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Broader context

I Small group interaction is a well-established and highly-valued classroom practice

I Online education has not yet intergrated the kinds of structured, small group
activities that lead to positive interactions
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Collaboration in the workplace and in the classroom

Soon, many states and districts will develop or select new assessments aligned with new student-learning standards 
they have adopted. These assessments may include those created by multi-state consortia as well as other state or lo-
cal instruments. This brief is intended to support assessment developers and policymakers as they work to create and 
adopt assessments that promote deeper learning of 21st century skills.

SCOPE, CRESST, LSRI ~ Policy Brief

he United States is poised to make a major shift in how we educate our children, increasing the focus of 
instruction on higher-order “21st century” skills that can help students succeed in a knowledge-based 
society. Today, college and career readiness depend much less on memorizing information, and much more 

on young people’s ability to analyze and apply what they’ve learned to address new problems, design solutions, 
collaborate effectively, and communicate persuasively.

There is no doubt that skill demands have changed. In 1970, for example, Fortune 500 companies were calling 
for the 3 Rs: reading, writing, and arithmetic. By the turn of the century, however, these companies were priori-
tizing teamwork, problem solving, and interpersonal skills. (See Figure 1.) 

One catalyst for the shift in educational 
focus is the adoption of the Common Core 
State Standards (CSSS) by more than 40 
states. The new standards — intended to be 
“fewer, higher, and deeper” than many states’ 
earlier standards — are designed to be inter-
nationally comparable and aligned with the 
changing nature of work and society. 

As states implement these standards, they 
must also develop effective ways to evalu-
ate how well the standards are being taught. 
Fill-in-the-bubble tests will not do the trick. 
As other nations have already discovered, 
new performance assessments are needed to 
evaluate how well students can find, evaluate, and use information rather than just recall facts. In high-achieving 
countries, these assessments frequently call on students to demonstrate what they know through written, oral, 
mathematical, physical, and multimedia products. 

As explained in a recently-released report by the Gordon Commission, representing many of the nation’s leading 
experts in curriculum, teaching, and assessment: 

New assessments must advance competencies that are matched to the era in which we live. Contempo-
rary students must be able to evaluate the validity and relevance of disparate pieces of information and 
draw conclusions from them. They need to use what they know to make conjectures and seek evidence 
to test them, come up with new ideas, and contribute productively to their networks, whether on the 
job or in their communities. As the world grows increasingly complex and interconnected... the empha-
sis in our educational systems needs to be on helping individuals make sense out of the world and how 
to operate effectively within it. 
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Figure 1: Fortune 500 Most Valued Skills
1970 1999

1 Writing Teamwork

2 Computational Skills Problem Solving

3 Reading Skills Interpersonal Skills

4 Oral Communications Oral Communications

5 Listening Skills Listening Skills

6 Personal Career Development Personal Career Development 

7 Creative Thinking Creative Thinking

8 Leadership Leadership

9 Goal Setting / Motivation Goal Setting / Motivation 

10 Teamwork Writing

I Most-valued skills have been steadily
shifting1

I Similar story from 2010 - 2018:
Employers rate teamwork and problem
solving among the most important
skills/qualities of job candidates2
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cooperative efforts through a division of labor in which each 
person learns material or skills to be subsequently used in 
cooperative activities. Learning facts and simple skills to be 
used in subsequent cooperative efforts increases the per-
ceived relevance and importance of individualistic tasks. It is 
the overall cooperative effort that provides the meaning to 
individualistic work. It is contributing to the cooperative 
effort that makes individualistic goals important.

Research on Social Interdependence

Amount and Characteristics of Research

The study of cooperative, competitive, and individualistic efforts 
is commonly recognized as the oldest field of research in U.S. 
social psychology. In the late 1800s, Triplett (1898) conducted a 
study on the factors associated with competitive performance. 
Since then, more than 1,200 studies have been conducted on the 
relative merits of cooperative, competitive, and individualistic 
efforts and the conditions under which each is appropriate. Many 
of the research studies have yielded findings with high internal 
validity, being carefully conducted by skilled investigators under 
highly controlled laboratory (31%) and field (65%) settings. 
When rated on the variables of random assignment to condi-
tions, clarity of control conditions, control of the experimenter 
effect, control of the curriculum effect (same materials used in all 
conditions), and verification of the successful implementation of 
the independent variable, 51% of the studies met these criteria. 
This is one of the largest bodies of research within psychology, 
and it provides sufficient empirical research to test social interde-
pendence theory’s propositions.

Findings from the research on social interdependence have an 
external validity and a generalizability rarely found in the social 
sciences. The more variations in places, people, and procedures 
the research can withstand and still yield the same findings, the 
more externally valid the conclusions. The research has been con-
ducted over 11 decades by many different researchers with mark-
edly different theoretical and practical orientations working in 
different settings. Participants in the studies varied from age 3 to 
older adults and have come from different economic classes and 
cultural backgrounds. Widely different research tasks, ways of 
structuring social interdependence, and measures of the depen-
dent variables have been used. The duration of studies ranged 
from 1 session to more than 100 sessions. The research has been 
conducted in numerous cultures in North America (Caucasian, 
Black American, Native American, and Hispanic populations) 
and countries from North, Central, and South America, Europe, 
the Middle East, Africa, Asia, and the Pacific Rim. The research 
on social interdependence includes both theoretical and demon-
stration studies conducted in educational, business, and social 
service organizations. The diversity of the research gives social 
interdependence theory wide generalizability and considerable 
external validity.

