
do not place a premium on self-directed processes but

rather emphasize simple, presumably automatic,

mechanisms.

Despite these results, it is not clear whether

the underlying learning mechanisms actually differ

between people of different ages, or if the apparent

discontinuities arise epiphenomenally. Older learners

may suffer more from proactive interference than

younger learners, not because fundamental mechan-

isms differ, but rather because they have many more

years of experience to interfere with learning and

memory. If a constant amount of proactive interfer-

ence affects different tests or tests for different types

of information differentially, then empirical test disso-

ciations can appear between age groups without

a change in the underlying cognitive processes.

Aaron S. Benjamin

See also Learning; Learning Objectives; Learning Style
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COOPERATIVE LEARNING

Cooperative learning is an instructional process that

engages students in collaborative discussions about

the content to promote learning. The discussions may

involve teaching, explaining, asking questions, quiz-

zing, or checking, in an instructional activity where

students actively share in the responsibility for learn-

ing. Cooperative learning processes significantly

restructure classrooms from passive learning environ-

ments, with the teacher dominating the instructional

conversation, into engaging environments where stu-

dents actively participate in the learning environment.

Cooperative learning also attempts to change the

social and motivational environment in the classroom

to promote positive and supportive peer interactions

and a positive orientation toward achievement and

learning. This selection on cooperative learning will

describe the philosophical and historical roots of

cooperative learning. It will describe the theory

behind the positive effects of cooperative learning and

finally discuss some of the common cooperative

learning methods used in elementary, secondary, and

college instruction.

In many forms of cooperative learning, teachers

initially lead instruction as a way to communicate

new information or skills to students. As the students

practice the new learning, the teacher guides them to

develop more proficiency. Gradually, the students

take the instructional lead as they interact with peers

practicing collaboratively. This type of transfer of

responsibility for learning, from the teacher increasing

gradually to the students, is characteristic of most

forms of cooperative learning.

There is an important distinction between cooper-

ative learning and more traditional group work.

Cooperative learning has structural features that are

important to determining how the students work

within the group and the effects that cooperative

learning has on both academic and social outcomes.

Most researchers believe it is important for well-

structured cooperative learning to have a group goal

and individual accountability. The group goal is

the reason for the group members to collaborate; it

motivates the students to work together and creates

the interdependence necessary for a well-function-

ing group. Some examples of group goals include

a written report, a product for a project, or an aver-

age test score for the group. The individual account-

ability is the reason for each group member to learn,

and it is critical for the positive academic benefits

found in cooperative learning research. The individ-

ual accountability ensures that each member of

the group does his or her share of the work. Well-

structured cooperative learning differs greatly from

traditional group learning in large part because

group work did not necessarily include individual

accountability. For example, it is possible for one

person in the group to write the whole report or to

do most of the problems in the group activity. This

kind of group work is less likely to lead to the kind

of positive social and academic effects found in the

research on cooperative learning.
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Historical Background

Cooperative learning is not a new idea in education.

Certainly, one of the early uses of cooperative learn-

ing occurred in the one-room schoolhouse, where one

teacher was forced to teach students with a very wide

range of abilities and ages. It is likely that teachers

used collaboration among students as a pragmatic

response to a challenging teaching situation. The phil-

osophical notion of learning through peer collabora-

tion is seen much earlier, in the writing of Quintilian

(1st century) and Comenius (17th century), up to

more recent work by John Dewey (20th century). All

discuss the potential benefits of students teaching and

learning from one another, yet it is unclear whether

any of these earlier conceptions of cooperative learn-

ing took hold in the educational settings of the day.

Current applications of cooperative learning trace

its development to sociology and social psychology in

the mid-20th century, specifically to Gordon Allport’s

Social Contact Theory and Morton Deutsch’s studies

of group dynamics. While studying racial prejudice in

social settings, Allport found that prejudice was

reduced in settings where racially diverse people had

close, substantive contact while working to achieve

a common goal. The quality and depth of the racial

interaction was an important factor in reducing racial

prejudice. This became an important issue as public

schools in the United States began the long task of

desegregating, and overtly prejudiced behavior and

poor peer relations were typical in newly desegre-

gated schools.

