject matter to be covered (e.g., words to define, people to identify, pretest of facts or concepts). Students then pair up to answer the questions as best as they can, following which they mill around the room to find other pairs who may have answers to questions they were unable to answer. (Silberman, 1996)

   Note: This procedure also serves the important purpose of pre-assessing and activating students’ prior knowledge (and latent misconceptions) before the learning process begins. 

Cooperative Note-Taking Pairs: At a designated point during a lecture, students pair up and ask each other questions such as: “What have you got in your notes thus far?” or, “What are the most important points that have been presented?” Each member of the pair must take something from the other’s notes to include in his own. (Johnson, Johnson, & Smith, 1995)
Scripted Cooperation: At a key point during the lecture, students form pairs and one member assumes the role of summarizer—who attempts to summarize the information presented without looking at his notes, while the other assumes the role of listener—who provides feedback about its accuracy and completeness. Then partners elaborate on the information by personalizing it, relating it to previously learned information, or creating mnemonic devices to remember it. (O’Donnell, 1994)

   Note: This structure and the preceding one (“Cooperative Note-Taking Pairs”) serve to intercept long periods of information reception—and the attention loss that normally accompanies this passive process—by engaging students in tasks that requires them to actively process the information they have received.
Closure Note-Taking Pairs: At the conclusion of a lecture, one partner summarizes his notes for the other—who, in turn, corrects any mistakes and adds any missing information. Each member must take something from her partner’s notes and include it in her own. (Johnson, Johnson, & Smith, 1991)
Pair Review: At the end of a lecture, students are presented with a list of topics that have been covered and form pairs whose task is to recall as many things as they can remember about each topic. (Silberman, 1996) 

   Note: This structure and the preceding one (“Closure Note-Taking Pairs”) serve to summarize and bring closure to the learning process, ensuring that students reflect on and consolidate the information they have received. 

1.2 DISCUSSION STRUCTURES
Pairs Compare: Students pair-up to generate ideas, then each pair joins another pair to compare the ideas they have in common and the ideas that were unique to each pair. (Kagan, 1992)

Think-Pair-Share: Students are given a specified period of time in class to think individually about some concept or issue that has been presented to them by the instructor, then individual students pair-up with a neighboring student to discuss their thoughts, listening carefully to their partner’s ideas so that they can jointly construct a composite response that builds on their individual thoughts. Students are then asked to share their pair’s thoughts with the whole class (Lyman, in Kagan, 1992). 

Think-Pair-Square: Students first think alone about a question or issue, then pair-up with a nearby student to discuss their thoughts; lastly, two pairs join together to form a “square” (4-member team) to discuss or integrate their ideas. (Kagan, 1992)

1.3  READING & WRITING STRUCTURES

Cooperative Dyads: Working in pairs, each partner reads a passage. One member first assumes the role of recaller—who attempts to summarize the essential elements of the reading, while the other member plays the role of listener/facilitator—who corrects any errors in the recaller’s summary and offers additional strategies for organizing and retaining the just-read material. The partners then read a second passage and reverse roles, with the previous recaller now becoming the listener/facilitator and vice versa. (Dansereau & Associates, 1979) 

Paired Annotations: Individually, students read an article or chapter and prepare a reflective commentary on it—using a double-column format—in which they list on the left side the major points gleaned from the reading and, on the right side, their reactions to these points, (e.g., their questions, interpretations, and perceived connections with other readings or lecture material). Students then form pairs and the partners read one another’s reflective commentaries, noting similarities and differences, after which they construct a composite annotation that integrates their thoughts and summarizes the reading. (Millis & Cottell, 1998)
Reciprocal Letter Writing (a.k.a., Responsive Written Exchanges): Students form pairs and the two members, working independently and simultaneously, write a personal letter to their partner based on sentence stems provided by the instructor. All writing assignment sheets begin with a salutation, “Dear . . . .” and end with the P.S., “One personal thing about me you may not know is . . .” The partners exchange letters, read them independently, and then write a response to their partner’s letter that is focused on the issue introduced by the sentence stem. In addition, respondents may also elect to write a P.S. in response to the P.S. (personal comment) made by the letter sender. Students can keep these letters or, more commonly, the letters are collected by the instructor, read informally, then returned to the students to become part of an ongoing class journal. (Fulwiller, in Millis & Cottell, 1998)

Dyadic Essay Confrontation (DEC): In response to an assigned reading, students: (a) construct an integrative essay question which compares the reading with previously covered material, and (b) write a model answer to this question.

   Then, during class time, students (a) exchange essays questions with another student and write a spontaneous essay in response to the question they receive, and (b) compare their spontaneous answer with the model answer, noting similarities and differences. (Millis, Sherman, & Cottell, 1993)

Pair Paper Swap: Pairs of students exchange papers and evaluate them, using a checklist of criteria provided by the instructor. If some elements of the paper do not effectively meet the evaluative criteria, partners assist each other in making necessary revisions. (Medina, 1997)
1.4 PEER TUTORING STRUCTURES

Peer Coaching: Working in pairs, one member attempts to solve a problem while the other member serves as coach—observing and providing feedback on each step involved in the problem-solving process. (Millis & Cottell, 1998)

Drill-Review Pairs: A problem-solving structure whereby partners first adopt either the role of: (a) explainer—who provides a step-by-step explanation while solving a problem, or (b) checker—who confirms that the explanation is correct and provides coaching if needed. The partners then alternate roles on the next problem. After two problems are completed, the pair checks their solutions with another pair. If the two sets of pairs do not agree, they attempt to reach consensus about the correct answer; if they agree, each pair moves on to the next problem. (Johnson, Johnson, & Smith, 1991)

Havru “Companionship” Method: An Israeli approach to peer tutoring (“haver” means “friend” in Hebrew) in which students are pre-tested for performance in a specific skill or content area and the instructor forms dyads comprised of students who differ in their level of achievement or performance on the pre-test. Students are then presented with a learning task (or a series of learning tasks) relating to the content or skill to be learned, and they work together on the learning task until each one of them understands and masters it. Each partner is then tested individually on a post-test. 

   Grades are determined on the basis of three components: (a) the individual’s score on the post-test, (b) bonus points achieved, based on the gain score between pre- and post-test—with maximum bonus points awarded if there are gains by both students, fewer bonus points awarded if either the tutee or tutor achieve a gain, and no bonus points awarded if neither the tutee nor tutor achieves a gain, and (c) the pair’s score on a jointly-produced, cooperative product—with both students receiving the same score. (Hertz-Lazarowitz, 1990)

2. SMALL-GROUP STRUCTURES: 3-4 MEMBER TEAMS
   While pairing structures serve to maximize face-to-face interaction, larger groups provide more diversity of student perspectives and backgrounds. If exposure to multiple viewpoints and appreciation of diversity are among the intended objectives for the learning task, groups of at least three or members are needed.

