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Introduction
Education of the current generations (millenials) poses a challenge 

for teaching. These students’ value communication and teamwork.1 
Thus, traditional education, in which the teacher makes the deposit 
of contents, while the student must memorize them2 does not fit the 
parameters necessary for an effective contemporary teaching. In 
this sense, active learning methodologies appear as a strong allied 
to meaningful teaching. They are educational methods capable of 
engaging students in the learning process, putting them in control 
of their own path of knowledge development.3 Team-based learning 
(TBL) represents one of these.4 This instructional strategy has been 
shown to be viable and effective in the professions of health and 
medical education.5−8 However, these investigations were applied 
in North American and Asian students, and the application of the 
perception assessment method in Brazilian students is non-existent. 
One of the instruments capable of analyzing students’ perceptions 
about TBL is the Team-Based Learning Student Assessment 
Instrument (TBL-SAI), developed by Mennenga, in 2012.8 However, 
to apply it in a Brazilian population, whose primary language is 
Portuguese, a validation study is necessary. Validating an instrument 
means obtaining a new version similar to the original, making cultural 
adaptations, as well as confirming properties that show the ability to 
measure it. This study had the objective of validating the TBL-SAI in 
students of a Dental School of a Brazilian University.

Materials and methods
Study design and population

This was a validation study of the TBL-SAI questionnaire,9 
originally written in the English language. The population was 

composed of students over 18 years of age, of both sexes, who attended 
the Dental School of Federal University of Pernambuco (Brazil) in 
2018, which used TBL as teaching methodology. This research was 
approved by the Institutional Research Ethics Committee, under the 
number of process: 81177017.5.0000.5208. Subjects who agreed 
to participate were included, by reading and signing the Free and 
Informed Consent Form.

TBL-SAI questionnaire

The questionnaire presents 33 short and direct multiple-choice 
questions whose answers are on a Likert scale, in which all questions 
should be answered based on agreement with the sentences that are 
stated in each question. For each sentence (question) a number is 
assigned according to the degree of agreement: 

1.	 Strongly Disagree.

2.	 Disagree.

3.	 Neither disagrees nor agrees.

4.	 I agree.

5.	 Strongly Agree. 

The TBL-SAI consists of three subscales: 

1.	 Responsibility, consisting of eight items.

2.	 Preference for expositive/traditional class or ABE, containing 16 
items.

3.	 Student satisfaction, comprising nine items. In this study, a 
printed version was used to validate the questionnaire.
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Abstract

The aim of this study was to validate the Team-Based Learning Student Assessment 
Instrument in students of a Dental School of a Brazilian University. The validation process 
was performed progressively in the steps: translation and back-translation; consensus 
version and cross-cultural adaptation; face validation; teste version; test-retest. The 
reliability assessment was performed by calculating the internal consistency by obtaining 
the Cronbach Alpha coefficient. The statistical analysis of the test-retest was the calculation 
of the intraclass correlation coefficient. The margin of error used in the tests was 5.0%. After 
application of TBL-SAI to a population of 80 students, the Cronbach’s Alpha coefficient 
was 0.670. After removing questions 12 and 19, the result would change to 0.702 and 0.701, 
respectively. The validation process was carried out in a satisfactory way. It was verified 
the need to reduce the quantity of items, in order to make the evaluation of perception in 
relation to the method of teaching more reliable.
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Validation 

Translation and back-translation

The TBL-SAI was translated into Portuguese by a bilingual 
professional native to the Portuguese language fluent in English, 
who knew the subject and questionnaire. The back-translation, 
whose purpose is to check whether the translated version reflects the 
original, was performed by another bilingual native English-speaking 
professional with no knowledge of the original instrument. It aids in 
the identification of possible inconsistencies.

Consensus version and cross-cultural adaptation

A multidisciplinary team consisting of two professionals, one 
graduate in dentistry and the other a graduate in business administration 
compared the two versions (translated and back-translated) with the 
original to obtain the version used in face validation. In this process, 
there was a need to adapt the term “lecture” whose consensus resulted 
in the translation: “traditional class” or expositive lecture”. It is 
common to change, create or delete terms considered inappropriate or 
ambiguous, as long as the concept is similar to the original.