Similarly, Deutsch’s work provided social psycho-

logical support to this theory. In his work on competi-

tion versus cooperation, Deutsch found that in

cooperative settings, where an individual’s success

was dependent on the success of others, individuals

engaged in more positive communication with one

another. These positive and supportive communica-

tion patterns led to groups with higher productivity

and significantly more positive peer relations. This

contrasted with the findings that competitive environ-

ments led to less group cohesion, fewer facilitative

interactions, and generally less positive peer relations.

Social Outcomes of Cooperative Learning

These social psychological developments became

of particular interest to educational psychologists in

the 1960s and 1970s as research in desegregated

schools found that racial prejudice and segregation

within the schools were prevalent. Researchers

applied social contact theory to the problem of

diminishing prejudice and poor peer relations in

newly desegregated schools. Early work on coopera-

tive learning models such as Jigsaw and Teams

Game Tournament attempted to put students together

in groups to collaborate on common goals in an

attempt to engage them in the kind of substantive

contact that Allport had noted reduces prejudice.

The research by Elliott Aronson, David DeVries,

Robert Slavin, and David Johnson found that cooper-

ative activities that engaged students of different

races and backgrounds in substantive, academically

oriented dialogue decreased prejudice and increased

the quality of peer relations. The effects of coopera-

tive learning on improving peer relations were found

to transfer to relations outside the classroom, and

positive peer relations remained during the school

year even after the cooperative learning activities

were over.

Academic Outcomes of
Cooperative Learning

As cooperative learning research became more

prevalent in schools, researchers noticed significant

increases in academic performance among the cooper-

ative groups. This was a natural extension of

Deutsch’s previous work on group dynamics as the

group’s positive and supportive communications led

to higher productivity. Initially, the research on aca-

demic benefits used generic models of cooperative

learning like Student Teams Achievement Division

(STAD), Jigsaw, Learning Together, and Group

Investigation (all described below). These models

engage students in cooperative learning processes

where they interact collaboratively on academic con-

tent. The models are not content specific and can be

used with almost any instructional content. Typically,

teachers use them as periodic activities to facilitate

learning the content, often as an interactive way to

practice the content or skills.

Similar research on student learning in university

settings has also found academic benefits of coopera-

tive learning. Researchers such as Alison King,

Donald Dansereau, and Angela O’Donnell have found

that peer collaboration during lecture and while read-

ing textbooks can improve students’ learning and

retention of the content being presented.
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Over time, some cooperative learning models

became closely connected with specific content,

becoming an instructional process integrated into

daily instruction rather than an add-on activity that

students engaged in periodically (e.g., weekly). Con-

tent-specific models of cooperative learning include

Reciprocal Teaching and Cooperative Integrated

Reading and Composition in reading and language

arts, and Team Accelerated Instruction in mathemat-

ics. These content-specific models were found to have

similar advantages for student learning.

The Nature of Cooperative Dialogue

For cooperative learning to be effective in pro-

moting achievement, the cooperative dialogue must

go beyond the ‘‘facilitative communication’’ first

described by Deutsch. Research has found that not all

student help is effective in increasing the achievement

of both members of the dyad. Peer communications

that result in terminal responses, where one student

simply tells the answer to the other student, do little to

increase the learning of either the student who gives

the response or the student who receives the response.

On the other hand, when a student provides an expla-

nation as a response, like telling how to find the correct

answer or explaining why an answer is correct, both

students are likely to benefit from the experience.

Receiving an explanatory response helps a student

learn or encode something he or she previously did not

know. More importantly, giving an explanation helps

the other member of the dyad to process what he or

she has learned in his or her own words, making more

connections between the new information and his

or her prior knowledge and enhancing understanding.

Some research has suggested that the students who

provide elaborative explanations actually experience

greater achievement benefits than their peers who

receive the elaborative explanations.

Multiple Theoretical Rationales
for Cooperative Learning

A number of theoretical rationales have been used to

develop and explain cooperative learning activities.

