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HIGHLIGHTS
 1. ECTE is an important research and management tool.
 2. ECTE requires data analysis by teams in the study sample.
 3. Robust instrument with evidence of validity and internal consistency.
 4. Contributes to the nurse’s analysis and intervention with the team.

ABSTRACT
Objective: to present evidence of validity, reliability, and a standardization procedure for 
interpreting the Teamwork Climate Scale with family health teams. Method: a methodological 
study with an exploratory correlational design and a cross-sectional design. The participants 
were professionals from the Family Health teams of a municipality in the interior of São 
Paulo - BR. Data collection began in December 2020 and ended in April 2021. Data were 
analyzed using descriptive and inferential statistics. Results: The fit of the measurement 
model of four correlated latent factors (Confirmatory Factor Analysis) was acceptable and 
satisfactory. Composite reliability coefficients were higher than 0.95. It was possible to 
propose a valuable system of standards for interpreting the results. Conclusion: The study 
showed evidence of the validity and internal consistency of the Scale, which was confirmed 
as a powerful instrument whose findings can contribute to strengthening teamwork and 
interprofessional collaboration.

KEYWORDS: Interprofessional Relations; National Health Strategies; Personnel 
Management; Validation Study.
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Team climate has dynamic characteristics and can contribute to the strengthening and 
development of the work and individual aspects of the participants, such as the members’ 
self-confidence and determination. Climate involves shared perceptions among the 
proximal work group1. Some studies indicate that well-articulated teamwork can contribute 
to the quality of care, from safe care to the personal satisfaction of members2-4.

The use of reflective processes by team members to analyze weaknesses, monitor 
colleagues’ performance, and share experiences, with interdependence capable of 
developing an integrated approach with actions and attitudes based on cooperation, can 
contribute to a positive working climate2.

The teamwork climate can directly influence collaborative practices, both from an 
organizational perspective and in terms of work behavior. Interprofessional collaboration 
expresses an active partnership between professionals who work together to provide services 
and solutions, enhancing their strengths and skills and allowing them to perform better5.

To analyze the teamwork climate, an instrument called the Teamwork Climate Scale 
(ECTE) is used, which presents important conceptual aspects for collaborative work, such 
as interprofessional interaction and communication, co-responsibility for performance, 
support for work innovation, and the sharing of objectives2,6.

This instrument was developed by Anderson and West (1998)1 who called it the Team 
Climate Inventory (TCI), whose adaptation and validation in Brazil as the Team Climate 
Scale was conducted by Silva and collaborators (2016)7, authors who also demonstrated 
initial evidence of validity based on internal structure and reliability.

The ECTE evaluates four factors of team climate, which covers the following constructs: 
participatory safety; support for innovation; objectives and shared vision; and orientation 
for tasks7.

The ECTE aims to analyze the context of teams, their members, routines, and competencies, 
as well as the relationships between the environment and work. The correlations between the 
four constructs can determine the profile and characteristics of teams. The Likert scale is used 
to evaluate 38 items distributed over the four dimensions mentioned1.

The Family Health Strategy (FHS), the setting for this study, is recognized as a model 
for organizing Primary Health Care (PHC) that contributes to the quality of care equitably, 
due to its proximity to the local needs of users and families and its commitment to 
improving access to and use of services by the population, access to social programs, 
equity, comprehensiveness, longitudinally and community orientation, with consequences 
for reducing infant and adult mortality and unnecessary hospitalizations8.

This research aims to present evidence of validity, reliability, and a standardization 
procedure for interpreting the ECTE with family health teams.

INTRODUCTION INTRODUCTION |
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METHOD METHOD |

This is a methodological survey-type field study with an exploratory correlational 
design and a cross-sectional design. To develop the methodological analysis of the ECTE 
instrument, part of the data collected in the main author’s thesis, entitled “Collaborative 
Interprofessional Practices for safe care in the Family Health Strategy,”, was used.

Health professionals from family health units in a municipality in the interior of the 
state of São Paulo - Brazil - were invited to take part. Nurses, nursing technicians, doctors, 
community health workers, dentists, and oral health assistants took part in the study.