The many diverse dependent variables examined in studies on 
social interdependence over the past 110 years may be subsumed 
within three broad categories (D. W. Johnson & R. Johnson, 
1989, 2005a): effort to achieve, positive interpersonal relation-
ships, and psychological health (see Table 1).

Effort to Achieve

The average person cooperating was found to achieve at about 
two thirds of a standard deviation above the average person per-
forming within a competitive (effect size = 0.67) or individualistic 
(effect size = 0.64) situation (D. W. Johnson & R. Johnson, 
1989). All effect sizes were computed using Cohen’s d and 
adjusted for sample size utilizing the procedure recommended by 
Hedges and Olkin (1985). When only studies yielding findings 
with high internal validity were included in the analysis, the effect 
sizes were 0.88 and 0.61, respectively. Cooperative experiences 
promote more frequent insight into and use of higher level cognitive 
and moral reasoning strategies than do competitive (effect size = 
0.93) or individualistic (effect size = 0.97) efforts. Cooperators 
tend to spend more time on task than do competitors (effect size = 
0.76) or participants working individualistically (effect size = 
1.17). Competitors tended to spend more time on task than did 
participants working individualistically (effect size = 0.64). 
Cooperation, when compared with competitive and individual-
istic efforts, tends to promote greater long-term retention, higher 
intrinsic motivation and expectations for success, more creative 
thinking (i.e., process gain), greater transfer of learning, and 
more positive attitudes toward the task and school.

Positive Relationships and Social Support

More than 180 studies have compared the impact of cooperative, 
competitive, and individualistic efforts on interpersonal attrac-
tion. Cooperative efforts, when compared with competitive 

Table 1
Mean Effect Sizes for Impact of Social Interdependence 

on Dependent Variables

 
Dependent 
Variable

Cooperative 
vs. 

Competitive

Cooperative 
vs. 

Individualistic

Competitive 
vs. 

Individualistic

Achievement 0.67 0.64 0.30
Interpersonal 

attraction
0.67 0.60 0.08

Social support 0.62 0.70 −0.13
Self-esteem 0.58 0.44 −0.23
Time on task 0.76 1.17 0.64
Attitudes toward 

task
0.57 0.42 0.15

Quality of 
reasoning

0.93 0.97 0.13

Perspective 
taking

0.61 0.44 −0.13

High-quality 
  studies

 Achievement 0.88 0.61 0.07
 Interpersonal  

  attraction
0.82 0.62 0.27

 Social support 0.83 0.72 −0.13
 Self-esteem 0.67 0.45 −0.25

Source. Johnson, D. W., & Johnson, R. (1989). Cooperation and competition: 
Theory and research. Edina, MN: Interaction Book Company. Reprinted 
with permission.

I J & J (2009) document 1200 studies
about cooperative learning.3

1Figure: Darling-hammond, L., Herman, J., Pellegrino, J., Abedi, J., Aber, J. L., Baker, E., ..., Steele, C. M. (2013). Criteria for
High-Quality Assessment. SCOPE, CRESST, LSRI Policy Brief. (Link to report)

2National Association of Colleges and Employers Annual Job Outlook, 2010-2018; Annually, N ≈ 300 responses (≈ 25% of
NACE members)

3 Figure: Johnson, D. W., & Johnson, R. T. (2009). An Educational Psychology Success Story: Social Interdependence Theory and
Cooperative Learning. Educational Researcher, 38(5), 365-379. https://doi.org/10.3102/0013189X09339057
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What we’ve tried so far

+

Open source, actively developed online 
learning platform with an established API 

(Xblock) for incorporating community-
developed components

Pre-reqs:
• Python
• JavaScript
• HTML and CSS
• Git

Open source, JS library developed by 
Mozilla to allow RTC on any website

Pre-reqs:
• JavaScript
• HTML and CSS
• Git

I Demo: youtube.com/watch?v=79zBlKfMcJQ

I Code: github.com/collabassess/cpsx
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Why is this a good project?

I Prototype is evidence of feasibility: can fork, or start from scratch

I Lots of cool problems that are relatively modular

I Teacher-facing UX (Studio: authoring content)

I Student-facing UX (LMS: delivers content to students)

I Queuing and Matching protocols (how to put students into groups)

I Database API that can support real time analytics

I Collaborifying open source educational content (e.g., https://phet.colorado.edu)

I Design (making it look good!)

I Contributing to an active online community: github.com/edx has 475 contributors

I An open source CS project for social good: Improving online education
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https://phet.colorado.edu
https://github.com/edx/edx-platform


Summary of recent activity

I Publications:

Mohan, K., Bergner, Y. & Halpin, P. F. (in press) Predicting group performance using process data in
a collaborative assessment. Technology, Knowledge, & Learning.

Halpin, P. F. & Bergner Y. (2018). Psychometric models of small group collaborations.
Psychometrika.

I Code (early beta):

CPSX: An XBlock for realtime chat in OpenEdx.
Demo: collaborative-assessment.org Code: github.com/collabassess

scirt: An R package for estimating social combination IRT models.
Code: github.com/peterhalpin/scirt

I Research Support (recent):

Institute of Education Sciences (Pending decision). Curriculum-based assessments of student
collaboration (Goal 5) (PIs: Halpin & Bergner)

Moore Sloane Data Science Environment Seed Grant (2018). Bringing real-time collaboration into
online education (PIs: Halpin & Bergner)

I Collaborators:

Yoav Bergner (NYU CDS / LEARN) | Kaushik Mohan (McKinsey) | Junyan Yao (Elevation
Securities) | Jacqueline Gutman (Plated) | Ajay Thorve (NVIDIA)
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