As described above, the earliest rationale was based

upon sociological theory relating to social contact and

social psychological theory relating to group dynam-

ics. These theories predicted and explained the

positive social outcomes found in early cooperative

learning research; however, the theories did little to

explain the learning outcomes.

Generative Learning Theory

Perhaps the most prevalent theory for explaining

cooperative learning’s academic effects is generative

learning theory. Generative learning suggests that when

learners explain something to someone else in their

own words, they increase their understanding of what

they explain. Generative learning is situated within

the information processing model of cognitive learn-

ing theory and specifically focuses on the processes

involved in the activation of prior knowledge so that

new knowledge is integrated with previously learned

knowledge, thus increasing the probability of compre-

hension and recall of the new knowledge. This theoret-

ical view explains the importance of giving elaborative

explanations during cooperative learning to promote

learning for not only the student who receives the

explanation, but also for the student who gives the

explanation. Generative theory provides a rationale for

the evidence that high-ability students gain as much or

more academically from cooperative learning as do

average- or lower-ability students. Although common

knowledge would cause one to expect lower-ability

students to have the greatest benefits from cooperative

learning processes, generative learning theory helps to

explain why this is not necessarily the case.

The generative learning benefits during cooperative

learning depend on students explaining or elaborating

to one another; thus, teachers must monitor the interac-

tions to make sure students provide explanations and

do not provide terminal responses. Teachers also need

to ensure that all students, regardless of ability, have an

opportunity to provide elaborative explanations. To

some extent, research has found that scripting interac-

tions where students alternate roles in the elaborative

dialogue can remedy the issue of equal opportunity to

engage in the generation of explanations.

Sociocultural Learning Theory

Other cooperative learning research uses sociocul-

tural theory and Lev Vygotsky’s work to explain the

academic effects of cooperation. Vygotsky suggests that

development and learning occur as individuals internal-

ize new information and skills, those within the proximal

zone of development. In particular, Vygotskian theory

states that for complex cognitive tasks, learners benefit
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from interactions with more competent peers, like those

interactions in cooperative learning. The theory suggests

that interaction facilitates the internalization of newly

learned skills. This type of interaction has also been

called a cognitive apprenticeship, where learning occurs

while engaging in academic interactions with a more

competent peer or adult. The theory offers an under-

standing of the broader sociocultural context of coopera-

tive learning, yet it may not fully explain the learning

processes involved.

Sociocultural theory revolves around the ability of

peers to provide guidance and feedback to one another

during the collaborative dialogue, and their ability to do

this effectively may depend on the age and sophistication

of the students. Researchers have found that directly

teaching, guiding, and monitoring students in how to

engage in collaborative dialogue increases students’

capability of providing these kinds of interactions.

Piagetian Learning Theory

Piagetian theory has also been applied to understand-

ing the effects of cooperative learning, specifically

through the concepts of construction of knowledge and

cognitive conflict. The theory suggests that contradic-

tory views, such as those that might occur in cooperation

with a peer, create cognitive conflict. Piagetian theory

suggests that cognitive conflict results in disequilibration

that drives the learner to attempt to solve the internal

conflict and hence construct meaning. Cooperative

learning creates social interactions in which cognitive

conflict occurs, and where continued collaborative dia-

logue (e.g., elaborative explanations) leads to conflict

resolution and cognitive re-equilibration. The theory

suggests that in cooperative learning, the interactions

with peers stimulate this cognitive process that in turn

increases learning of new information and skills.

This type of cooperative learning puts a premium

on students learning how to work together in attempts

to solve problems and resolve disagreements. Team-

building activities are essential in order for groups to

have sufficient cohesion and conflict resolution skills

to work through their disagreements and collaborate

in their investigations. The teacher’s role is to pro-

mote team building and to act as a facilitator in guid-

ing learning through investigation.

