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Cooperative Learning in the Science Classroom
Roger T. Johnson and David W. Johnson
Cooperative Learning Center at the University of Minnesota

How should students interact with one
another in Science classes?
There are only three major choices. Students can
compete with each trying to do better than the
other students in the class; students can work
individually toward a set criteria; or students can
work cooperatively taking responsibility for each
others’ learning as well as their own. While
traditional teaching has strongly encouraged
students to work alone, competing with each
other, the research on how students learn best
goes in the opposite direction.
Our meta-analysis examining over 600 research studies
dating back to the 1800’s and covering all age groups and
subject matter found that students working together
cooperatively learned much more, with an effect sizes of
over 0.60 when compared to competitive and
individualistic learning (Johnson & Johnson, 1989). Since
an effect size of 0.25 is considered significant, the effect
sizes indicate a major difference in favour of cooperative
learning. In addition students in cooperative conditions
enjoyed the subject matter more (>0.60), had higher
levels of self esteem (>0.40), and were more inclusive and
accepting of diversity (>0.60) When just science
classrooms were considered, the effect sizes favoring
cooperative learning over competition (0.68) and
individualistic learning (0.58) on achievement were
equally impressive.

Of course this research favoring cooperative learning is
not new and is now generally known. The current
problem is that teachers believe they are doing
cooperative learning when they are just putting students
into groups to work. Certainly forming small groups is an
important first step but the next task is to structure
those groups to be cooperative. The structuring of
cooperation is complex and much more than learning a
few techniques. You are changing the norms of how
students interact with each other as they learn. Several
books are available that describe the process including
Circles of Learning, The Nuts and Bolts of Cooperative
Learning and Active Learning: Cooperation in the College
Classroom. However, here is some advice for Science
teachers who want to, or have already, moved beyond
just organizing groups.

In a college level meta-analysis examining only research in
science, math, engineering and technology classes,
students working together again learned considerably
more than student working alone (0.51). Students were
also found to be more persistent (less attrition at 0.46)
and had more favorable attitudes (0.55) in the small group
teaching (Springer, et.al., 1999).

1)

2)
We are updating our 1989 meta-analysis this year
examining more than 1000 studies but have only
completed the data for middle school/junior high students
(ages 12-14). Our finding for these students again yielded
large effect sizes favoring cooperation for producing
achievement (0.42). We also did an analysis to examine
how much of the variance between learning in a small
group vs. working alone was due to having good
relationships and found that 80% of the difference was due
to relationships. Certainly at this age group, and probably
at all age groups, it is important that students have
positive relationships with other students if we want them
to achieve in school (Paper presented at the American
Educational Research Association meeting, 2006). There
is other data indicating that the more difficult the
material and that the more carefully structured the
cooperation is in the small groups the wider the
achievement gab between students working together and
working alone (Johnson & Johnson, 1989).
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Stick to small groups (2-3, maybe 4). Small groups
take less group member skills to be successful;
each student gets more “talk time”; and they
complete the task faster than larger groups.
For most purposes, make the groups
heterogeneous. It enriches the conversation and
provides a way for students to get to know more
students personally. Working cooperatively is
especially important in a diverse classroom as it
builds acceptance of differences.
Provide a clear group goal that can not be
accomplished by an individual. One of easiest
ways to do this is to specify a single set of answers
or product, signed by all group members to
indicate that they contributed, agree with, and
can explain the answers.
Check individual accountability by moving from
group to group and randomly asking one group
member to explain a part of the assignment
already covered. When students realize that all
group members must be able to explain the
material and that you are checking to see that
they do, they are less likely to try to “hitchhike”.
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When a student has difficulty explaining, the
group needs to go back over that part of the
assignment so they can explain it, (and let them
know you will be back to check).
Provide a set of expected behaviors. This is the
operational definition for cooperation and tells
them what you are monitoring for when you visit
each group. Behaviors like “all group members
participating actively”, “carefully considering the
ideas of others”, “encouraging and supporting
others’ ideas”, and “staying with the group until
the job is done” are a few helpful guidelines to
cooperative behavior.
Monitor the groups looking for their understanding
of the Science and their participation in the group.
Have some specific, honest, positive feedback to
give them, and give them a few minutes to discuss
within their group how well they thought they did
on the assignment and how well they interacted
with each other. Setting a goal for next time will
also improve the performance of the groups over
time.
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With the strong research support for cooperative
learning, it is one of the strategies that always appears
in a list of research based practices for teaching. It is
not a huge jump for Science
Teachers who have always used small lab groups. There
are other ways to involve students actively and
cooperatively in direct teaching and reading as well.
After all, cooperative teamwork is how practicing
Scientists work, so why not Science students?
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Science and Technology in Action
– a valuable science teaching resource
Science and Technology in Action, a multi-media resource for science teachers, was launched in November 2005 by Síle de Valera,
Minister of State at the Department of Education and Science. The resource, which was delivered to every second level school in
the Ireland, is available in an A3-size ring binder of printed support materials accompanied by a CD and a dedicated website.