The study participants were invited by the lead researcher on the day of the team 
meeting. The research was presented along with its main objectives: the data collection 
authorization form and the Informed Consent Form (ICF).

Data collection began in December 2020 and ended in April 2021 in a city in the interior 
of the state of São Paulo. The inclusion criterion was having been part of the same team for at 
least six months. Family health resident doctors were included because of the workload they 
carry out at the unit and the bond they build with the team and the population. Professionals 
who were on vacation or leave during the collection period were excluded.

The best teams for analyzing the work climate were selected based on the criteria of 
team composition. To identify the most favorable working environments, teams were chosen 
that had at least one senior member, one member with a technical background, and one 
middle-level member on the day the questionnaire was administered, following the study’s 
eligibility criteria and a minimum of six months working together. The 202 participants 
made up 30 teams, of which 157 professionals from 23 teams were selected, as these 
teams met the criteria described above and showed good results in terms of team climate.

The data was analyzed using descriptive and inferential statistics. An exploratory analysis 
was carried out to describe the characteristics of the sample and assess the distribution of 
responses to the ECTE items. Missing values for the ECTE items were rare, ranging from 1 
to 4 observations - on average, they represented 0.6%. Psychometric analyses were then 
carried out by a psychometrician.

Confirmatory Factor Analyses (CFA) were carried out to assess dimensionality, 
considering the individual level of responses as implemented by Anderson and West1. The 
factor model was specified according to the item-factor relationship reported in the ECTE 
validation study7; however, it maintained the original theoretical assumption that the four 
latent factors are correlated with each other1 and not derived from causal effects of one on 
the other7.

The CFAs were carried out using Mplus 89 software, with the polychoric correlation 
matrix as the source of information, the weighted least squares means and variance adjusted 
(WLSMV) estimation method, and GEOMIN10 oblique rotation.

The following indices/criteria were used to assess the goodness of fit of the factor 
model: Comparative Fit Index (CFI) and Tucker-Lewis Index (TLI) [values ≥ 0.90 indicate 
acceptable fit; values ≥ 0.95 are expected for fit]; and Root Mean Square Error Approximated 
(RMSEA) [values ≤ 0.06 indicate fit, with a maximum acceptable limit of 0.08]11-12.

The Average Variance Extracted (AVE) index was used as an indicator of the suitability 
of the set of items to represent the latent factor - values ≥ 0.50 are expected11. The 
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reliability/internal consistency of the factors was assessed using Cronbach’s alpha and 
Composite Reliability coefficients - values equal to or greater than 0.70 indicate satisfactory 
consistency13.

Factor scores were created from the simple arithmetic average of each participant’s 
answers to the items grouped into each of the four latent factors of the ECTE. These scores 
were aggregated at the level of the previously identified work teams. According to the 
theoretical orientation underlying the ECTE, scores should be interpreted at the work team 
level and not at the individual level1.

The scores at the team level were analyzed descriptively (average, standard deviation, 
quartiles, and percentiles). Differences between work teams were analyzed using non-
parametric tests (Mann-Whitney and Kruskal-Wallis for independent samples) at p ≤ 0.05. 
Intra-group rules for interpreting the ECTE results were drawn up.

The research was conducted according to the ethical precepts for research with human 
beings and approved by the Research Ethics Committee of the University of Araraquara, 
UNIARA, registered under opinion no. 4.280.360/2020.

RESULTS RESULTS |

A total of 202 professionals took part, including community health workers (44.1%), 
nursing technicians or assistants (21.3%), nurses (10.4%), doctors (9.4%), oral health technicians 
or assistants (5.4%), dental surgeons (5.9%) and family health medical residents (3.5%).

The adjustment results of the measurement model, specified in four correlated latent 
factors to represent the internal structure of the Teamwork Climate assessed by the ECTE, 
returned acceptable and satisfactory indices: (CFI = 0.96; TLI = 0.96; RMSEA = 0.08 [95% 
CI, 0.076 to 0.086]).

	 Factor loadings indicating item saturation in the factor were estimated at p ≤ 0.01 
and are shown in Table 1. All the items obtained robust saturation (greater than 0.70) in 
their respective factors, except for item 03 (We influence each other) whose factor loading 
was 0.67.