Sociocognitive Learning Theory

Albert Bandura’s sociocognitive theory has also

been used to explain the impact of cooperative

learning processes on students’ learning. Sociocogni-

tive theory suggests that the learner will benefit from

models in the environment, such as interacting with

peers to promote both learning and motivation. At the

same time, the theory suggests that the learner will

reciprocally influence the group in the process,

through goal setting, self-efficacy, and self-regulation

during the cooperative processes. The reciprocal

influence in this theory helps to explain many of the

influences in peer collaboration; however, the inter-

nalization of learning, although mentioned, is not

explicated.

To a great extent, these theories are not incompati-

ble with one another, nor do they contradict one

another in attempting to explain and describe the

effects of cooperative learning on learning. Instead,

they offer different foci in attempts to explain the

nature of cooperative learning processes and the

learning processes they promote. Because of their dif-

ferent foci, no single theory seems to capture all that

is important about learning during cooperative inter-

actions. Each offers a somewhat different insight into

cooperative learning processes.

Selected Cooperative
Learning Methods

There are a variety of methods for integrating coopera-

tive learning into classroom instruction. The methods

reflect differences in theoretical perspective, student

population, or the nature of the instructional content.

This list is by no means all inclusive; it is only

intended to provide descriptions of methods to show

the variety of different ways cooperative learning has

been applied to classroom instruction. The initial mod-

els will be generic models that are cooperative learning

processes that can be applied to a wide range of con-

tent. The latter models will be content-specific models

specifically designed for use in one content area.

Jigsaw

Jigsaw is one of the earliest models of cooperative

learning processes, and it was developed by Elliott

Aronson. Jigsaw is best used with students in elemen-

tary school through college for learning narrative con-

tent (e.g., learning from a chapter in a text, doing

a research report) and when the goal is content knowl-

edge rather than skills. Teams are typically made up of

four members. Members are assigned a portion of the
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content that they are to research and learn so they can

teach it to the other students in the team. In essence,

they become the experts in that content. All of the stu-

dents who are to become experts in the same content

meet and work together on the important information

for their area. After they have gathered the information,

each expert returns to his or her team and teaches the

content to the other students. In this way, each student

has an opportunity to teach and elaborate on a portion

of the content to his or her peers.

Student Team Achievement Division (STAD)

STAD is a cooperative learning method developed

by Robert Slavin that is used in learning factual con-

tent (e.g., vocabulary, social studies or science infor-

mation) as well as discrete skills (e.g., spelling, math

computation, or language mechanics skills) for stu-

dents in second through twelfth grade. Typically, it is

used near the end of a unit of instruction and is used

to promote active student practice in preparation for

a test on the content. In STAD, the students are

assigned to heterogeneous teams composed of four or

five students. Initially, the teacher computes a base

score in the content for each student, using a previous

test(s) or a pretest. As students begin preparing for the

end-of-the-unit test, they quiz one another about the

material they are learning. Students then take the test,

which is used to determine their grade and to deter-

mine their improvement points. Improvement points

are based on the amount by which the student’s per-

formance increases above his or her previously com-

puted base score. Improvement points are then used

to calculate team scores for use in recognizing teams

with good overall improvement. A large quantity of

research on STAD consistently shows its positive

effects on achievement and peer relations.

Teams Game Tournament

Like STAD, Teams Game Tournament (TGT) is

used to promote students’ learning of factual content or

discrete skills, and is typically used near the end of

a unit of instruction. In TGT, students from heteroge-

neous teams play an academic game, or tournament,

that involves answering questions about the content,

competing against three students of similar ability from

other teams. The tournament involves students taking

turns answering questions on the content. The other

two students in the tournament can challenge the

student if they think he or she is incorrect. For every

question the student answers correctly, the student gets

a point. The points are used to calculate team scores,

which, like STAD, are used for team recognition.

Group Investigation

Group Investigation is a cooperative learning

method developed by Shlomo Sharan and Rachel

Hertz-Lazarowitz in Israel that focuses on developing

social skills and positive peer relations while learning

academic content. The method is essentially coopera-

tive inquiry, where students acquire, analyze, and syn-

thesize information to solve a problem (e.g., write

a research report, develop a plan of action). The

groups work together to use resources such as texts,

reference materials, and technology resources to col-

lect relevant information. They then discuss how to

organize the information for use in solving their spe-

cific problem. The teacher acts as a facilitator and

guide, directing students to various information

resources and asking them questions to guide their

problem solving. At the end, each group presents

a report of its work to the entire class. Research

has shown that Group Investigation is particularly

effective in increasing peer relations and developing

students’ interpersonal skills.

