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A lthough working in teams 
is a central component of 
the patient-centered medi-

cal home,1 emphasizing teamwork 
in health care is not new.2 Most, 
if not all, health care systems and 
practices strive for highly developed 
teamwork. However, the practical 
application of team-based care in 
primary care settings has achieved 

only modest penetration into main-
stream health care. As the Ameri-
can health care system continues to 
transform, there is consensus that 
team-based care is foundational to 
improving access, quality, and cost 
of care.3 Team-based care is critical 
to the creation of a care delivery sys-
tem in which health professionals 
are intentionally configured to take 

collective responsibility for patient 
and population health outcomes.1,4 

Team-based care holds promise as 
an important strategy to improve pa-
tient outcomes and to increase the 
capacity and sustainability to pro-
vide primary care. However, despite 
this potential, our understanding of 
the impact of teams and the ways 
they contribute to key health care 
outcomes is limited by the lack of 
robust, validated measures of the ef-
fectiveness or quality of team func-
tioning, particularly in primary 
care.5 

Decades of research, both in 
health care5,9-13 and outside of health 
care,6-8 have shown the importance 
of using groups of people working 
toward a common goal. While the 
term “team” is part of the organiza-
tional language in health care, work 
groups are often regarded as teams 
simply because they are labeled as 
such. Placing a group of individu-
als from different disciplines in the 
same room does not mean they will 
function as a team. There are nu-
merous definitions of highly effective 
health care teams, but at the most 
basic level it requires two or more 
individuals with specific roles to per-
form interdependent tasks and share 
a common goal. Team members must 
have the skills to share information 
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(communicate) to enable the team to 
coordinate the care necessary for ef-
fective and efficient patient care.10,11 
Because most medical professionals 
are not trained in team skills and 
behaviors, facilitating team devel-
opment and training is required. A 
conceptual model of teamwork that 
includes individual team member 
competencies, attributes specific to 
team behaviors, and organizational 
support for teamwork has been pro-
posed.10 Each team member brings 
individual skills, knowledge, atti-
tudes, and necessary behaviors to 
the practice team, but these are in-
sufficient to fully define a team and 
generate the necessary outcomes of 
a team-based care approach. There 
is widespread agreement that two 
types of variables influence health 
care team performance: (1) attri-
butes of the team itself and (2) at-
tributes of the larger organizational 
context within which the team func-
tions.11,12 While tools have been de-
veloped to assess individual team 
member behaviors and skills us-
ing standardized observational and 
self-assessment instruments,10 few 
instruments have been developed 
that use self-reported team mem-
ber perceptions to evaluate the ex-
tent to which known team attributes 
are present in a team. 

A recent review of survey in-
struments designed to measure 
teamwork in health care settings14 

identified 35 surveys, nine of which 
met criteria for psychometric valid-
ity. Most of these surveys measured 
domains related to communication, 
coordination, and respect, though 
variability exists in the dimensions 
of teamwork that were assessed. The 
number of items from the psycho-
metrically tested surveys ranged 
from five to 54 items. These exist-
ing measures have strengths and 
weaknesses based on the specific be-
havioral processes being assessed. 
An important challenge in studying 
teamwork is that the items can re-
fer to many different behavioral pro-
cesses that occur along the course of 
developing teamwork, which makes 

choosing an instrument based on 
the context of the study very im-
portant. The Agency for Healthcare 
Research and Quality recently de-
veloped a measure grounded in the 
hospital patient safety culture liter-
ature that assesses individual per-
ceptions of group level team skills 
and behaviors.15 While it has shown 
utility in evaluation of the Team-
STEPPS team development process, 
it appears to have potential for use 
in other settings. Further, at the clin-
ic practice level, there is still much 
to be learned about which measure-
ment tools are best used to evalu-
ate team care and its relationship 
to health outcomes. 

We used existing literature10-13 and 
extensive experience working with 
teams to develop an instrument de-
signed to measure team functioning 
from the perspective of individual 
members within the team. Here our 
intent is to describe the psychomet-
ric testing we conducted to evaluate 
the properties of a 31-item question-
naire used to measure team attri-
butes and, more specifically, team 
development. The purpose of the 
Team Development Measure (TDM) 
is to measure the degree to which 
a team has components needed for 
highly effective teamwork in place. 