Table 11 - Results of the Confirmatory Factor Analysis of the ECTE (N = 202).  Araraquara, 
SP, Brazil, 2020.

TCI items
Factors and estimated factor loadings

ritParticipation 
in the team

Support for 
new ideas Team goals Task 

orientation
I01 0.81 0.71
I02 0.84 0.76
I03 0.67 0.61

1	 Notes. Factor model adjustment indices: CFI = 0,96; TLI = 0,96; RMSEA = 0,08 (IC=95%, 0,076 a 0,086). Internal 
consistency of the factors: α = Cronbach’s alpha; CR = Composite Reliability; AVE = Average Variance Extracted* 
Item-total correlation coefficient (rit).  
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I04 0.81 0.74
I05 0.77 0.63
I06 0.74 0.68
I07 0.85 0.74
I08 0.89 0.77
I09 0.90 0.80
I10 0.88 0.74
I11 0.89 0.77
I12 0.70 0.57
I13 0.93 0.83
I14 0.93 0.83
I15 0.87 0.79
I16 0.85 0.79
I17 0.88 0.80
I18 0.91 0.83
I19 0.86 0.81
I20 0.89 0.82
I21 0.84 0.78
I22 0.92 0.85
I23 0.89 0.82
I24 0.90 0.76
I25 0.90 0.78
I26 0.83 0.80
I27 0.83 0.79
I28 0.86 0.85
I29 0.73 0.72
I30 0.74 0.74
I31 0.94 0.74
I32 0.90 0.84
I33 0.76 0.73
I34 0.85 0.82
I35 0.92 0.87
I36 0.93 0.86
I37 0.91 0.84
I38 0.92 0.87

α (CC) 0.93 (0.96) 0.95 (0.97) 0.95 (0.97) 0.95 (0.96)
AVE 0.66 0.79 0.73 0.78

Source: The authors (2023).

Item 03 showed saturation of less than 0.70 in previous studies 7, 14–16, which attributed 
possible semantic ambiguities to the item, without excluding it from the instrument.
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The internal consistency coefficients obtained for the four teamwork climate factors 
ranged from 0.93 to 0.97. Participation in the team - participation in decision-making, 
frequency of interactions, and sharing of information (α = 0.93; CC = 0.96);

Support for new ideas - approval and support for each team member’s attempts to 
introduce new ideas (α = 0.95; CC = 0.97); Team goals - clarity and individual and collective 
commitment to common goals (α = 0.95; CC = 0.97); and task orientation - individual and 
team responsibility with monitoring for the best quality of care (α = 0.95; CC = 0.96).

It was considered that keeping it in the instrument would not hurt the representation of 
the “Participation in the Team” construct because a factor load of 0.67 in the representation 
of a latent factor is not insignificant12.

The individual scores for each of the factors were aggregated at the level of their 
respective work teams, given the theoretical model underlying the ECTE1,17-18. The average of 
the individual responses of all team members for each of the four ECTE factors was calculated.

The number of participants in these teams ranged from 4 to 15 professionals (Mean 
= 7.74; standard deviation = 2.90). These teams were divided into three groups in terms 
of their size: G1 = up to 06 members (10 teams; 29.9% of the participants included G2 
= between 07  and 08 members (09 teams; 42.7% of the participants included); G3 = 09 
members or more (04 teams; 27.4% of the participants included).

Non-parametric analyses (Kruskal-Wallis - K-W test for independent samples) were 
conducted to assess the extent to which team scores could be significantly affected by the 
number of members. Table 2 shows the comparison of teamwork climate scores according 
to the number of members.

Table 22 - Comparison of teamwork climate scores according to the number of team 
members (n = 23 teams). Araraquara, SP, Brazil, 2020

Teamwork climate 
factors (TCI) / 
groups by number 
of team members

M SD

95% confidence 
interval for average

Amplitude 
observed

Sig. (p) of 
K-WA test

The possible 
amplitude 
of the TCI

Lim
Lower

Lim. 
Upper Min. Max. Min. Max.