Learning Together

The Learning Together cooperative method devel-

oped by David Johnson and Roger Johnson is used

in elementary and secondary school. The method

emphasizes face-to-face interaction, positive interde-

pendence, individual accountability, and interpersonal

skills. Typically, Learning Together involves team

building and teaching students appropriate interper-

sonal skills to facilitate the cooperative learning pro-

cess. Some of the Learning Together methods have

students study content together and quiz each other in

preparation for individual tests. Other Learning

Together methods involve students working together

to complete a group test. Research on Learning

Together has consistently indicated improved inter-

personal relations and acceptance of peers.

Guided Reciprocal Peer Questioning

Guided Reciprocal Peer Questioning (GRPQ) is

a cooperative learning method developed by Alison
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King that was used initially with college-age students.

Subsequent research has shown it can also be used

effectively with children in the upper primary grades.

GRPQ is used to help students actively process con-

tent presented in a narrative fashion, either in a text-

book or from a lecture. Students are taught to ask

questions about the content based upon question star-

ters like ‘‘What does ____ mean?’’ ‘‘Describe ____ in

your own words.’’ ‘‘Explain why ______.’’ Students

ask a question to a partner, who attempts to answer it

and then reciprocates by asking another question. This

process can be used as students read a section of

a textbook, or during a lecture when the instructor

periodically stops to allow students to ask questions

of a peer. Research has shown that students who use

this method retain more information they read or hear

in lecture, and it promotes metacognitive skills as stu-

dents learn to ask themselves questions either during

reading or when listening to a lecture.

Cooperative Integrated
Reading and Composition

Cooperative Integrated Reading and Composition

(CIRC) is a cooperative learning approach to teaching

reading and language arts developed by Robert Slavin

and Robert Stevens. CIRC has been used with stu-

dents in second through fifth grade, and a companion

model, Student Team Reading and Writing (STRW),

has been used in middle school literacy instruction.

CIRC is a multifaceted approach that involves stu-

dents in learning both factual content (e.g., new

vocabulary) and skills (e.g., reading comprehension

and writing). The teacher provides initial instruction

that is followed by students practicing collaboratively

to complete tasks such as developing vocabulary

knowledge, developing comprehension of the story,

extending story comprehension through writing about

the story, and engaging in the writing process for cre-

ative writing activities. Students check factual knowl-

edge, make and elaborate on predictions, and provide

clarifying explanations to one another about what

they are reading. At the end of the instructional cycle

(e.g., weekly), the students take tests, and the points

earned on the test are used for team scores that are

used for team recognition like that described above

in STAD. Research studies have shown that CIRC

and STRW have significant, long-term, positive

effects on students’ achievement, attitudes, and peer

relations.

Reciprocal Teaching

Reciprocal Teaching is a cooperative learning

method developed by Annamarie Palincsar to

improve reading comprehension skills for students in

elementary and middle school. Reciprocal Teaching

begins with the teacher providing explicit instruction

on comprehension strategies related to questioning,

clarifying, summarizing, and predicting as students

read. The teachers follow the initial instruction by

guiding students as they practice using the strategies

by prompting them with questions that they answer.

Over time, the students take more responsibility by

using questions to prompt one another; the questions

are followed by answers in a reciprocal dialogue. The

teachers monitor and guide the dialogue, helping

the students increase their accuracy and proficiency

in using the comprehension-fostering strategies.

Research provides evidence of the efficacy of Recip-

rocal Teaching for students from third grade through

middle school, with particular emphasis on struggling

readers. Students also maintain the benefits of Recip-

rocal Teaching after the conclusion of its use in

instruction.