   While there is still debate about what should be the maximum and optimal size of a “small group,” there appears to be an emerging consensus among leaders in the field of cooperative and collaborative learning that group size should not exceed 3-4 members. One e-mail survey of experienced cooperative learning practitioners, researchers, and consultants revealed that the majority of respondents favored group sizes ranging between 2-4 members (Cooper, 1996). However, if pairs were not a viable option for the learning task or its objectives, most respondents preferred a group size of four. The survey respondents offered different reasons for their preference of 4-member teams which included the following: (a) Four-member teams are large enough to provide sufficient diversity, yet small enough to minimize feelings of anonymity. (b) Four is an even number that avoids the “odd man out” scenario that can arise in a group of three. For example, evenly balanced, heterogeneous 4-member teams can be formed with respect to gender (2 males, 2 females), minority-majority status (2 underrepresented students, 2 majority students), or ability level (2 high, 2 low). (c) Groups of four can be periodically subdivided so that students may work in pairs within the team; six different pairing combinations are possible within a single 4-member team. (d) Four-member teams can be conveniently constructed after students have first gained collaborative experience working in pairs, and after the instructor has observed these pairings to determine what combination of pairs might result in the best 4-member teams.

    The effectiveness and popularity of 4-member teams is reflected by the fact that, among those small-group structures cited in this category (below) which explicitly designate group size, the size consistently designated is four.

2.1 BRAINSTORMING STRUCTURES

Unstructured Sorts: This is a team brainstorming structure in which teammates, working individually, generate ideas on separate slips of paper or index cards. Then all their ideas are laid out on a table so that they can be read by all teammates. Lastly, teammates work together to sort the separately brainstormed ideas into conceptually similar categories. (Kagan, 1992)

Affinity Diagram: Similar to the above structure, team members first think individually about possible solutions to a problem and record their ideas on separate Post-It notes. After members run out of ideas, all their individual solutions are posted across a blank wall or on a large piece of paper. Teammates then work collectively, attempting to group all their individually-generated ideas into team-generated categories and subcategories. (Ray, 1994)

2.2 WITHIN-TEAM PAIRING STRUCTURES

Three-Step Interview: Four-member teams subdivide into pairs and one member interviews the other (step 1), then they reverse roles—whereby the previous interviewer becomes the interviewee and vice versa (step 2); finally, each member shares the information obtained from her partner with all team members (step 3). (Kagan, 1992)

    Note: This structure can function as an icebreaker or team-building experience prior to engaging in cooperative learning tasks, and it reinforces the development of listening skills because students are held accountable for reporting what they heard from someone else, rather than reporting their own ideas.

   Note: This structure may also be adapted for use in small-group discussions whereby, after discussing their ideas in pairs, individuals then share the ideas generated by their partner with the whole team.

Within-Team Jigsaw: Pairs within a four-member team are formed to work on two separate parts or pieces of a larger task, then the pairs reunite and combine their separate pieces to complete the total task. (Kagan, 1992)

Pairs Think – Turn Teach: Teams of four subdivide into two sets of pairs, and each pair learns one-half of an instructional unit or textbook chapter. Then each pair turn-teaches its half of the unit to the other pair. (Kagan, 1992)

Pairs Check: Four-member teams break into two sets of pairs and one member from each pair works on the same problem while the partner observes and coaches (if the latter is necessary). Partners check their final answers for agreement, and if they do not agree, they may check  or consult with the other pair on their team. If the 4-member team cannot come to full agreement on the correct answer, all team members raise their hands and this serves as a team signal to the instructor that the group needs assistance. (Kagan, 1992) 

Team-Pair-Solo: Students first solve a problem in a team of four. Then the team splits into pairs and each pair works on a similar problem, with the option of consulting with the other pair if they run into difficulty. Finally, students work solo (individually) to solve a similar problem on their own.

   Note: This structure provides what may be called a “social scaffold” for student learning because social support and assistance is initially provided, then is gradually cut back until the learner is able to master the task independently.

Constructive Controversy (a.k.a., “Structured Controversy”): Pairs form within 4-member teams and are given the assignment of researching or reviewing opposite sides of a controversial issue. After the pairs complete their work, each pair presents the evidence or arguments it has gathered for its assigned side of the issue. (The purpose of this sharing is to marshal all the information available on behalf of the position—not to “defeat” the opposing position.) After each pair has presented its information on the side of the issue it was assigned, the pairs then switch sides and research or develop further arguments for the position opposite to the one they initially presented. Finally, all four teammates generate a synthesis of the best arguments for both points of view.  (Johnson, Johnson, & Smith, 1993) 

    Note: This procedure assures that students hear and carefully consider arguments on both sides of a controversial issue.

Partners: Four-member teams subdivide into pairs, with each pair moving to a different side of the room to work on a different topic. All pairs on the same side of the room work on the same topic and may consult with other pairs on that side of the room. After a designated period of time, pairs return to their 4-member team and share what they learned with the other two members of their team. (Kagan & Kagan, 1998)

Term Teaming: Four-member teams are given a list of four terms to research, define, and self-teach. Members of each team are assigned a number—1, 2, 3, or 4, and all students with the same number are assigned the same term. Students research their individual terms, then number-one students pair up with the number-two students and teach them what they have learned. The number-three students do the same for the number-four students. Then roles are reversed, so that students with numbers two and four do the teaching. Partners are then rotated (e.g., 1 & 3, 2  & 4) and this rotational process continues until all four terms have been taught to all four team members. (Dentler, 1994)

2.3 WRITING STRUCTURES

Team Statement: All team members first construct individual position statements about a topic or issue, then teammates join together and attempt to integrate their separate sentences into one unified statement (paragraph) which attempts to capture the essence of the team’s collective thought. (Kagan, 1992)

Team Journal: In this structure, the audience for the journal is a peer group of students who comprise the writer’s learning team. (In contrast to the traditional journal, for which the target audience is either the student herself or the course instructor.) First, student teams create a name for their journal, record their name on the outside cover of a team notebook, and list the names of all team members on the inside cover. The journal is stored in a place where all teammates can readily access it (e.g., library reserve), then once per week, team members record their own entries to the journal and respond to the entries of their teammates. The instructor does not respond to or grade student entries, but simply spot checks the journals at the end of each week to ensure individual accountability. (Renfro, in McQuade et al., 1991)

Specialized Term-Paper Evaluation: Working in teams of four, all group members bring four copies of a term paper they have completed individually, and four copies of a peer-evaluation checklist of criteria that have been provided to them by the instructor. All group members receive a copy of their teammates’ term papers, then using the instructor-provided checklist of criteria, each member assumes the role of an evaluation specialist who focuses on one set or cluster of criteria for evaluating their teammates’ papers (e.g., mechanics, organization, clarity of writing style, or supporting evidence). Evaluation specialists take turns providing feedback sequentially to their teammates on how well their papers meet each specialized set of criteria and provide suggestions for improvement (Medina, 1997).