Face validation

The face validation of TBL-SAI was performed with a group of 
9 individuals. At this stage, the students answered the questionnaire 
individually and commented on the issues of the applied version, 
pointing out difficulties and suggesting more understandable terms. 
Respondents were asked to verbally paraphrase each item and 
the evaluators wrote down, to verify whether or not the item was 
understood. Subsequently, modifications were made necessary for a 
better understanding and adaptation of the questionnaire to the target 
audience. Finally, it was also recorded the average time each participant 
took to answer it in full, besides registering the acceptability of the 
TBL-SAI format.

Test version

Based on the performance of the questionnaire in face validation, 
in relation to the understanding of the questions and also in the 
suggestions of the respondents, the examiners met to make the 
necessary changes, which led to the writing of the test version of the 
instrument (Table 1). The elaborated version was later tested for its 
psychometric properties and forwarded to the authors of the original 
questionnaire for the conference.

Table 1 Brazilian version of TBL-SAI questions 

1. I spend my time studying before class in order to be more prepared

2. I feel that I need to prepare for class to get good income

3. I contribute to the learning of my team members

4. My contribution to the team is not important

5. My team members expect me to help them in their learning

6. I am responsible for learning from my group

7. I am proud of my ability to help my group in their learning

8. I have a need to contribute to the learning of my team

9. During a traditional lesson, I almost always find myself thinking about things not related to class

10. I am easily distracted during a traditional class

11. And it distracts me easily during team-based learning activities

12. It is easier for me to fall asleep during an expository class than during classes using team-based learning activities

13. I get bored during team-based learning activities

14. I talk about things not related to class during team-based learning activities

15. I easily remember what I learn when I work in a team

16. I remember the subject better when the teacher gives an expositive lecture about it

17. Team-based learning activities help me remember past information

18. It is easier to study for the tests when the teacher has already lectured on the subject

19. I remember the information for a longer time when I participate in the activities

20. I best remember the subject after classroom practice in team-based learning

21. I can easily remember the subjects taught in the expositive lectures

22. After discussing with the members of my team, I find it difficult to remember what we discussed during class
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23. I do better in exams when we use team-based learning of the subjects to be studied

24. After attending the lecture, I have difficulty remembering what the teacher said during class

25. I like the activities of team-based learning

26. I learn best when I'm in a group

27. I think team-based learning represents an effective approach to learning

28. I do not like working in teams

29. The activities of a team-based class are fun

30. The activities of a team-based class are a waste of time

31. I think team-based learning has helped me improve my school performance

32. I have a positive attitude towards team-based learning activities

33. I had good experience with team-based learning

Table Continued

Test-retest

At this stage the questionnaire was applied to a sample composed 
of 30 individuals (test) at the dental school of UFPE. After 7 days, 
the questionnaire was re-applied to the same individuals to verify 
agreement, aiming to verify the reliability of the questionnaire and 
its consistency. 

Statistical planning

The data were compiled in Excel and the statistical analysis was 
performed using MEDCALC software in version 14.8.1. The margin 
of error used in the tests was 5.0%. The reliability assessment was 
performed by calculating the internal consistency by obtaining 
the Cronbach Alpha coefficient, which is one of the most used 
psychometric indicators to verify reliability or internal consistency 
of an instrument. The statistical analysis of the test-retest was the 
calculation of the intra class correlation coefficient (ICC), adequate 
parameter to define the stability of the instrument in question. The ICC 
can range from 0 to 1 and is considered a reflection of the agreement 
or correlation between the scores obtained in the test and the retest 
by a group of evaluated individuals. The reference values are: ICC 
less than or equal to 0.40=weak correlation; ICC between 0.41 
and 0.60=moderate correlation; ICC between 0.61 and 0.80=good 
correlation; KIC greater than or equal to 0.8=excellent correlation.10

Results
The validation and adaptation process for the Portuguese 

language was linear. Only one modification was made in order to 
promote understanding regarding the questions of the form. This 
was done by replacing the term “lecture” with “traditional class” or 
“expositive lecture”. In the face validation, all participants reported 
to fully understand the questionnaire. There was no report on the 
need for modifications of the evaluation items. The Cronbach’s Alpha 
coefficient was applied after the application of the Test to a population 
of 80 students. The result for the total of questions was 0.670. After 
removing questions 12 and 19, the result would change to 0.702 
and 0.701, respectively. This would make the result acceptable. The 
questionnaire was applied again with 30 students (retest). The degree 
of agreement between the two evaluations was obtained from the ICC 
and respective confidence interval between the two evaluations for 
each of the statements or item is expressed in Table 2.