Team Accelerated Instruction

Team Accelerated Instruction (TAI) is a cooperative

learning approach to mathematics instruction devel-

oped by Robert Slavin for use in elementary and early

middle grades. TAI focuses primarily on teaching math

computation skills in a way that allows students to

move at their own pace as they master each skill. The

teacher begins the instructional cycle with an ad hoc

instructional group based on those students beginning

that particular unit. Following the initial instruction, the

students engage in practice activities to develop mas-

tery of the new skills. Students work in heterogeneous

teams, allowing team members to give feedback and

explanations to one another as they practice. There is

ongoing progress monitoring as students take periodic

tests to assess mastery. Students also earn points for

their team by the number of instructional units they

master and their level of performance on the mastery

tests. Team points are used in determining team recog-

nition like that in STAD, described above. Research

indicates that TAI improves students’ mathematics

achievement and interpersonal relations for students of

all abilities in second through sixth grades, and reme-

dial secondary mathematics.
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Across cooperative learning methods, there is

remarkable consistency in how cooperative learning

can positively influence academic and social out-

comes in instruction across a variety of grade levels.

Robert J. Stevens

See also Cognitive View of Learning; Peer-Assisted

Learning; Social Learning Theory; Vygotsky’s Cultural-

Historical Theory of Development
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CORRELATION

Correlation is a descriptive statistical technique whereby

the relationship between pairs of variables is assessed.

The strength of the association between two variables

can be determined either qualitatively, with a scatterplot,

and/or quantitatively, with a correlation coefficient. A

scatterplot is a two-dimensional graph with one variable

plotted on each axis, whereby the slope of the least

squares regression line (i.e., a linear ‘‘fit’’ through the

maximum point cluster) indicates the overall direction

and strength of the association. If the linear trend of

ordered pairs is sloped upward (downward) from the

origin and toward the right, the correlation between the

two variables is positive (negative); no slope indicates

a neutral relationship, and the variables are unrelated.

The closer the data points cluster to this line, the stron-

ger the association between the two variables.

The most common quantitative measure of correla-

tion is the Pearson product-moment correlation coeffi-

cient, or simply Pearson’s correlation (r), expressed

as the ratio of the covariance between two variables

to the product of their individual standard deviations.

Pearson’s correlation assumes a linear relationship for

the variables under consideration and that the data are

of ordinal or ratio scale and normally distributed. Cor-

relation values range between−1.00 and 1.00, with

more positive (negative) values indicating a stronger,

direct (inverse) relationship and those values closer to

zero signifying that the variables are not linked. The

categorization of the strength of correlation coefficient

values varies by discipline and inquiry. Typically,

meaningful r values in the behavioral sciences are in

the order of |0:60− 1:00| for strong, |0:59− 0:40| for

moderate, and |0:2− 0:39| for weak associations. The

researcher must evaluate the correlation coefficients

with caution as an association between two variables

does not equate with causation, and, in some cases,

spurious relationships may be found between vari-

ables that defy logical explanation.

To test whether or not a correlation coefficient is

significant, the t-test statistic is the most common

measure used, especially for sample sizes smaller than

30. The t-test is the ratio of the Pearson’s correlation

coefficient (r) to the standard error of the estimate,

a measurement of the variability of sample means.

The t-test scores are often converted to probability

values (p values), which identifies the probability of

erroneously rejecting the null hypothesis if it is, in

fact, true (i.e., a Type I error). Significant p values are

typically those that are less than 0.05, indicating a 95%

(or greater) confidence interval and, thus, the probabil-

ity of making a Type I error less than 5%. In the case

of a significant t-test, the null hypothesis that the two

variables are independent (i.e., not correlated) must be

rejected and the alternate hypothesis that the variables

are related should be accepted. Based on the tail of the

probability distribution, the alternate hypothesis is des-

ignated as either one-tailed (directional) or two-tailed

(nondirectional), the latter being more appropriate if

there is no a priori knowledge on the direction of the

correlation between the two variables.

The use of Pearson’s product-moment correlation

coefficient in educational psychology is illustrated in

the following example. Suppose a researcher wanted
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