
The Team Optimizer Tool 
empowers teachers to quickly 
and easily create teams that 
meet multiple criteria.
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Positive Team Experiences Start with Creating 
the Right Team

It is the first day of the semester. During the syllabus review, 
I see the students grimace as I explain there will be a lot 
of teamwork in the course. By the last day of the semester, 
however, student sentiment has evolved. A large majority 
of the students have come to love and appreciate their team 
members. Many identify teamwork as their favorite aspect 
of the course. In fact, some go so far as to say that they 
could not have survived the course without their team.

If teamwork can be so rewarding and enjoyable, why 
do students initially react so negatively? I believe their 
negative feelings stem, in part, from negative past 
experiences. To reverse that trend and provide students 
with positive team experiences, I recommend improving 
the team creation process.

Methods for Creating Teams
Teachers generally create teams using one of 3 methods: 

self-selection, random assignment, and criteria-based 

assignment. I briefly discuss the pros and cons of each 
method below:

Self-Selected Teams Pros: Allowing students to select 
their own team membership can result in increased 
cohesiveness, accountability and cooperativeness – 
particularly if the students already know each other. 

Cons: A self-selection process can result in students 
feeling anxiety, exclusion, and awkward social pressures. 
Worse, teams formed in this way can be unbalanced in 
terms of capability and diversity of thought. Students’ lack 
of acquaintances in the class (which is usually the case 
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in my large intro level courses) seriously attenuates the 
advantages of self-selection and the process resembles that 
of random assignment.

Randomly Assigned Teams Pros: This approach is easy 
to implement because it is often the default setting in a 
learning management system’s software. 

Cons: Unlike self-selection, random assignment does 
not encourage increased cohesiveness, accountability and 
cooperativeness. Unfortunately, it also offers no protection 
against unbalanced teams. Despite providing none of the 
benefits of the other two methods, it is widely used because 
of its convenience.

Criteria-Based Teams Pros: Instructors can structure 
team membership to better achieve learning outcomes 
and to make the experience more enjoyable for students. 
Each course and each team project will require the 
teacher to consider different criteria for team membership 
assignments. To achieve some of the benefits of self-
selected teams, a teacher may choose to incorporate team 
requests as part of the criteria for assignment.

Cons: The complexity of making meaningful team 
assignments increases exponentially as class size increases 
and as the number of criteria to consider increases. In a 
class of 50 students with 4 key criteria, the time and effort 
required prohibits me from using this approach unless I 
have the help of a tool.

A Tool to Make Criteria-Based Teams Easy

I previously used the CATME tool (www.info.catme.
org) to overcome the logistic difficulties presented by 
juggling multiple criteria when making teams. CATME is 
an online platform for administering surveys and creating 
teams. It also provides excellent tools for conducting 
peer-evaluations within groups. Unfortunately, the 
CATME system recently switched to a pay for service 
business model. 

The approach CATME uses is publicly available in 
published, peer-reviewed journals. I created my own 
team formation tool, called Team Optimizer Tool, based 
on the approach described in those journal articles and 
made it available free to the BYU-Idaho community. The 
algorithms for the tool and many of the ideas in this article 
come directly from a paper by Layton, et. al. (2010). This 
paper, and other papers found on the CATME website, 
explain theories related to teamwork, give empirical 
evidence to support those theories and suggest practical 
tools for implementing teamwork successfully in a course. 

The Team Optimizer Tool At a Glance
This tool forms students into teams of a desired size 

based on criteria defined by you, the instructor. For 
example, you may want the groups balanced in terms of 
certain software capabilities, opinions on certain issues 
and on key demographic variables. You may also want to 
include a criterion that addresses the students’ schedule 
availability to meet outside of class. You can use as many 
criteria as you wish and define them however you like. 

Naturally, some criteria will differ from others in terms 
of importance in deciding team assignments. Therefore, 
before running the tool you must decide the relative weight 
of each criteria. The tool strives to ensure that no group 
deviates too far from meeting your criteria.

Teamwork is not only a useful pedagogical tool, it is also a 
soft skill that employers value. By providing students with 
better team experiences, we can change their perspective 
about teamwork in general.

To... provide students with 
positive team experiences, 
I recommend improving 
the team creation process.
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The Criteria

The tool allows for 4 types of criteria / questions:
• Multiple choice

• Select all that apply (a.k.a. any or all)

• Schedule criteria. This is similar to an any-or-all 

question, but is scored differently. The goal is to 

form groups that have shared availability to meet 

outside of class. NOTE: The question MUST be 

asked/coded in the negative. For example, “mark 

the times you are UNAVAILABLE to meet.”

• Isolation/Under representation. This is similar to a 

multiple choice question, but it is scored differently. 