Simultaneous Group Term-Paper Evaluation: A variation of the above structure in which all team members focus simultaneously on the same set of criteria, and continue this process until all separate sets of criteria have been discussed and applied to the evaluation of the teammates’ term papers.  (Medina, 1997)

Assembly-Line Term Paper Evaluation: A variation of the above structure in which separate teams specialize in evaluating their classmates’ term papers with respect to one set or cluster of criteria, and papers are passed successively from one team to the next—in “assembly line” fashion— until all papers have been evaluated with respect to all sets of criteria on the checklist. (Medina, 1997)

2.4 INFORMATION-PROCESSING & STUDYING STRUCTURES

Notes Rotation & Consolidation: First, working individually, students review and neatly recopy their lecture notes, then join four-member teams. Each student retains his original set of notes and passes along the recopied set to a teammate on the left while receiving a recopied set of notes from a teammate on the right. The receiving student quickly writes down any information from the sender’s notes that are not already recorded in his own notes. This note-passing process is repeated for three more rotations, by which time each team member will have reviewed the notes of all three of his teammates and then received back his own set of recopied notes. Lastly, each student incorporates all the new information acquired from the notes of teammates that was missing from his own original set of notes. (Cuseo, 2000)

PIG (Particular pieces of important information are identified and then Inductive reasoning is used to formulate a Generalization that states the relationship among the pieces): 

   This structure is designed to promote student identification of important information from textbook reading, and student use of inductive reasoning with respect to this key information. This is a multi-phase structure which embraces the following steps: (a) The instructor identifies a textbook reading assignment that contains three or more specific facts, concepts, or examples that relate to a particular generalization. For each set of generalizations identified, the instructor lists three related items of information and an unrelated piece of information (a foil). (2) Students read the text individually with the objective of discovering the generalization that unifies the three related items and eliminating the foil. Using their own words, all students in class construct a written statement that captures the generalization among the related items. Students are also asked to locate additional ideas found in the text that relate to the generalization statements they have constructed. (c) Lastly, students join teams to compare their individually completed PIGs, set by set, reconciling differences and reaching consensus on the generalizations they identified and the foils they eliminated. (Weatherbie, 1995).

Cooperative Concept Mapping: Teammates first discuss how lecture or textbook material on a particular topic might be graphically organized or “mapped” to highlight key concepts and the relationships among them. Teammates then work individually, either inside or outside of class, to construct concept maps on which key concepts are displayed in different nodes (boxes or circles)  connected by specific links—which indicate the nature of the relationships between concepts. The last step is for teammates to reunite, compare their separately constructed maps, and attempt to integrate them into one global, “team map.” (Abrami, 1995)

3. STRUCTURES EXPLICITLY DESIGNED TO PROMOTE 

POSITIVE INTERDEPENDENCE
   Positive interdependence is the quintessential quality that defines collaboration and transforms group work into teamwork. It is a key feature that has been emphasized by scholars concerned primarily with promoting students’ academic achievement and cognitive development (Slavin, 1983; Johnson & Johnson, 1987), as well as scholars concerned with students’ holistic development, such as Chickering (1969)—who argues that, in its highest form, the development of autonomy does not simply involve the development of freedom to choose freely and act independent of outside influences, but also involves the development of freedom that recognizes one’s dependence and obligations to others.

   The following are some single-step strategies that may be used to promote positive interdependence among students working in groups.

(Before launching groups into collaborative learning tasks, have them engage in team-building activities that are designed to foster social cohesiveness. Such activities include (a) having groups participate in icebreaker (warm-up) activities when they are first formed (e.g., name-learning, personal information-sharing); (b) having groups engage in practices that promote team identity (e.g., team photo, team name, team symbol, team mascot, team cheer, team handshake), and (c) providing groups with explicit, concrete examples of how to promote interdependence and teamwork (e.g., exchanging phone numbers, e-mail addresses, and out-of-class schedules; forming teams for note-taking, reading, studying, and exam review; brainstorming specific characteristics of effective teams; setting explicit ground rules regarding attendance at and preparation for team meetings, and identifying specific strategies for dealing with team members who do not follow established ground rules). 

   The educational objective of these team-building activities is to create a social-emotional climate conducive to the development of an esprit de corps, or a sense of solidarity and intimacy among group members, enabling them to feel comfortable in future group activities that may require them to express personal viewpoints, disagree with others, and reach consensus in an open (non-defensive) fashion.

(Have teammates rely on each other before relying on the instructor. (For 4-member teams, the phrase “3 before me” can serve as a rhythmical reminder of this expectation.) 

(Redirect instructor-directed questions posed by individual students back to the students’ team.

(Have teams seek help from other teams before seeking help from the instructor. 

(Have the last team who received help, provide help to the next team who seeks help.

(Have group members consistently use team responses (e.g., all teammates raise their hands before the instructor responds; teammates provide a choral response to instructor-posed questions; all teammates sign their names on completed group tasks).

(Have students consistently use team language in the classroom (“we” and “our” vs. “I” “me” or “mine”).

 (Have group work culminate with the completion of a single, jointly constructed product.

       Expect students to routinely generate a tangible product that represents a concrete manifestation of the group’s collective work (e.g., completion of a worksheet, a list or chart of specific ideas, or an overhead transparency that can be displayed to other groups). The objective of working toward a common, clearly defined outcome should serve to keep the team “on task” and working toward the group goal—the creation of a unified product that reflects the team’s concerted effort.

(Assign complementary, interdependent roles to different group members

        A sense of group interdependence may be increased if each member has a specific and indispensable role to play in achieving the group's final goal. For instance, individuals within the group could be assigned the following types of complementary roles: (1) Function roles whereby each member is responsible to perform a particular functional duty for the group (e.g., recorder, spokesperson, social-process monitor, accuracy coach—who troubleshoots errors, or research runner—who accesses and retrieves information for the learning group).  (2) Resource roles whereby each member is responsible for providing one key piece of information to be incorporated into the group's final product (e.g., information from one chapter of the text or one unit of classroom instruction). (3) Cognitive roles, such as contributing one component or dimension of higher-level thinking to the group's final product (e.g., application, synthesis, or evaluation). (4) Perspective roles whereby each member contributes one important perspective or viewpoint (e.g., ethical, social, or economic perspective). 

   Note: An additional advantage of role specialization is that the quality of each member's contribution to the final product can be readily identified and assessed by the instructor, thus  individual accountability is ensured.