Participation 
in the Team G1 3.88 0.60 3.45 4.30 2.94 4.68 0.816 1.00 5.00

G2 4.11 0.38 3.82 4.40 3.40 4.55
G3 3.90 0.65 2.87 4.93 2.96 4.41
Total 3.97 0.52 3.75 4.20 2.94 4.68

Support for 
new ideas G1 3.55 0.72 3.03 4.07 2.46 4.58 0.626 1.00 5.00

G2 3.85 0.35 3.59 4.12 3.30 4.44
G3 3.79 0.68 2.71 4.86 2.84 4.31
Total 3.71 0.59 3.46 3.96 2.46 4.58

Team 
Objectives G1 4.89 0.79 4.32 5.45 3.64 6.14 0.327 1.00 7.00

2	  Note. G1 = up to 6 members; G2 = between 7 and 8 members; G3 = 9 or more members.
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G2 5.30 0.44 4.96 5.63 4.49 6.02
G3 4.98 0.91 3.54 6.42 3.77 5.91
Total 5.06 0.69 4.76 5.36 3.64 6.14

Task 
Orientation G1 4.61 1.02 3.89 5.34 3.05 5.94 0.524 1.00 7.00

G2 5.13 0.60 4.67 5.60 4.14 6.07
G3 4.44 1.36 2.27 6.61 2.50 5.57
Total 4.79 0.95 4.38 5.20 2.50 6.07

Source: The authors (2023)

The teams’ mean scores on each of the ECTE factors were used to form two groups. The 
median statistic was used to generate groups A and B: group A, called the lower stratum, 
obtained lower scores on the factor, while group B, called the upper stratum, obtained 
higher scores on the factor. An independent group comparison analysis was carried out 
using the Mann-Whitney non-parametric test at the p=0.05 level to assess the effectiveness 
of the grouping criterion in significantly differentiating the teams into two groups. Table 3 
shows the comparison of the teams. 

Table 3 - Comparison of the stratified teams in the ECTE factors (n= 23) Araraquara, SP, 
Brazil, 2020

ECTE factors Extreme groups
Descriptive statistics Mann-Whitney

N Mean Standard 
Deviation U P

Participation
in the team

A. Stratum lower 13 3.62 0.41 4.032 0.001
B. Stratum upper 10 4.43 0.14

Support for 
new ideas

A. Stratum lower 12 3.27 0.44 4.063 0.001
B. Stratum upper 11 4.19 0.24

Team objectives
A. Stratum lower 12 4.57 0.55 4.063 0.001
B. Stratum upper 11 5.60 0.33

Task orientation 
for tasks

A. Stratum lower 12 4.10 0.79 4.062 0.001
B. Stratum upper 11 5.53 0.33

Source: The authors (2023)

Table 4 shows the classification of the work climate perceived by the teams.
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Table 43 - Criteria for choosing the teams with the most favorable climate (n = 23) Araraquara, 
SP, Brazil, 2020.

ID Team No. of members Mean on ECTE factors Extreme groups* SUM
EF1 EF2 EF4 Cat1 Cat2 Cat3 Cat4

2 2.0 5 3.15 2.6 3.76 3.05 0 0 0 0 0
3 3.1 6 3.50 3.38 4.48 4.13 0 0 0 0 0
7 7.0 4 4.06 3.50 3.64 4.36 0 0 0 0 0
9 9.0 4 3.93 3.61 4.82 4.41 0 0 0 0 0

14 13.2 4 3.47 2.98 5.03 4.62 0 0 0 0 0
15 15.0 15 2.96 2.84 3.77 2.50 0 0 0 0 0
18 18.0 10 3.99 3.75 4.90 4.51 0 0 0 0 0
20 8.2 4 2.94 2.46 4.74 3.10 0 0 0 0 0
22 21.2 7 3.40 3.30 4.49 4.14 0 0 0 0 0
16 16.0 8 3.86 3.59 5.19 4.61 0 0 1 0 1
6 6.0 6 4.06 3.82 5.08 5.31 0 1 0 1 2
8 4.2 7 4.29 3.88 5.09 5.00 1 1 0 0 2