Methods 
Survey Instrument Design 
and Development
The initial questionnaire contained 
39 items derived from literature on 
health care teams where attributes 
important to the building and main-
tenance of teams were identified.11-13 
These variables were supplement-
ed with the authors’ experience 
conducting field work with teams 
providing clinical care. The tool was 
designed to include a 4-point Likert-
like scale response format (strong-
ly disagree=1, disagree=2, agree=3, 
strongly agree=4). These items were 
operationalized into a questionnaire 
that was tested for the degree to 
which they measured team develop-
ment. Four of the items were reverse 
scored. The 39 items were initially 

tested with five teams that includ-
ed a total of 73 members. Based on 
the initial analysis, two items were 
dropped due to poor item fit (where 
fit values were above the upper con-
trol limit of the fit statistic range 
of 0.5–1.5016). Both dropped items 
were designed to assess leadership. 
A qualitative investigation at the 
time suggested that the term “lead-
er” was interpreted by many to mean 
formal organization leaders, rather 
than rotating, task-specific, leaders 
within the team. A subsequent item 
was developed to change the wording 
to “lead” (“On this team, the person 
who takes the lead differs depending 
on who is best suited for the task”). 
To reduce response burden, eight 
items that calibrated similarly were 
dropped, which did not significantly 
decrease the precision of the mea-
sure. The final instrument includes 
30 items from the original set plus 
a new item on leadership resulting 
in a 31-item questionnaire (Table 1). 

Setting for Psychometric  
Assessment
Participants in the full psychomet-
ric analysis included 1,194 team 
members representing 120 different 
working health care teams. These 
teams practiced within a nonprof-
it health care system that includes 
urban and rural critical access hos-
pitals and outpatient clinics across 
Oregon, Washington, and Alaska. 
Teams ranged in size from three to 
39 members, with a mean of 9.95 
and median of 8.0. Team composition 
included physicians, nurses, recep-
tionists, administrators, and ancil-
lary therapists. The response rate for 
completion of the test instruments 
was high, with 85% of participants 
answering all 31 questions and 95% 
answering 29 or more questions. No 
correlation was found between team 
size and number of questions an-
swered (r=-0.046, P>.05). All TDM 
data collected were anonymous. Or-
egon Health & Science University’s 
Institutional Review Board reviewed 
this study and granted an exemption 
under 45 CFR 46.102(f).
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Table 1: The Team Development Measure

Instructions: This questionnaire is a measure of team characteristics. Please indicate how much you strongly disagree, 
disagree, agree, or strongly agree to each statement as it applies to your team at the present time. There are no right or 
wrong answers, just your perceptions. Before beginning please write the name of your team on this line:

 Strongly 
Disagree Disagree Agree

Strongly 
Agree 

1. Team members say what they really mean. 1 2 3 4

2. Team members say what they really think. 1 2 3 4

3. Team members talk about other team members behind their back. 1 2 3 4

4. All team members participate in making decisions about the 
work of the team. 1 2 3 4

5. All team members feel free to share their ideas with the team. 1 2 3 4

6. All team members feel free to express their feelings with the team. 1 2 3 4

7. The team practices tolerance, flexibility, and appreciation of the 
unique differences between team members. 1 2 3 4

8. The team handles conflicts in a calm, caring, and healing manner. 1 2 3 4

9. Regardless of the topic, communication between the people on 
this team is direct, truthful, respectful, and positive. 1 2 3 4