(Provide incentives for group interdependence by adopting testing and grading practices that 

    reward individuals for contributing to the academic success of their teammates. 
        For example, interdependence and mutual support can be encouraged among group members who are preparing for exams by awarding extra (bonus) points that count toward individual students’ course grade if (a) any individual member improves his score from one exam to the next, or (b) if each teammate’s performance exceeds a certain criterion (e.g., each member achieves a score of at least 90%). 

   Interdependence can also be encouraged during exam review by having group members take a team exam after they have completed their individual exam, and (a) awarding extra (bonus) points to each student if their team score is higher than the score of any individual member, or (b) having students’ total test score equal the sum of their individual score and their team score. 

    Listed below are formal structures designed to promote positive interdependence among group members.

3.1 TEAM-BUILDING (ICEBREAKER) STRUCTURES

Team Portrait: Teammates answer individually a few instructor-posed questions about themselves (e.g., academic major, career interests, personal interests). Then teammates convene and integrate their personal information into a composite team portrait or profile that may be depicted in narrative or visual-spatial form—e.g., an emblem, mascot, or coat of arms. (Ellis, 1996)

Team Vision Statement: A variation of the above structure, in which teammates write individual statements about what they hope their team experience will be like, then unite to integrate these individual vision statements into one team-vision statement. (Silberman, 1998)

Classmate Scavenger Hunt: A class-building, icebreaker structure designed to build a sense of community and cohesive class spirit among all students early in the term—which, in turn, can serve as a foundation for facilitating subsequent small-group work. Students first provide individual answers to a series of instructor-posed questions that request personal information (e.g., place of birth? favorite book or movie? previous jobs held or volunteer work? personal heroes or individuals whom they admire?). The instructor reviews students’ answers to these questions, selecting one distinctive or interesting statement written by each student, and compiles a list of personal statements for all students in class. 

    At the beginning of the next class session, all students receive a copy of this list and circulate throughout the room, trying to find the classmate who matches each of the personal statements on the list. When a match is found, the identified student signs her name by her personal statement on the discovering student’s list—which serves to verify the identification and ensures individual accountability. This process continues until every student in class has located (met) every other student, and the process concludes when each student in class submits the same finished product to the instructor—a completed list that contains the signatures of all her classmates next to their corresponding personal statements. 

   This structure can be adapted to promote instructor-student rapport, if the instructor also includes a personal statement on the list and takes part in the scavenger hunt along with the students. (Cuseo, 2000)

Card Sort: This structure serves a class-building function because students circulate around the room and interact with other students in class. First, each student is given an index card that contains an illustration or example that fits within a general category (e.g., category of living things, food types, or media modalities). Students then move around the room and try to find other students whose cards contain examples relating to the same category as their own. When students think they have found all other classmates carrying cards with examples from the same category, they present themselves to the class as a team. (If the categories are relevant to the course’s content, then this structure may also double as a learning exercise, in which case the instructor assesses the accuracy of students’ classifications and provides explanations or additional information if needed. (Silberman, 1997)

3.2 LISTENING STRUCTURES

Paraphrase Passport: A structure that requires each team member to correctly paraphrase or restate the idea of the teammate who previously spoke—before being allowed to contribute his own idea. (Kagan, 1992)

   Note: This structure explicitly encourages interdependence by encouraging the individual to actively listen to and process the ideas of his teammates. It can also be slightly modified to create a different structure called “Affirmation Passport,” whereby team members are expected to affirm something about the comment of the previous student (e.g., its clarity, creativity, or most powerful point) before contributing their own idea.

Response Gambits: A modification of the above structure in which the instructor requires the team member to provide a response to her teammate’s contribution before being allowed to share her own idea. The instructor may go one step further and designate specific responses for students to use, via sentence starters, such as: “One thing I learned from your contribution was . . .” or, “Tell me more about . . . .”  (Kagan & Kagan, 1997)

3.3 RESOURCE-SHARING & INFORMATION-INTEGRATION STRUCTURES
Jigsaw: Teams are assigned a general topic and each teammate assumes responsibility for becoming an “expert" on one subtopic or piece of this general topic. Then members leave their teams to join members of other teams who are also “experts” on the same subtopic. After meeting in different expert groups, students return to their home team and teach their individual area of expertise to their teammates. The final outcome of this process is the piecing together of separate subtopics (like a “jigsaw” puzzle), resulting in a more complete or comprehensive understanding of the whole topic. (Aronson, et al., 1978)

Jigsaw II: A slight modification of Jigsaw in which the final step in the process is for team members to take an individual quiz or test on the material they have taught each other. (Slavin, 1980) 

Double Expert Group Jigsaw: Another variation of the original Jigsaw in which expert groups with the same subtopic split in half, creating “double expert” groups. This structure enables experts to meet in a smaller group setting, and adds an “Experts Consult” option whereby members of the two expert groups can consult with each other before returning to their teams to complete the jigsaw. (Kagan, 1992)
Cooperative Graffiti: Each team is given one large, butcher-block sized piece of paper on which teammates individually record as many ideas as possible—using different colored pens. After completing this individual brainstorming session, teammates work together and attempt to organize their multi-colored collage of ideas into meaningful categories. (Abrami, 1995)

3.4 STUDYING & TEST-TAKING STRUCTURES

Learning Tournaments: Student teams review and study course material provided by the instructor. Teammates then take an individual test on that material that is comprised of easy-to-score test questions (e.g., true-false, multiple-choice, or fill-in-the blank questions). Students’ individual test scores are tallied, and then the test scores of all individuals on the same team are pooled to obtain a single “team score.” These team scores are announced and a winner is declared. This procedure can end here, or be continued in successive “rounds” comprised of additional material to be studied and additional sets of tests questions. (Silbereman, 1997)

Cooperative Study Groups: Students form 4-6 member study groups and register their group with the instructor by providing their names and student identification numbers. (Groups may expel or add a new member by unanimous vote; if group membership falls below four, the group is automatically disbanded—unless members vote in a replacement). Students who are members of registered study groups receive bonus points for each course assignment, provided that their group has registered prior to the assignment’s due date. The bonus is based on an average of all individual grades received by group members—according to the following formula: If the average grade is A, all members receive three percentage points; if the average grade is B, they receive two percentage points; and if the average grade is C, they receive one percentage point. (If an individual student receives an A on the assignment, but the group average is C, that student still receives a bonus of one percentage point.) (Robinson, cited in Weimer, 1991)

Team Learning—This structure involves the following four phases: (a) Prior to class, students complete a reading assignment (e.g., a textbook chapter). (b) Individually, students take a closed-book quiz on the assigned reading. (c) Students take the same quiz as a team—attempting to reach consensus with respect to the correct answers for all test questions—because only one exam will be submitted by the team for which all teammates receive the same “team score.” (4) Each student’s individual quiz score and team quiz score are counted equally toward the student’s final course grade. (Michaelsen, 1992)

Group Exam: Students meet in small groups periodically throughout the semester. For midterm tests and the final exam, each student first submits a completed exam that is taken individually; then group members assemble and complete a single answer sheet for the same test questions. If the group score is higher than the individual score for any individual member, the group earns bonus points that are added to each member’s test score. (The total number of bonus points awarded is determined by subtracting the highest individual score from the group score, with the maximum bonus being 10% of the total exam score.) (Keyworth, 1989) 

   In a variation of this procedure, students keep a copy of their individual exams for reference during the team test. To ensure individual accountability, the instructor distributes a special-colored pen (e.g., purple) for students to use during the individual exams and these pens are collected before students assemble for the team exam, thus ensuring that students’ individual test score and team score are clearly differentiated (Creed, in Millis & Cottell, 1998).