12 12.0 8 3.88 3.58 5.13 5.02 0 0 1 1 2
19 8.1 7 3.90 3.70 5.61 5.27 0 0 1 1 2
21 21.1 8 4.25 3.98 5.08 4.79 1 1 0 0 2
1 1.0 7 4.55 4.04 5.51 5.86 1 1 1 1 4
4 3.2 8 4.46 4.44 6.02 6.07 1 1 1 1 4
5 5.0 9 4.41 4.24 5.34 5.17 1 1 1 1 4

10 10.0 7 4.42 4.18 5.56 5.43 1 1 1 1 4
11 11.0 5 4.68 4.58 6.14 5.94 1 1 1 1 4
13 13.1 5 4.49 4.18 5.41 5.68 1 1 1 1 4
17 17.0 4 4.50 4.41 5.75 5.54 1 1 1 1 4
23 22.2 9 4.23 4.31 5.91 5.57 1 1 1 1 4

Source: The authors (2023)

The classification of the teams was based on the ECTE factors, ranging from 0 to 4, 
whose classification system is standardized with interpretation parameters described in 
Table 5:  

3	 Note: * 0 = team classified in the lower stratum of the factor in question; 1 = 0 = team classified in the upper 
stratum of the factor in question.
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Table 5 - Standards for interpreting the system / criteria for identifying teams with the most 
favorable climate. Araraquara, SP, Brazil, 2020.

SUM Interpretation
0 Very unfavorable team climate, as it was classified in the lower stratum in all four ECTE factors;
1 Unfavorable team climate, as it was classified in the bottom stratum in three ECTE factors;
2 Unfavorable team climate, as it was classified in the lower stratum in two factors of the ECTE:
3 Favorable team climate, as it was classified in the top stratum in three ECTE factors;
4 Very favorable team climate, as it was classified in the top stratum in four ECTE factors.

Source: The authors (2023)

DISCUSSION DISCUSSION |

This study shows acceptable and satisfactory ECTE rates in the FHS and therefore 
replicates findings from national studies using the same instrument in a variety of contexts, 
such as hospitals15-16 and PHC with family health teams19.

The reliability/internal consistency coefficients were above those recommended (≥ 0.70) 
and higher than those reported in other studies: Anderson and West (1998)1, range = 0.84 to 
0.94; Ribeiro, (2019)16, range = 0.80 to 0.94; Santos, (2020)15, range = 0.90 to 0.93; Peduzzi 
et al. (2021)19, range = 0.90 to 0.95. The AVE indicator ranged from 0.66 to 0.79, higher than 
the criterion of 0.50, adding evidence to the suitability of the four-factor structure.

The four ECTE factors correlated positively and significantly with each other, with 
coefficients of strong magnitude (ranging from 0.65 to 0.87), as observed in previous 
studies7,20.

The results presented in the light of theoretical expectations1,7, psychometric 
parameters12,21, and findings from previous studies with the ECTE7,15-16,19, it is possible to 
argue about validity evidence based on the internal structure22 and the robust internal 
consistency of the four-factor solution for this measuring instrument23.

The uniformity of the procedures for calculating the scores and interpreting the results 
is necessary for the comparability of studies23, but this has not always been observed in 
the reports of empirical studies using this measuring instrument. In Brazil, it is possible to 
find variability even in the description of the instrument’s name: Team Climate Inventory - 
TCI2,20.  Teamwork Climate Scale - ECTE7,24; Team Climate Scale - ECE17. 

For standardization purposes, it is suggested that future studies use the name of 
the proposed instrument in its language of origin - Team Climate Inventory - TCI1 or the 
equivalent adapted for use in Brazil - Teamwork Climate Scale - ECTE7.  

It is possible to find conceptual and methodological misunderstandings in the use of 
the ECTE25.  Peduzzi (2022)17 warned that the concept of climate used in the development of 
the ECTE1 refers to the shared perception among team members, the instrument measures 
the perception of “Teamwork Climate” and not the perception of “Organizational Climate”, 
a different construct.  
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Furthermore, as the perceptions are shared at the team level, the results from the 
application of the TCI should be interpreted at the team level, not at the individual 
level1,19-20,24.

Differences were also found in the score calculation procedures. In some cases, the 
scores for the teamwork climate factors were calculated based on the sum of the answers 
to the items in each factor1,17,19,24, and in others, based on the mean15-16,26.