10. The team openly discusses decisions that affect the work of the 
team before they are made. 1 2 3 4

11. In this team, members support, nurture, and care for each other. 1 2 3 4

12. The team has agreed upon clear criteria for evaluating the 
outcomes of the team’s effort. 1 2 3 4

13. As a team we come up with creative solutions to problems. 1 2 3 4

14. In the team there is more of a WE feeling than a ME feeling. 1 2 3 4

15. There is confusion about what the work is that the team should 
be doing. 1 2 3 4

16. There is confusion about how to accomplish the work of the team. 1 2 3 4

17. Roles and responsibilities of individual team members are 
clearly understood by all members of the team. 1 2 3 4

18. All team members place the accomplishments of the team 
ahead of their own individual accomplishments. 1 2 3 4

19. The goals of the team are clearly understood by all team members. 1 2 3 4

20. All team members define the goals of the team as more 
important than their own personal goals. 1 2 3 4

21. I am happy with the outcomes of the team’s work so far. 1 2 3 4

22. I enjoy being in the company of the other members of the team. 1 2 3 4

23. This team is a personally meaningful experience for me. 1 2 3 4

24. I have a clear understanding of what other team members 
expect of me as a team member. 1 2 3 4

25. The work I do on this team is valued by the other team members. 1 2 3 4

26. I am allowed to use my unique personal skills and abilities for 
the benefit of the team. 1 2 3 4

27. Some members of this team resist being led. 1 2 3 4

28. Information that is important for the team to have is openly 
shared by and with all team members. 1 2 3 4

29. All individuals on this team feel free to suggest ways to 
improve how the team functions. 1 2 3 4

30. When team problems arise the team openly explores options to 
solve them. 1 2 3 4

31. On this team, the person who takes the lead differs depending 
on who is best suited for the task. 1 2 3 4
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Psychometric Analysis 
Psychometric analyses involved a 
two-step process. In the first step, 
an MPlus promax exploratory fac-
tor analysis19 with items treated as 
ordinal variables was conducted to 
determine the number of underlying 
dimensions contained in the item set 
and to identify the subset of items 
that corresponds to each of the un-
derlying dimensions. In the second 
step, a Rasch rating scale measure-
ment model16-18 was applied with 
Winsteps16 software to transform or-
dinal numeric results to an interval 
score reflecting a range from 0–100. 
To assure that the created measure-
ment scale is in fact equal interval 
(like a “yardstick”), the metric for all 
Rasch analysis is in logits (log odds 
units). To convert logit values to a 
user-friendly 0–100 scale (yardstick) 
from the summated 1–4 response 
category data, two components of 
conversion information are supplied 
by Winsteps: (1) the mean or center 
of the scale in 0–100 units, which in 
this study was 49.02 and (2) the size 
of one logit in 0–100 units, which in 
this study was 6.02. While, by defini-
tion, the center of a logit scale is zero 
and the size of a logit is one logit, 
the use of this conversion transforms 
logits into a 0–100 range where zero 
is the lowest possible score and 100 
is the highest possible score, and 
the 0–100 remains an equal inter-
val score. 

For a comprehensive discussion 
of Rasch measurement models com-
pared to other approaches, see Mas-
sof.17 Briefly, the Rasch model is a 
stochastic (represents random obser-
vations) mathematical statement of 
measurement that specifies that the 
probability of a respondent giving a 
specific response to a measurement 
item is a function of the ability of the 
respondent to agree or disagree with 
the item minus the difficulty of the 
item minus the difficulty of the re-
sponse category.18 When a set of ob-
servations fits the model, the result 
is a true linear measure constitut-
ing a real number line representing 
the quantity of the construct pres-
ent (eg, the amount of “teamness”). 

The location of an item on the scale 
represents the difficulty of the item 
or, in this case, how much team de-
velopment a team member perceives 
as present to be able to endorse the 
item. The location of the individu-
al team members on the scale is re-
ferred to as their “ability” or how 
much team development is present.

For the measure to be useful, all 
items must fit a single real number 
line (be uni-dimensional) as assessed 
by mean square error fit statistics.17 
Item fit is the degree to which re-
sponses to an item fit expectations, 
given the ability of the respondent 
and the difficulty of the item. When 
this expectation is not met, the item 
is not contributing useful informa-
tion in construct measurement. The 
overall precision of the measure is 
assessed by Rasch person reliabil-
ity. One minus person reliability is 
the amount of error in measuring 
the construct.17 Mean square error 
fit statistics estimate the degree 
to which responses match what is 
expected given the calibrated item 
difficulty and person ability. A fit co-
efficient of 1.0 indicates perfect fit to 
Rasch model expectations. Fit values 
greater than 1.50 indicate the item is 
measuring something other than the 
intended construct. Fit values less 
than 0.5 indicate a lack of expected 
variability in responses (persons of 
very different ability are giving the 
same answer).16 Typically, few items 
are expected to have a perfect fit.