Test Review-&-Troubleshoot Teams: After taking exams individually, students are given a copy of the test questions and form teams whose charge is to locate the source of information from which each test question and correct answer was derived (e.g., instructor’s lecture notes, handouts distributed in class, or assigned readings). Teams return the exam to the instructor after they have listed next to each test question the information source from which they think the answer to that question was derived. Bonus points are awarded to individual team members based on the total number of correct sources identified by their team. (Cuseo, 2000)
4. STRUCTURES EXPLICITLY DESIGNED TO PROMOTE 

INDIVIDUAL ACCOUNTABILITY 
   Research at the pre-college level consistently supports the importance of personal accountability and individual grading for realizing the positive outcomes of team learning (Slavin, 1990). These findings are reinforced at the college level by experimental research in social psychology which has documented the phenomenon of "social loafing," i.e., the effort exerted by an individual working in a group will be less than that exerted by the same individual working alone—unless the individual’s effort or output within the group is not anonymous, but clearly identifiable (Williams, Harkins, & Latane, 1981). These experimental findings are consistent with anecdotal reports and survey responses from high-achieving students who often contend that they dislike group projects in which all group members receive the same, undifferentiated “group grade” because their individual effort and contribution to the group's final product often exceeds the efforts and contributions of their less motivated teammates—the “social loafers”—all of whom inequitably receive the same grade, despite the fact they exerted appreciably less effort (Fiechtner & Davis, 1991).

    The following are some single-step procedures that may be used to increase individual accountability in learning groups. 

(Prior to discussing their ideas in small groups, give students some private reflection time to gather their thoughts individually and to record their individual ideas in writing. These written products can serve as evidence that each student has given thought to the group task, and they may be collected by the instructor and counted toward the student’s grade (e.g., as points for attendance and participation). 

   Note: Allowing personal reflection time before engaging in verbal interaction should also enrich the quality and depth of the ideas exchanged, as well as increase the likelihood that shy or verbally apprehensive students will contribute to the discussion—because research suggests that they are more likely to do so if they have thought about the topic in advance (Neer, 1987). 

(Have individual members keep an ongoing record of the specific contributions they make to their team (e.g., recording them in a journal or learning log), and inform students that you will check this record and count it as part of their course grade.

(Use random response sampling procedures whereby any one person in the group might be randomly selected to report the team’s answer, or provide a summary of their group’s ideas.

(Have teams turn in their work product with individuals initialing their particular contribution(s) to it.

(Have students engage in self-evaluation—whereby each member assesses the quality of his individual effort or contribution to the group, and/or have students engage in peer evaluation— whereby each member assesses the effort or contribution of her teammates (peer evaluation).

Listed below are more formal structures designed to promote students’ individual accountability while they work in learning teams.

Numbered Heads Together: The instructor poses a question to 4-member teams of students with the directive that they should put their “heads together” and make sure that every member on the team knows the correct answer or solution. After the team reaches consensus on what they think is the correct answer, students number-off within their teams (i.e., each student assumes either the number 1, 2, 3, or 4). The instructor then randomly calls one of these numbers to check for comprehension, and only those students with that number respond on their team’s behalf (Kagan, 1992). Because the answer is team-generated and the individual student is reporting a team answer, there is much less anticipatory anxiety or apprehension about giving the wrong answer, and much less embarrassment experienced if an incorrect answer happens to be reported (Millis & Cottell, 1998).

   Note: To add some drama and game-like atmosphere, the rolling of a die could be used to randomly identify the student number that will be called (Cuseo, 1997). 

   Note: This structure could also be conveniently adapted to for use with pairs of students, resulting in a structure that has been called, “Paired Heads Together.” (Kagan & Kagan, 1998)

Think-Heads Together: A minor modification of “Numbered Heads Together” in which students are allotted a preparatory period of private, individual think time to incubate about the correct answer or solution before joining the team discussion. (Kagan, 1992)

STAD (Student Teams Achievement Division): Teammates collaborate on a given topic and complete a work product pertaining to that topic (e.g., a worksheet of answers or problem solutions); then team members are assessed individually on their mastery of the topic. (Slavin, 1995)

Timed Pair-Share: A topic is presented to a pair of students and one member shares her ideas for a designated amount of time (e.g., one minute) while the partner listens; then roles are reversed and the partner shares his ideas for the same amount of time. (Kagan & Kagan, 1998)

Talking Chips: Each team member is given a symbolic “talking chip” (e.g., a checker, coin, or pen) and is expected to place the chip in the center of the team’s workspace when she makes an individual verbal contribution to the team’s discussion. Teammates can speak in any order, but they cannot speak again until all chips are in the center—an indication that every team member has spoken. After all chips have been placed in the center, team members retrieve their respective chips for a second round of discussion—which follows the same rules of equal participation. (Kagan, 1992) 

Response Mode Chips: A modified version of the above structure in which the instructor provides chips that designate different types of responses from teammates—e.g., a “continue brainstorming” chip, a “summarizing” chip, or an “evaluation” chip. (Kagan & Kagan, 1998)

Guided/Reciprocal Peer Questioning: Students listen to an instructor’s presentation and individually generate 2-3 relevant questions pertaining to the presentation, using question stems designed to elicit higher-level thinking that have been provided to them by the instructor—for example: “Why is ____ important?” (analysis), “What would happen if .. .?” (hypothetical reasoning) or, “What are the implications of. . .?” (inferential reasoning). Students then form teams within which one member poses a higher-level thinking question and teammates adopt the role of  “explainer” or “respondent.” Different teammates successively assume the solo role of questioner, while the remaining teammates continue to function as explainers/respondents. (King, 1990, 1995)

Roundtable: Teams are provided with a single pen and a single piece of paper (or transparency). One teammate records a contribution on the paper and then passes the paper and pen on to another teammate who does the same. The paper and pen are progressively passed around the table until all team members have recorded an idea. (Kagan, 1992)

Roundrobin: A variation of the above structure whereby individual contributions are expressed orally, rather than in writing. (Kagan, 1992)