This criterion protects against isolating certain 

groups of students (females, racial minorities, 

etc.) in a group. Many studies have documented 

the adverse effects of isolating certain types of 

students in a group.

The weights for multiple choice and any-or-all criteria 
can range from -5 to 5. The sign of 
the weight indicates whether the 
instructor wants similar or dissimilar 
responses grouped together. A 
positive weight will lead to groups 
that are diverse with respect to that 
variable. A negative weight leads to 
homogenous group membership

The non-isolation and scheduling 
criteria weights can range between 
0 and 5. The larger the non-isolation 
weight the more important the non-
isolation of minorities becomes in the 
algorithm. Similarly, the larger the 
schedule weight the more important 
shared availability to meet outside of 
class becomes. The tool will not allow 
negative weights on these two types 
of criteria because isolating minority 
groups should not be a goal, nor should creating groups 
with no shared availability. If you enter a negative weight by 
mistake, the tool will change it to a positive weight.

Each class will have different criteria for group 
composition. Below is an example of the criteria/survey 
questions I would use in my class.
1. What is your gender? (select either male or female)

2. What grade did you get in your previous math class? 
(select either A, B, C, D or F)
3. How comfortable are you with Microsoft Excel? (select, 

“Not at all”, “Somewhat”, “Extremely”)
4. What time, outside of class are you UNAVAILABLE to 
meet? (Have option for all two-hour blocks between 8am 
and 10 pm for every day of the week)

I usually obtain student data for team creation through a 
Qualtrics survey and I designed the tool anticipating most 
other instructors would do the same. 

Using the Tool
You can find the tool on the web at https://shiny.byui.

edu/connect/#/apps/371/access. This site is behind the 
BYU-Idaho firewall. A picture of the tool is below. 

The tool needs just 3 inputs to run: 
• A properly formatted .csv file (this contains your 

student information and information  

about the criteria), 

• The size of the groups, 

• The number of iterations (explained in  

the next section). 

You will need to create the .csv file yourself. Most 
instructors will start with a Microsoft Excel file they 
downloaded from their Qualtrics survey that contains the 
student data. However, you could also use a paper and 
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pencil survey, and then enter the data into Microsoft Excel 
manually if desired. Instructions (including video tutorials) 
on the “Detailed Tool Instructions” tab of the tool (circled 
in red on the image of the tool) make creating the file easy. 

The tool output shows up directly below the input portion 
of the webpage after clicking the red “Click to Run” button. 
The tool produces two sections of output. The first section 
repeats back your input about the criteria so you can 
double-check that you entered things correctly. The second 
portion lists students and their team assignment. It also 
shows their answers to the criteria questions so that you can 
check that you are getting the types of teams you like.

The Tool Algorithm for Team Creation
So how exactly does the tool work? The tool starts by 

randomly sorting students into teams. For each team 

the tool then calculates how well the team complies 
with a specific criterion (i.e. we will call this a criterion 
compliance value). To get an overall compliance score 
for a team, the tool calculates a weighted average of the 
criteria compliance values. The more closely a team 

matches your ideal team (i.e. your criteria), the higher the 
compliance score.

The tools strives to ensure that no group deviates too far 
from meeting your criteria. In other words, it maximizes 
the minimum team compliance score. It follows these 4 
high-level steps:
1. Randomly assigns students to teams.
2. Calculates a compliance score for each team to see how 
well they meet the criteria
3. Looks at a pair of teams and considers all possible team 
member swaps.

a. If swapping a team member results in a higher 
minimum score for the two teams, the swap is kept, 
otherwise it is discarded.

4. Cycle through all pairs of teams. Repeat the cycle 
through all pairs of teams 20 times.

Changing the random assignments at the beginning of 
the process (Step 1) can yield different results. So the tool 
allows you to choose how many iterations to run through 
this 4 step process. Each iteration starts with a different 
random assignment of students to teams. The tool will 
automatically select the set of teams from the iteration with 
the best minimum compliance score. For my classes (50 
students, in teams of size 5), I have found that usually about 
4 iterations is sufficient. The only negative impact for asking 
for more iterations is that the tool takes longer to run. 

Conclusion
The Team Optimizer Tool empowers teachers to quickly 

and easily create teams that meet multiple criteria. The 
criteria, which are completely decided by the teacher, 
define the composition of an ideal team. Thus, team 
formation will facilitate the overall pedagogical purpose 
behind teamwork. Teamwork is not only a useful 
pedagogical tool, it is also a soft skill that employers value. 
By providing students with better team experiences, we 
can change their perspective about teamwork in general. 
Thereby shaping their careers and roles in the community 
for the better.  t
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