Winsteps software provides two 
estimates of measurement error.16,17 
Real person reliability assumes that 
all measurement error is due to a 
misfit of the data to the model (worst 
case reliability). Model person reli-
ability assumes that all errors of 
measurement are due to chance 
(best case reliability). The “true” re-
liability of a measure is somewhere 
between real and model. Since both 
persons and items have a location on 
the measurement scale, two item fit 
values were calculated. Infit is most 
sensitive to unexpected responses 
when the item scale location is close 
to the person’s scale location.17 Out-
fit is most sensitive to unexpected 

responses when item scale location 
is far from the person’s scale loca-
tion.17 In addition, items are ideally 
spread across the scale with no large 
gaps. Very few items were left incom-
plete by respondents. However, since 
Rasch is a stochastic model, missing 
data is irrelevant. Thus, for the psy-
chometric analysis, missing raw data 
were recoded using a “9” in the da-
taset, per Winstep protocol.

Results 
Factor Structure
Results of the Mplus19 promax 
exploratory factor analysis best 
solution indicated four factors (stan-
dardized root mean square residu-
al=0.045) (Table 2). The item content 
of the four factors suggests that fac-
tor one is communication (n=14 vari-
ables), factor two is roles and goals 
clarity (n=4 variables), factor three 
is cohesion (n=4 variables), and 
factor four is primacy of the team 
(n=2 variables). Twenty-four of the 
31 items loaded to a factor with 
five items not loading to any factor, 
though these were used in the Rasch 
Model. Alpha coefficients for each do-
main ranged from 0.76–0.94.

Person Reliability
Table 3 shows the number of teams 
and the within-team person reliabil-
ity coefficients. For the 120 teams, 
neither real (r=0.136, P>.05) nor 
model (r=0.171, P>.05) person re-
liability was related to the num-
ber of persons within a given team. 
Real person reliability of the TDM 
in this psychometric analysis was 
0.95, and model reliability was 0.96. 
Cronbach’s alpha for the scale over-
all was 0.97. 

Item Fit and Difficulty
Table 4 shows item difficulties (mea-
sure) and fit statistics. The TDM 
measurement is scaled as 0–100, 
where zero is the lowest possible 
score and 100 the highest possible 
score. As demonstrated in Table 4, 
both infit and outfit for all items 
were found to be acceptable based 
on a fit statistics range of 0.5–1.5.16 

The majority of items had fit values 
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between 0.8 and 1.2, representing 
very good fit and contributing to 
the high person reliability. Items 3 
and 27 have marginal fit, but delet-
ing either item decreases person re-
liability.

Since the Rasch model is stochas-
tic, the difficulty order of items sug-
gests the developmental character 
of team development. The easiest 

item, with a mean calibrated value 
of 36.6, is item 22 (“I enjoy being in 
the company of the other members 
of the team”). Agreeing to this item 
requires the least amount of team 
development. The most difficult item 
is 27 (“Some members of this team 
resist being led”). Agreeing to this 
item requires the most amount of 
team development.