Simultaneous Roundtable: A variation of Roundtable in which two or more large, butcher-block sized papers—each with a heading relating to a different topic—are passed around the table simultaneously (e.g., three papers relating to three different theories) on which teammates record their ideas. (Kagan & Kagan, 1998)

5. STRUCTURES DESIGNED TO FACILITATE TEAM FORMATION
   Learning teams can be formed on a random basis (e.g., having students form groups with other students who happen to be sitting nearby), or on an intentional basis whereby teammates are selected according to instructor-predetermined criteria—which are expected to maximize or magnify the educational impact of small-group learning. For instance, teams may be deliberately formed to maximize heterogeneity and diversity of perspectives by grouping students of different: (a) gender, (b) racial, ethnic, or cultural background, (c) chronological age (e.g., traditional age and re-entry students), (d) level of prior academic achievement (e.g., based on performance in high school or on early course exams), (e) learning style (e.g., based on learning-style inventories completed in class), (f) personality profile (e.g., based on the Myers-Briggs Type Indicator), or some combination of any of the foregoing selection criteria. What particular criterion is used to form groups, and whether students are grouped heterogeneously or homogeneously with respect to this criterion, may vary depending on the instructor's objectives or the characteristics of students in the class. However, intentional group formation means that team composition is not left to chance; instead, careful forethought is given to the question of who comprises each learning group, or the instructor attempts to create an optimal social-learning environment for the intended educational objective.

   One specific strategy for facilitating either random or intentional group formation is the use of a deck of playing cards (Millis & Cottell, 1998). Each student in class is assigned a playing card (jack of clubs, ace of spades, etc.) so groups can be formed quickly by joining students holding cards with the same rank (e.g., four jacks) or combination of rank and suit (e.g., two black jacks and two red kings). The instructor can intentionally form teams of students with particular characteristics by using particular card combinations. Also, the instructor can vary the card combinations systematically across the academic term so that each student has at least one opportunity for small-group interaction with all other classmates.

    Listed below are more formal, multi-step structures designed to facilitate the formation of learning teams.

Mix-Freeze-Group: Students are instructed to leave their seats and circulate randomly around the room. The instructor suddenly calls out the word: “Freeze!” Upon hearing this command, students stop moving and immediately form teams with other students who are in the same vicinity. (Kagan & Kagan, 1998) 

    This structure allows for the random group formation—which is more likely to result in the creation of teams that are more diverse or heterogeneous—than the oft-used practice of forming teams among students who are sitting near each other in class. The latter practice is more likely to result in the non-random formation of homogeneous teams comprised of students who (a) already know each other (friends tend to sit together),  (b) already feel comfortable with each other (due to the familiarity that grows among students who tend to occupy the same seats from class to class), or (c) have similar characteristics (e.g., students with higher levels of motivation tend to sit in the front of class). This is an ineffective team-formation practice for realizing one of the major goals of collaborative learning: Enabling students to interact interdependently with others who have a diversity of backgrounds and interests. Other advantages of the mix-freeze-group structure are (a) the movement involved may serve to energize students prior to group work, and (b) if the structure is used consistently throughout the academic term, it ensures that students will have multiple opportunities to work with a variety of classmates in different team settings.

   Note: This structure could also function simultaneously as a class community-building structure by having students quickly share one personal tidbit of information with each student as they mill around the room (e.g., place of birth, or favorite fun activity) before the “freeze” command is delivered.

Corners: Students move to one corner of the room based on personal choice, preference, or individual characteristic. For instance, students may move to a corner of the room that represents (a) choice of an answer to a multiple-choice test question, (b) level of agreement with respect to a particular issue or statement (strongly agree – agree – disagree – strongly disagree), (c) preference or interest in a particular topic, or (c) personal characteristic (e.g., learning style, academic major, age group). 

   The instructor then forms smaller groups or teams of students, either from within the corner of the room they occupy—creating homogeneous teams, or by mixing students from different corners of the room—creating heterogeneous teams. (Kagan, 1992)

Value Line: Students form a human line across the room, taking a position on that line which corresponds to a conceptual position, i.e., how strongly they agree or disagree with a particular position or statement. The instructor may then ask students on opposite ends of the line to join together—a procedure referred to as a “folded value line”—which results in the creation of heterogeneous teams comprised of students who most strongly agree and students who most strongly disagree with the position or statement. Or, a “split value line” procedure may be used whereby the value line is split in half, at the middle, creating two separate lines. These two lines may then be slid together in such a fashion that students who occupied a middle position—reflecting a balanced viewpoint that reflects appreciation of both sides of the issue, are teamed with students who occupied the end positions—reflecting a polarized viewpoint that perceives the issue in black-and-white terms. (Kagan, 1992)

Forced Debate: All students who agree with a proposition sit on one side of the room and all who disagree with that proposition sit on the opposite side. Teams are then formed among students who find themselves on the same side of the room, and the instructor unexpectedly “forces” them to argue for the position opposite to the side they have chosen. (Kalish, 1996)

   Note: This structure requires students to actively attend to, and think through, opposing arguments rather than defensively denying them or summarily dismissing them. 

6. STRUCTURES DESIGNED FOR TEAM RESEARCH 

   AND TEAM PROJECTS THAT ARE COMPLETED 

OUTSIDE THE CLASSROOM
   Learning teams who conduct their work outside the classroom can be used in addition to classroom-based teams—serving to extend the time and potential impact of collaborative learning, or they may be used in lieu of classroom-based teams—serving to preserve class time for more instructor-guided learning. Recent advances in technology-mediated communication may make out-of-class collaboration more feasible because students now have the convenience of interacting asynchronously with respect to time and place. 

   However, since instructors cannot directly observe and monitor groups who meet outside of class, it is recommended that before students are launched into independent, out-of-class group work, they should be provided with specific guidelines on how to work effectively in teams. One simple strategy is to provide the groups with some opportunity to work together in class, during which time the instructor observes their patterns of interaction, and provides them with constructive feedback that may proactively intercept or “short-circuit” problems before they emerge in unsupervised out-of-class settings.

    Listed below are a variety of formal, multi-step structures designed for group research and groups projects that may be completed outside the classroom.