What does it contain?
The resource provides lessons across a range of topics on the Leaving Certificate Biology, Chemistry and Physics, and the Junior
Certificate syllabi. Each lesson is linked to the activities of a leading Irish organisation, illustrating the reality of science in our
everyday lives. During her launch speech Minister de Valera said ‘The Science and Technology in Action resource brings industry
and education together in a most innovative and exciting way’.
Each lesson is accompanied by its Syllabus Reference, a statement of
the Learning Objectives and lesson resources.
How could I use Science and Technology in Action?
There is really no limit to the ways in which it can be used. The
following are some suggestions.
• to introduce a topic so that students see it in a real-life context
• to revise a topic while illustrating its application in real situations
• to add greater depth to students’ understanding
• to raise questions that might lead to clarification of students’
ideas or prompt practical investigations
• to test students’ understanding (True /False questions) individually
or in groups.
• to illustrate the contribution of scientists to enhancing the quality
of life (Biographical Notes). This material might be particularly
useful for transition year science.
• to give students an insight into the mission and operations of
science-based organisations - STS in action.

The ISTA
Many practising teachers provided written material and editorial
expertise during the production of the resource.

New resources on the way
Another set of resources is already in production and
will be supplied to the schools in Autumn 2006.
Teachers

If for some reason you do not have a copy of this useful resource, or
if you would like more information, please contact
info@agservicesgroup.com or ring 01 2300742.
Science and Technology in Action is produced by AG Education Services,
22 Crofton Road, Dún Laoghaire, Co. Dublin
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in the Classroom. Jul 9, 2013 by Norene Wiesen. Creating a Culture of Inclusiveness in the Classroom.Â Formal cooperative learning
groups meet for a time span of at least one class period, and potentially up to several weeks with the goal of completing an assigned
project. Informal cooperative learning groups are ad-hoc groups that support direction instruction (e.g., breaking up into small groups to
discuss a teacher demonstration).Â Subscribe to this blog to get new blog posts right in your inbox and stay up to date on the science
of learning! Enter your email address to subscribe: Blog Home. An Implementation of Cooperative Learning in EFL classes seems to be
worth trying; for it is admitted that this method of teaching influences both social and academic outcomes of students, in a positive way.
Accordingly, the present paper describes an action research process that has been conducted with second year LMD students of
English at Tlemcen University; for the sake of enhancing their grammar competence through cooperative learning.Â European Journal
of Research and Reflection in Educational Sciences. Vol. 2 No. 3, 2014 ISSN 2056-5852.Â Teachers who seek to structure cooperation
in the classroom cannot do so unless they take into consideration some basic elements of cooperative learning. Academic journal article
The Science Teacher. Cooperative Learning in the Science Classroom. By Lin, Emily. Read preview.Â Cooperative learning processes
lessen individual competitiveness and foster cooperative small problem-solving group behavior (Cooper 1990; Johnson, Johnson, and
Holubec 1998; Joyce, Showers, and Rolheiser-Bennett 1987; Marzano, Gaddy, and Dean 2000; Millis 1995; Slavin 1991; Stahl and
VanSickle 1992). By having learners treat each other as resources and requiring learners to go beyond only superficial engagement with
learning materials, cooperative learning provides the social context for students to actively learn and make deeper connections among
facts, concepts, and ideas. Cooperative learn...