Table 5 outlines the distribution of 
transformed scores using the Rasch 
approach. The mean 0–100 difficulty 
of items loading within each of the 
four factors is: cohesion=40.5 (stan-
dard deviation [SD]=2.68), commu-
nication=49.3 (SD=2.78), roles and 
goals=52.7 (SD=2.74), and team 
primacy=53.3 (SD=1.06). This pat-
tern suggests that cohesiveness is 

Table 2: M-plus Factor Loadings of Team Development Measure Items*

Team Development Items
Communi-

cation
Roles and 

Goals Cohesion
Team  

Primacy

All team members feel free to share their ideas with the team. 0.886 -0.017 0.011 -0.055

All team members participate in making decisions re: work of the team. 0.803 0.195 -0.114 -0.074

The team openly discusses decisions that affect their work before they are 
made. 0.766 0.287 -0.045 -0.194

All team members feel free to express their feelings with the team. 0.766 -0.011 0.090 -0.039

Team members say what they really think. 0.732 -0.104 0.107 0.095

Communication between the people on this team is direct, truthful, 
positive. 0.702 -0.053 0.110 0.182

All individuals feel free to suggest how to improve team function. 0.681 0.133 0.093 0.008

When team problems arise we openly explore options to solve them. 0.673 0.186 0.041 0.052

Team members say what they really mean. 0.664 -0.071 0.165 0.136

The team handles conflicts in a calm, caring, and healing manner. 0.636 0.002 0.125 0.153

Information important to have is openly shared by and with all. 0.631 0.240 0.057 -0.089

Team members talk about other team members behind their back. 0.531 -0.046 -0.021 0.249

The team practices tolerance, flexibility, appreciation of differences. 0.533 -0.028 0.275 0.119

There is more of a “we” feeling than a “me” feeling. 0.548 0.056 0.207 0.213

There is confusion about what the work of the team should be. 0.004 0.772 0.103 -0.021

There is confusion about how to accomplish the work of the team. 0.068 0.786 0.056 0.000

Roles and responsibilities of team members are clearly understood. 0.042 0.710 -0.024 0.160

The goals of the team are clearly understood by all team members. -0.030 0.776 -0.047 0.275

I enjoy being in the company of other members of the team. 0.192 -0.172 0.774 0.085

This team is a personally meaningful experience for me. 0.047 0.034 0.789 0.059

The work I do on this team is valued by the other team members. 0.111 0.131 0.752 -0.040

I am allowed to use my unique skills and abilities. 0.129 0.166 0.724 -0.105

Members place the accomplishments of the team ahead of their own. 0.101 0.143 0.025 0.730

Members define the goals of the team as more important than their own. 0.073 0.142 -0.028 0.799

I am happy with the outcomes of the team’s work so far. 0.177 0.254 0.222 0.389

I have a clear understanding of what other team members expect of me. -0.095 0.533 0.588 -0.106

In this team, members support, nurture, and care for each other. 0.385 -0.046 0.402 0.207

The team has agreed upon clear criteria for evaluating team outcomes. 0.405 0.480 -0.157 0.067

As a team, we come up with creative solutions to problems. 0.452 0.229 0.253 0.017

Cronbach’s Alpha Coefficients 0.94 0.87 0.86 0.76

 
* This table includes 29 of the 31 items.
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an initial element for team develop-
ment, followed by communication, 
then roles and goals clarity, and team 
primacy. The Table 5 graphical depic-
tion readily shows that some item-
response combinations are more 
difficult than others even though the 
item domain may, in general, be eas-
ier. The eight stages were identified 
by naturally occurring break points 
of the item-response category combi-
nations on the 0–100 scale. Since the 
concept is development, it is reason-
able to consider that a team putting 

components in place and answering 
“agree” is clearly less “in place” than 
a team in which team members are 
more likely to respond to an item 
with “agree strongly.”

Discussion
This study found  that the TDM has 
strong psychometric properties and 
is valid, based on its development us-
ing existing literature and extensive 
field experience, and is a reliable in-
strument for measuring perceptions 
of team development. It is potentially 

a tool for assisting health care team 
members understand the extent that 
attributes of teamwork are present 
within their group. We used two 
rounds of testing with two indepen-
dent groups of teams to assess its 
psychometric parameters. The initial 
test was used to conduct the data re-
duction step and then a second test 
was conducted to complete a full psy-
chometric analysis of the tool. Im-
portantly, it holds its psychometric 
strength in groups as small as three 
members and as large as 30. It was 