Co-op Co-op: The first step in this structure involves a whole-class discussion during which students identify and divide a learning unit into separate topics. Different teams are formed to take responsibility for each of the separate topics identified. Within teams, students subdivide their topic into subtopics or mini-topics (based on personal interest) and each teammate becomes an expert with respect to his chosen subtopic. These experts research their separate subtopics individually and present the results of their findings to their team. Finally, the team synthesizes these individually completed reports into a single group product and makes a team presentation on this product to the whole class—using whatever format they prefer (e.g., oral, written, audio-visual, multi-modal). The quality of student work on subtopics is assessed individually by the instructor. (Kagan, 1985)

Co-op Jigsaw: A variation of the above structure whereby each teammate becomes an expert on one topic and meets with experts from other teams who are working on the same topic. After discussing the topic, these expert groups make presentations to the entire class. Lastly, experts return to their home teams and integrate their separate work into a unified team product. (Kagan, 1985)

Co-op Jigsaw II: A variation of the above structure whereby teams first present to the class on different topics. Students then leave their teams to join expert groups who focus on the learning of some transferable skill (e.g., writing, speaking, audio-visual presentation, dramatic delivery, or discussion leadership). Finally, experts return to their home teams and apply these skills to the team product. (Kagan, 1992)

Group Investigation: In response to an instructor-posed issue or question, students work in small groups and reach consensus on what particular aspects (subtopics) of the issue they will investigate and the manner in which the group’s investigation will be conducted (e.g., collectively or by division of labor). After the group’s investigation is complete, its members decide on how their completed work will be presented to the entire class. (Sharan & Sharan, 1992)

Team Anthologies: This is a multi-staged structure involving the following steps.

a) Four-member teams decide on a topic to research and each teammate individually constructs a bibliography of important sources relating to this topic and submits it to the instructor. 

b) Teammates convene to construct a composite bibliography that builds on the individual research conducted by each team member. 

c) Team members then work individually to prepare a reflective commentary on a different bibliographic source, using a double-entry format—whereby major points identified in the reading are listed on the left, and personal reactions to these points are listed on the right. 

d) Two teammates pair-up and read each other’s articles, preparing a double-entry journal response that is submitted to the instructor. 

e) The paired teammates read each other’s reflective commentaries on the same article and then jointly construct a composite annotation that summarizes the reading. 

f) Pairs reconvene in four-member teams to complete an annotated bibliography of all articles they have reviewed; this final product includes a cover sheet, an introduction, and conclusion. (Millis, 1994)

Workstation Jigsaw: Members leave their home team to work on separate subtopics or issues in expert groups—who do not use the textbook or lecture notes for information; instead, each expert group accesses alternative sources of information (e.g., original books, recent research articles, Internet-accessed information, or personal interviews). Members then return to their home team where their expert findings are integrated into a composite team product. (Kagan & Kagan, 1998)

7. STRUCTURES DESIGNED TO PROMOTE BETWEEN-TEAM INTERACTION AND WHOLE-CLASS SYNERGY
     The issue of fostering communication between different learning teams and synthesizing their separate work products is an important one because of its potential for (a) enabling students to meet and collaborate with other classmates beyond those who comprise their immediate learning group, (b) promoting ideational pooling, synthesis, and possible synergy across different learning teams, and (c) creating class community or solidarity so the class functions as an interrelated and unified “group of groups”—by taking a class that was initially “deconstructed” into separate, isolated subgroups and “reconstructing” them into a single, interconnected learning community.

    Listed below is a series of multi-step structures designed to promote between-team interaction and whole-class synergy.

Rotating Review: A brainstorming structure whereby different topics are written atop different pieces of chart paper that are posted around the room. Teams move from topic to topic and are given one minute to record as many ideas as they can on that topic before rotating to the next topic (chart). When they rotate to the next topic, teams are given two minutes to read, discuss, and take notes on the ideas written by the previous team; then they are given one minute to write additional information before rotating to the next topic. This process continues until all teams rotate back to the first topic they encountered. (Kagan (1992)

Gallery Tour: Teams rotate around the room to view the completed products of other teams
(e.g., charts, posters, concept maps, or artistic depictions), and then return to their own product to incorporate any new ideas acquired during the tour. To expedite the process, teammates can be asked to split up—with different members going to view different products—and then reconvening to share the information they gleaned on their separate tours. (Kagan & Kagan, 1998) 

   Teams should be explicitly encouraged to create products in any form they like, because the variety of products that are subsequently created can often visually illustrate to students how the quality of creative thinking is enhanced by interdependence and teamwork (Millis & Cottell, 1998).

Carousel Feedback:  A slightly modified form of the above structure in which teams rotate to view other teams’ products and also record their reactions or comments on a feedback sheet that is posted by the product. (Kagan, 1998)

Conference Poster Session: Another modified version of Gallery Tour whereby one or two members of the team remain by their own team-posted product in order to explicate or elaborate on its contents and confer with touring teams who come to view it. (Cuseo, 2000)

Product Rotation: Each team passes its product clockwise to another team while simultaneously receiving and reviewing a product from an adjacent team. This rotational process continues until the team’s original product is returned to them. (Cuseo, 2000)

Rotational Graffiti: Separate topics or issues are written atop separate pieces of chart paper that are presented to different teams. In response to the topic on their sheet, teammates individually write “graffiti” (i.e., their reactions, interpretations, or free associations) for a designated period of time, after which they rotate their sheets clockwise to another team who—without looking at the ideas already recorded—adds their own graffiti on the topic. This rotational procedure continues until each team receives back the sheet (topic) they started with, thus ensuring that all teams have written graffiti on all topics. Finally, each team works independently to integrate or categorize all the ideas expressed by different teams on their particular topic, and then presents their summary to the whole class. (Abrami, 1995)

Send-a-Problem: This is a multi-phase structure that involves the following steps. 

(a) In response to instructor-posed problems that are posted on a flip chart, blackboard or transparency, teams select different problems or issues to address. (b) Each team brainstorms as many solutions as possible to the problem and records them on a sheet of paper that is placed inside a folder—on whose cover the problem is written. (c) After completing its brainstorming on the problem, the folder is passed on to another team who, upon seeing the to-be-addressed problem written on the outside of the folder, begins to generate as many solutions as possible—without opening the folder to see the solutions generated by the previous team. (d) The folders are passed on to a third team who is allowed to review the proposed solutions generated by the previous two teams; their major task is to identify—by consensus—the two most effective solutions to the problem from among those already listed, or create more effective solutions by combining and consolidating different ideas on the list. (Millis, 1997)

Three-Stray, One-Stay (a.k.a., Teams Tour): Three members of a 4-member team stray (rotate) to an adjacent group while one student stays seated to explain his team’s product to three rotating “strays” from another team. After the straying students return to their home team, a second teammate stays back while the other three rotate two teams ahead. Then the third teammate stays back while the others rotate three teams ahead, and finally, the fourth teammate stays back while the other three rotate four teams ahead. When this four-step rotation is complete, each team member will have seen three different products generated by other teams. Teammates then remain together to discusses the differences and similarities among the products they have observed and use this information to improve their own team’s final product. (Kagan, 1992; Millis & Cottell, 1998)

Half-Stay, Half-Stray: A slight modification of Three-Stay, One-Stray that creates a between-team pairing structure by having one pair of teammates from the home team stay to receive a pair of strays from another team, while the second pair strays from the home team to visit with a pair from another team. (Cuseo, 2000)

Cooperative Exam Critique: A variation on the Three-Stay, One-Stray structure in which students who complete exams individually are given the opportunity to gain additional points by retaking the exam in small groups. This structure consists of three basic phases: (a) Teams retake the exam with a group reporter who records the team’s responses. (b) A “Three Stay, One-Stray” procedure is followed in which each group’s reporter—armed with her team’s answers—strays clockwise to join another group to compare different teams’ answers to the same test questions. (c) Reporters rotate back to their home groups to discuss their comparative findings. 