Table 2 Coefficient of intra class correlation between the two evaluations 
by question 

Question Intraclass correlation coefficient

  Value IC 95%

1 0,55 0,26 a 0,76

2 0,82 0,66 a 0,91

3 0,49 0,19 a 0,72

4 0,64 0,37 a 0,81

5 0,46 0,14 a 0,69

6 0,77 0,56 a 0,88

7 0,33 -0,02 a 0,61

8 0,23 -0,11 a 0,54

9 0,41 0,05 a 0,66

10 0,55 0,25 a 0,76

11 0,29 -0,08 a 0,59

12 0,43 0,09 a 0,68

13 0,54 0,23 a 0,75

14 0,39 0,04 a 0,66

15 0,46 0,15 a 0,71

16 0,69 0,45 a 0,84

17 0,24 -0,14 a 0,55

18 0,59 0,30 a 0,78

19 0,25 -0,08 a 0,54

20 0,39 0,06 a 0,65

21 0,53 0,17 a 0,75

22 0,58 0,28 a 0,78
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Question Intraclass correlation coefficient

  Value IC 95%

23 0,36 0,01 a 0,63

24 0,41 0,05 a 0,66

25 0,78 0,59 a 0,89

26 0,62 0,35 a 0,79

27 0,67 0,41 a 0,83

28 0,48 0,14 a 0,71

29 0,61 0,31 a 0,79

30 0,14 -0,22 a 0,47

31 0,63 0,35 a 0,80

32 0,49 0,16 a 0,72

33 0,45 0,12 a 0,69

Discussion
Dental education increasingly requires the use of active 

methodologies suitable for the training of future professionals. In 
this sense, the ABE method has a much greater potential to prepare 
students for the professional challenges of the 21st century when 
compared to the traditional teaching model. In this traditional model, 
there is a unidirectional knowledge distribution of a teacher to the 
students.2 However, to verify the appropriateness of the method to its 
actual application, it is necessary to evaluate the perception regarding 
the use of the method, as proposed by Mennenga.9 This research 
was a validation of the TBL-SAI research instrument for a Brazilian 
population, whose results revealed a good degree of understanding by 
the respondents. Few adaptations were performed to the questionnaire 
for Portuguese-speaking students.

In this sense, an analysis was performed to ascertain the intensity 
of correlation between the items of the questionnaire-Cronbach’s 
Alpha coefficient. This coefficient may increase after the deletion of 
an item from the measurement scale (questionnaire). If this occurs, it 
is assumed that this item is not highly correlated with the other items 
on the scale. Therefore, Cronbach’s alpha determines whether the 
scale is actually reliable because it evaluates how each item reflects its 
reliability. Thus, the removal of items 12 and 19 provided this change 
in the application of TBL-SAI in this investigation. It is important 
to note that the alpha value is affected by the number of items that 
make up a scale. As the number of items increases, the variance, 
systematically placed in the numerator, is increased such that an 
overestimated value of the consistency of the scale is obtained.11 
Similarly, the value of Cronbach’s alpha can be overestimated if the 
size of the sample is not taken into account: the larger the number of 
individuals who fill a scale, the greater the expected variance.12 The 
ICC calculation revealed a weak correlation between test and retest 
for questions 7, 8, 11, 14, 17, 19, 20, 23 and 30. This result can be 
attributed to the fact that TBL-SAI is an extensive form of questions, 
which would make it difficult to obtain similar results after a period 
of time. Moreover, since the Likert scale has very close answers, this 
divergence could be expected to some extent. These data point to the 
need to adapt the questionnaire, with the possibility of reducing the 

number of questions, or even reformulation, in order to identify items 
that could be aggregated into unique questions. From this perspective, 
we suggest that a simplified TBL-SAI, with 27 questions, be applied 
to future students of Brazilian dental schools. In this sense, items 7, 
8, 11, 12, 19 and 30 would be withdrawn. In addition, future work is 
needed in order to establish this proposal of evaluation of students’ 
perceptions about TBL, which has shown to be stimulating for the 
students present a more active position in the search for knowledge, 
obtaining a greater involvement with the studied subject.6,13,14	

Conclusion
The validation process of the Team-Based Learning Student 

Assessment Instrument for a group of Brazilian students of a dental 
school was carried out in a satisfactory way. It was verified the need 
to reduce the quantity of items, in order to make the evaluation of 
perception in relation to the method of teaching more reliable.
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