Each factor has a different number of items and different response scales: Factor 1 = 
Participation in the team - 12 items, five-point response scale; Factor 2 = Support for new 
ideas - 8 items, five-point scale; Factor 3 = Team goals - 11 items, seven-point response 
scale; Factor 4 = Task orientation - 7 items, seven-point scale.

If the sum is chosen, the researcher will be dealing with greater variability and 
amplitude in the scores for each factor. This option for summing can make interpretation 
more complex. With the mean, the interpretation of the factor scores is simpler, as they are 
circumscribed within the limits of the response scale so that the scores for factors 1 and 2 
can vary from 1 to 5 points and for factors 3 and 4 from 1 to 7 points. 

The scores for the four teamwork climate factors, regardless of whether they are meand 
or summed, should be interpreted positively and always at the team level1,19.

In this study, we opted to use the mean, and calculated the means of the participants’ 
responses to the items in each of the four factors, obtaining four results for each participant 
in the study.

During empirical tests of different factor configurations, Anderson and West1 showed 
that the “Teamwork Climate” construct measured by the ECTE is multidimensional, 
consistent with the theoretical model proposed by West in 1990 about the four factors of 
teamwork climate.

 The composition and use of a “total teamwork climate score” reported in some 
studies24,18-19, although it may be useful from a heuristic and pragmatic point of view, deserves 
to be better argued in terms of its validity in the context of a nomological network27.

The results indicated that there were no significant differences in the scores of the 
ECTE factors depending on the number of participants in the teams, corroborating a study 
carried out by Ribeiro16.

The stratification of the teams into lower and upper strata seems to have worked well 
since the mean results for these teams are significantly different in all factors at a level of 
p ≤ 0.001. For the teams classified in the top stratum, the standard deviations are lower 
in all the ECTE factors, indicating that in these teams there is greater homogeneity in the 
perception of team climate in the dimensions assessed by the instrument.

Evidence of the validity, reliability, and standardization procedure for interpreting the 
ECTE can contribute to its use in the context of PHC and encourage the process of reflection 
and team improvement. One of the operational guidelines of the FHS is teamwork. The 
main objectives of these teams are to provide comprehensive care to users and their 
families, continuous care with resoluteness and quality, and to meet the health needs of 
the population28,15. 
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The team must make diagnoses of the local reality, as well as diagnoses of their situation 
as a working team. Understanding how the work climate can influence team performance is 
a way of contributing to planning and improving work28,15.

The teams with the best scores work in school units that receive undergraduate nursing 
and medical students. Of these, three receive medical residents. We can consider that the 
teaching-service link enables the team’s relationship with students and teachers to trigger 
a process that contributes to improving health care and training.

Considering that this study aimed to present evidence of validity, reliability, and a 
standardization procedure for interpreting the ECTE with family health teams, it can be said 
that it was fully achieved. However, from a practical point of view, the use of a single instrument 
to assess the teamwork climate can be a limitation, given the complexity of this phenomenon. 

It is therefore strongly recommended that the use of the ECTE be accompanied 
by the application of other data collection techniques, allowing for the triangulation of 
information. Qualitative techniques can be used, such as field observations, interviews, and 
focus groups, as well as other psychometric instruments that measure correlated constructs 
and/or external measures that can be correlated to the results obtained with the ECTE, 
such as supervisor evaluation, external service quality accreditation indicators, user and 
worker satisfaction.

FINAL CONSIDERATIONS FINAL CONSIDERATIONS |

The study showed evidence of validity and internal consistency of the ECTE, confirmed 
as a powerful instrument, whose findings can contribute to strengthening teamwork and 
interprofessional collaboration in a model of the organization of the health work process 
that favors the quality of care centered on the needs of users and families.

The findings elucidate the understanding of the application of the ECTE, data 
analysis, and interpretation of their respective scores anchored in the teamwork climate 
construct and its four factors: team participation, support for new ideas, team objectives, 
and task orientation.

The team climate assessment generates a diagnosis as a starting point for building 
improvements in the work performed. The instrument makes it possible to see the strengths 
and weaknesses in the organization of teams, specifically in family health, it encourages 
reflection on the work process and the construction of changes and reorganization of teams 
to improve care for people, families, and the community.
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