Table 3: Relationship of Actual and Model Person Reliability Within Study Teams*

Real Person Reliability Number of Teams
Percent of 

Teams
Model Person 

Reliability Number of Teams
Percent 
of Teams

0.52 1 0.83 0.60 1 0.83

0.66 1 0.83 0.71 1 0.83

0.67 1 0.83 0.74 1 0.83

0.73 1 0.83 0.76 1 0.83

0.75 1 0.83 0.79 2 1.67

0.76 1 0.83 0.80 2 1.67

0.78 2 1.67 0.81 1 0.83

0.79 2 1.67 0.82 1 0.83

0.8 1 0.83 0.84 2 1.67

0.82 4 3.33 0.85 2 1.67

0.83 2 1.67 0.86 6 5.00

0.84 4 3.33 0.87 2 1.67

0.85 3 2.50 0.88 6 5.00

0.86 3 2.50 0.89 3 2.50

0.87 3 2.50 0.90 7 5.83

0.88 2 1.67 0.91 3 2.50

0.89 3 2.50 0.92 5 4.17

0.9 6 5.00 0.93 12 10.00

0.91 6 5.00 0.94 8 6.67

0.92 10 8.33 0.95 13 10.83

0.93 9 7.50 0.96 17 14.17

0.94 13 10.83 0.97 12 10.00

0.95 12 10.00 0.98 9 7.50

0.96 11 9.17 0.99 3 2.50

0.97 9 7.50 Total 120 100.00

0.98 7 5.83

0.99 2 1.67

Total 120 100.00

 
* Each line represents a team or teams of a different size.
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Table 4: Item Fit and Difficulty

Questionnaire Item # (see Table 1)
Item Difficulty 

Score Infit Outfit

9. Regardless of the topic, communication between the people on this team is direct, 
truthful, respectful, and positive.