(d) Teams finalize their test answers and submit them to the instructor who adds bonus points to individual students’ test scores for items missed on the individual test that are correct on the team test. (Cottell, 2000)

Roving Reporters: While each team works on the same task, one of its members roves among other teams to obtain ideas that may be added to those generated by her own team. (Kagan, 1992)

Carousel Brainstorming: Teams are given different colored magic markers and a poster on which they are to record their ideas in response to a specific issue or dilemma. Teams then rotate clockwise from one poster to the next and add a different idea to each poster, being sure not to duplicate what another team had already written. (Millis, Sherman, & Cottell, 1993)

Blackboard Share: Students generate ideas in their teams, and as each idea is generated, one teammate goes to the blackboard and posts it. Students from different teams may post new ideas simultaneously. As each new (not already posted) idea is generated by a team, a different team member goes to the board to post it. (Kagan & Kagan, 1998)

   A key advantage of this between-team sharing structure is that it allows individual teams to work independently while simultaneously allowing them to view the ideas of all other teams. This may serve to enrich work within teams and exert synergistic effects across teams—which can provide a concrete illustration of how the term TEAM may serve as an acronym for, “Together Everyone Achieves More.”

Team Stand & Share: One team stands and a teammate reads her favorite item from the team’s list of ideas while other students in other teams check it off if they already have it, or add it to their list if they do not. Then the list is passed to a different teammate who reads his favorite unchecked idea. This process continues until all items on a team’s list have been shared. The team then sits down, and a new team stands and shares its unmentioned ideas. This process continues until all teams have stood up and the distinctive ideas of all teams have been shared. (Kagan & Kagan, 1998)

    In a less time-consuming version of this structure, each team decides on which one of their ideas is best and only shares that idea. (Kagan, 1998)

Stand & Share: A modified version of the above structure in which individual members from different teams successively stand to share one idea generated by their team, while being sure not to repeat an already-shared idea. This rotational process continues with a new member from each team standing and reporting on successive turns—until all unique or distinctive ideas generated by each team have been reported to the whole class. (Kagan, 1992)

Rapid Report Wave: A slightly modified version of the above structure in which students are encouraged to stand and share their ideas in rapid, round-robin fashion that simulates the “wave” displayed by spectators at sporting events. (Cuseo, 2000)
Representative Reporting Groups: One representative from each group volunteers (or is randomly selected) to share her team’s ideas as part of a panel of representative reporters who occupy seats in front of class. Two additional chairs may be included at the front of the room—one chair for any student who would like to come up and ask a question or request clarification on the ideas presented by the panelists, and one chair for the instructor—who may moderate the panel or highlight key differences and recurrent themes expressed by the group representatives. (Abrami, 1995) 

   Note: A minor modification in this structure can be made to simulate the TV game show, Who Wants to be a Millionaire, in which panelists are allowed to seek “lifeline” assistance by calling on a teammate in the audience. 

Fishbowling: A structure designed to encourage observation of, and reflection on, the process of group interaction. The procedure involves having one team sit in a small circle (“fishbowl”) and engage in a group task, while their classmates sit in a larger surrounding circle, observing and assessing group dynamics and the quality of teamwork exhibited. (Aronson, et al., 1978)

Pyramidal Process: A consensus-building structure in which students first make an individual decision with respect to a problem-solving option they think works best. Following this individual decision, students form pairs and reach consensus on their choice of the best option; then pairs form quartets and attempt to reach consensus, followed by quartets who join together to form 8-member groups that also attempt to reach consensus. This “pyramiding” of group size continues until the whole class becomes the decision-making team and attempts to reach consensus with respect to the best option. (Ellis, 1996)

   For this structure to work effectively, students may need to be reminded that consensus building does not mean averaging, voting (majority rules) or horse-trading. Instead, it means trying to reach the highest possible level of agreement among group members—a demanding social and conceptual task that requires maximum participation, patience, and perseverance. 

Conclusion

    The diverse structures cited in this taxonomy possess a high degree of flexibility, giving them the potential for pervasive application in higher education. They are versatile, portable, and transferable to virtually any setting where two or more people are processing the same information, experiencing the same event, or working on a common task. It may be said that structures display five different forms of flexibility: 

(1) Content flexibility—applicable to different disciplines and content areas across the curriculum. 

(2) Task flexibility—capable of being used in conjunction with all major types of important academic tasks that college students are expected to perform, such as: listening and note taking, reading, writing, research, studying, test taking, and test review. 

(3) Pedagogical flexibility—capable of being used in conjunction with virtually all types of instructional methods (e.g., lectures and other types of verbal presentations, class discussions, seminars, laboratory exercises, audiovisual-aided learning, technology-mediated instruction, case studies, role plays, games, and simulations). 

(4) Temporal flexibility—capable of being used at different times and stages in the learning process, namely: (a) at the start of the learning process—to create a positive anticipatory set toward the material to be learned and to activate learners’ existing knowledge (or naive misconceptions) about the to-be-learned material, (b) during the learning process—to interrupt or “punctuate” long periods of passive information reception with interactive experiences that can intercept attention loss and promote active involvement in the learning process, and (c) at the end of the learning process—to promote reflection on, consolidation of, and closure to the learning experience. 

(5) Contextual flexibility—applicable in various contexts, including contexts beyond the classroom, such as (a) academic support services (e.g., peer tutoring or supplemental instruction), (b) academic advisement (e.g., group advising), (c) student development (co-curricular) experiences (e.g., new-student orientation, peer leadership training, residential-life “living-learning” programs, or volunteer/service-learning experiences), (d) academic governance (e.g., college committees and task forces), and (e) professional development programs (e.g., new-faculty/staff orientation and professional development workshops). 

  Used in any of the aforementioned contexts, structures can serve to promote participants’ cognitive development—by increasing their level of active involvement in the process of learning as well as their depth of thinking about the content being learned, and promote their social development—by increasing their level of interpersonal interaction, interdependence, and teamwork. By intentional design, structures serve to elevate group work to a higher level that approximates true teamwork. They take the notion of collaboration and move it from abstraction to action, converting a conceptual ideal into practices that are concrete and real. In so doing, structures have the potential to provide a truly transformative learning experience for college students—one that reforms higher education’s traditional tendency to treat student learning as a passive, isolated, individualistic, and competitive process—and transforms it into an active, interactive, and interdependent experience.
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