50.0 0.73 0.71

13. As a team we come up with creative solutions to problems. 45.4 0.75 0.70

30. When team problems arise the team openly explores options to solve them. 48.6 0.77 0.75

8. The team handles conflicts in a calm, caring, and healing manner. 48.2 0.77 0.75

21. I am happy with the outcomes of the team’s work so far. 47.7 0.79 0.75

1. Team members say what they really mean. 46.0 0.84 0.81

25. The work I do on this team is valued by the other team members. 42.8 0.84 0.80

14. In the team there is more of a “we” feeling than a “me” feeling. 46.8 0.85 0.81

29. All individuals on this team feel free to suggest ways to improve how the team 
functions.

47.1 0.86 0.82

2. Team members say what they really think. 49.2 0.89 0.89

11. In this team, members support, nurture, and care for each other. 44.8 0.89 0.84

20. All team members define the goals of the team as more important than their own 
personal goals.

54.1 0.90 0.92

19. The goals of the team are clearly understood by all team members. 52.8 0.90 0.90

18. All team members place the accomplishments of the team ahead of their own 
individual accomplishments.

52.6 0.91 0.91

26. I am allowed to use my unique personal skills and abilities for the benefit of the 
team.

41.3 0.93 0.90

7. The team practices tolerance, flexibility, and appreciation of the unique differences 
between team members.

45.6 0.95 0.91

22. I enjoy being in the company of the other members of the team. 36.6 0.98 0.92

10. The team openly discusses decisions that affect the work of the team before they 
are made.

51.6 1.00 0.99

28. Information that is important for the team to have is openly shared by and with all 
team members.

48.8 1.03 1.03

5. All team members feel free to share their ideas with the team. 47.9 1.03 1.01

12. The team has agreed upon clear criteria for evaluating the outcomes of the team’s 
effort.

56.9 1.04 1.09

4. All team members participate in making decisions about the work of the team. 52.5 1.07 1.07

6. All team members feel free to express their feelings with the team. 52.5 1.07 1.09

17. Roles and responsibilities of individual team members are clearly understood by all 
members of the team.

53.4 1.10 1.12

16. There is confusion about how to accomplish the work of the team. 53.1 1.13 1.13

23. This team is a personally meaningful experience for me. 41.2 1.15 1.11

31. On this team, the person who takes the lead differs depending on who is best 
suited for the task.

50.6 1.21 1.30

24. I have a clear understanding of what other team members expect of me as a team 
member.

46.6 1.21 1.17

15. There is confusion about what the work is that the team should be doing. 51.4 1.30 1.30

27. Some members of this team resist being led. 58.6 1.43 1.59

3. Team members talk about other team members behind their back. 54.7 1.49 1.60
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developed and tested in a variety of 
health care settings including am-
bulatory, hospital based, and admin-
istrative health care teams in both 
rural and urban environments. The 
TDM measures four domains, two of 
which are similar to domains iden-
tified in the recent systematic re-
view,14 such as communication and 
roles/goals. However, the TDM was 
designed to measure teamwork de-
velopment and, thus, it also assess-
es cohesion and team primacy, both 
of which are crucial to the develop-
ment of teams. With the increased 
focus of team-based care as part of 
the patient-centered medical home,22 
and health care reform initiatives 
in general, the ability to accurately 
measure team development is vitally 
important. 

This paper presents detailed 
methods on factor analysis and use 
of the Rasch approach for score con-
version. While the topic of measuring 
team development is clearly impor-
tant for family medicine research 
and practice, the methodological de-
tail provided here may be difficult 
to understand and interpret with-
out training in psychometrics. We 
have provided this detail because 
instrument design, development, 
and testing contributes to reliabil-
ity and validity of measures, which 
are important for accuracy. Family 
physicians often work with teams 

of investigators, including biostat-
isticians, as part of their scholarly 
work. We hope this paper will fos-
ter the use of a common language 
to make it easier to dialogue about 
instrument testing. We were unable 
to provide a tutorial on factor analy-
sis and Rasch modeling in this paper 
due to space constraints, but we do 
provide citations that can be used for 
further study.20,21

The development of accurate tools 
to measure team-based care, as well 
as other aspects of health care re-
form, are important to academic fam-
ily medicine for a number of reasons. 
First of all, educators in family medi-
cine lead the development of training 
programs that promote team-based 
care, which includes teamwork as a 
critical component, especially in the 
development of primary care medi-
cal homes. Assisting our student and 
resident learners in understanding 
and improving the domains of effec-
tive practice teamwork is critical to 
our educational mission to prepare 
them to be leaders in their health 
care practice and community. Sec-
ondly, research in team-based care 
needs to be core to the mission of 
family medicine’s academic institu-
tions emphasizing accurate mea-
surement of team development and 
creating best methods for develop-
ing teams. Finally, the use of factor 
analysis and Rasch measurement 

methods in this study will hopeful-
ly encourage others in the academ-
ic family medicine research fields to 
consider these types of survey devel-
opment and scoring methods.

The evaluation of the TDM has 
a number of strengths. The inten-
tion in the developmental phase of 
the instrument was to improve pa-
tient care through teamwork across 
a variety of health care settings, so 
the relevance to the teams and the 
care they provide was high. The data 
were collected with individual ano-
nymity and, although it does prevent 
analyzing the data by team mem-
ber profession or role, it ensures 
that response and group bias was 
minimized. We collected data from 
health care professionals performing 
a spectrum of roles with all individu-
als identifying themselves as part of 
a team. Use in health care settings, 
including inpatient and outpatient, 
occurring in moderate-sized commu-
nities in three states is beneficial as 
the tool is likely generalizable to 
similar communities and health care 
settings in the United States. Meth-
odologically strong, the tool’s items 
were constructed using a two-phase 
approach, and large numbers of in-
dividuals and teams were surveyed. 
The MPlus factor analysis identi-
fied initial domains, and the use of 
the Rasch rating scale measurement 
model allowed us to apply a powerful 

Table 5: Stages of Team Development

Stage Score Range Components Present * Solidification

Pre-Team 0–36 None to building 
cohesiveness Initial development

1 37–46 Cohesiveness

In place
2 47–54 Communication

3 55–57 Role and goal clarity

4 58–63 Team primacy

5 64–69 Cohesiveness

Firmly in place

6 70–77 Communication

7 78–80 Role and goal clarity

8 81–86 Team primacy

Fully developed 87–100 Everything
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method of developing a concise, accu-
rate linear measurement by convert-
ing individual ordinal response data 
(Likert scale responses) into true in-
terval data (like a “yardstick”) allow-
ing statistical analysis across time 
and populations. 

Some of the weaknesses to the cur-
rent analysis include the lack of data 
to explore the relationship between 
perceived team attributes and the 
professional role of the team member 
and lack of information about the in-
fluence of the organizational context 
in which the teams performed. Fu-
ture research is needed to conduct 
this step. What is known, however, 
is that all the teams were employed 
by the same health system, albeit in 
different geographic regions and dif-
ferent institutional settings. Further 
examination of data collected by pro-
fessional role and clinical care set-
ting and the association of observed 
team behaviors to the measured at-
tributes would augment the analysis 
of this instrument. Typical limita-
tions of the Rasch model include the 
need for a large number of observa-
tions or replications to estimate the 
parameters of the model, which we 
were able to obtain in this study.23 

In addition, the Rasch model holds 
strong assumptions, which can be 
challenging to meet by the data col-
lected. In fact, Rasch specifications 
are often not perfectly met but can 
be usefully met by careful data col-
lection.21

In our experience in the clinical 
setting,  information from the TDM  
is shared with team members to  
collectively discuss how to improve 
their teamwork. Survey data is pre-
sented to teams in three ways. First, 
an overall score of team development 
is calculated, and the team is shown 
where that score falls on the devel-
opmental scale as shown in Table 
5. This provides the team with a 
“yardstick” measure of where they 
are currently in their stage of devel-
opment and the potential for growth. 
It also assesses whether a team at-
tribute, or domain, is “in place” (eg, 
the attribute is present, but the team 

is still working on it), or “firmly in 
place” (eg, the team attribute is such 
that external and/or internal stress-
es to the team are unlikely to impact 
that attribute). Secondly, the team 
is shown a graph that plots the fre-
quency of individual team member 
scores on the 0–100 developmental 
scale. This allows team members to 
begin to understand that a range of 
perceptions of teamness exists with-
in the clinic. In the early develop-
ment of teams, the variation of team 
member perceptions can be quite 
broad. Often, the work of the team 
is to reduce this variability of percep-
tions (getting on the “same page”), 
thus allowing the group to develop 
together over time. Using the data in 
this way can help teams determine 
what strategies can improve their 
team functioning. Finally, individual 
items from the TDM, usually three 
to four, are presented to the team 
as potential items for the team to 
discuss and create strategies to im-
prove. These items are specifically 
chosen from the item set based on 
evidence that some members agreed 
to the item and others disagreed, 
thus indicative of team attribute per-
ception misalignment. Importantly, 
serial measures of the same team 
over time allows the team to observe 
changes in team functioning that 
demonstrates improvement in the 
four domains being measured (cohe-
siveness, communication, roles and 
goals, and team primacy). Areas of 
future research include assessment 
of the impact of highly developed 
teams on patient outcomes in which 
surprisingly little research has been 
performed. These studies could pro-
vide a better understanding of the 
relationship between the team de-
velopment measure and clinical out-
come measures, team productivity, 
effectiveness, and the impact of in-
terventions that promote the devel-
opment of team-based care. Further 
validation of the tool could be accom-
plished through correlation of direct 
observation to begin to develop ob-
servable behaviors that are closely 
associated with development of team 

attributes and vice versa. More in-
quiry would answer questions about 
potential differences in perceptions 
of “teamness” based on profession-
al role, age, gender, race, urban ver-
sus rural, and hospital versus clinic 
teams. Some team attribute sub-do-
mains noted in this analysis would 
benefit from testing of more items 
related to that domain, such as team 
primacy and leadership, and devel-
opment of a shorter instrument 
would mitigate any item response 
burdern. In conclusion, we developed 
and tested a measure of team devel-
opment that has very strong psycho-
metric properties. This tool could be 
used as an evaluative tool that can 
be linked to clinical outcomes and 
as a quality improvement tool to im-
prove team function. 
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