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ABSTRACT

Objectives: To assess psychometric properties of 
team-based learning student assessment instrument 
(TBL-SAI) and TBL acceptance by student academic 
year. 

Methods: A cross-sectional study was conducted 
at College of Medicine, University of Bisha, Bisha, 
Saudi Arabia, between February and May 2018. 
Students (n=109) from second- to fourth-year were 
scored on TBL-SAI scale (33-items). Principal axis 
factoring with varimax rotation was conducted on 
the scale to identify the emerged factors. Cronbach’s 
alpha, item-total correlation were used to check the 
reliability and validity of the instrument. 

Results: Cronbach’s alpha for the total scale was 0.798. 
The means scores of TBL-SAI scale and each subscale 
was favorable. On factoring analysis, 27-items of 
revised TBL-SAI scale were retained and 7 factors 
emerged. Factor 1 stands for TBL satisfaction; factors 
2, 4, 5, 6 stand for TBL versus lecture preference, 
factors 3 and 7 stand for TBL accountability.  The 
scale was positively correlated with each TBL favor 
subscale, ranged between 0.328 and 0.756. Year-4 
students scored higher (p<0.001) on TBL-SAI 
compared to year-2 or year-3 students.

Conclusions: The revised TBL-SAI is valid and 
reliable tool to measure the favor of TBL. Longitudinal 
studies across all academic levels are recommended to 
provide a clearer picture of the students’ acceptance 
rate of TBL.
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Team-based learning (TBL) has become an 
increasingly important educational method for 

the medical curriculum in the last few years.1 The 
increasing number of studies on TBL pedagogy with 
different opinions reinforces the need to develop a 
sound instrument to measure the acceptance of this 
learning approach.2 To date, there are limited validated 
instruments to assess students’ opinions about major 
areas of the TBL approach.2,3 The TBL-SAI originally 
developed for assessing TBL in baccalaureate nursing 
students,4 was found to be reliable among medical 
students5,6 and other health professions students.2,3  
This instrument has been developed to measure 
accountability, learning preference, and students’ 
satisfaction with TBL.4 The psychometric properties of 
the TBL-SAI scale have been reported as satisfactory, and 
the construct validity of the scale has been examined in 
many countries.2-6 Such data are not available in Saudi 
Arabia, although a number of medical schools utilize 
TBL pedagogy as well as in the University of Bisha, 
College of Medicine (UBCOM), Bisha, Saudi Arabia. 
In addition, information regarding students’ acceptance 
of the TBL approach is limited, and many dimensions 
of the TBL have not been studied.7,8 

This study designed to validate and examine the 
psychometric properties of TBL-SAI and the emerged 
dimensions based on a sample of medical students 
at the UBCOM. The study also aimed to assess TBL 
acceptance by student academic year.

Methods. A cross-sectional study was conducted 
among students at the UBCOM, Bisha, Saudi Arabia, 
between February and May 2018. The UBCOM admits 
approximately 40±5 medical students each year to a 
6-year MBBS program. The medical curriculum at the 
UBCOM is arranged into modules that extend through 
pre-clinical and clinical phases. Team-based learning is 
one of main educational strategies that offered to deliver 
the contents of the curriculum.9

Medical students (n=121) from second- to 
fourth-year were included in the study. Students 
absent during the survey were excluded from the study. 
Participation was voluntary and approved by the ethical 
committee at the UBCOM.

The TBL-SAI is a self-administered instrument 
that contains 33 items (with total scores ranging from 
33-165) designed to measure students’ attitudes towards 
TBL. Permission to use the instrument was granted by 
Heidi Mennenga. This instrument is composed of 3 
subscales to measure TBL accountability (items 1 to 8, 
with scores ranging from 8 to 40), preference for lecture 
versus TBL (items 9 to 24, with scores ranging from 16 
to 80) and student satisfaction (items 25 to 33, with 
scores ranging from 9 to 45). A positive perception of 
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the use of TBL was represented by a score of >99 for the 
total scale, >24 for the accountability subscale, >48 for 
the preference for TBL versus lecture subscale and >27 
for the student satisfaction subscale.4

The participants were asked to answer on a 5-point 
Likert scale that was scored from 1 to 5 (1=strongly 
disagree, 2=disagree, 3=neutral, 4=agree, or 5=strongly 
agree). Ten negatively worded items in the scale were 
reverse scored from 5 to 1.4 

Statistical analysis. The Statistical Package for 
Social Sciences Version 22 (Armonk, NY: IBM Corp.) 
was used for data analysis. The internal consistency of 
TBL-SAI was estimated using Cronbach’s alpha.4 The 
sum and mean±SD of the instrument total and subscales 
was calculated. One-way analysis of variance (ANOVA) 
with Tukey’s post hoc test compared TBL preference 
by academic year. Factor analysis was conducted after 
the following steps: (i) Kaiser-Meyer-Olkin (KMO) 
criterion and Bartlett’s test of sphericity was performed 
for all instrument items to measure sampling adequacy. 
Values p>0.60 for the total items indicate that factor 
analysis could be conducted.2 (ii) Principal axis 
factoring was run to extract the number of components. 
(iii) Varimax rotation was conducted on retained 
components to identify the underlying factor structure. 
The extraction of factors was determined by considering 
eigen values >1.0. Items with factor-loading values >0.40 
were considered valid within the instrument and were 
required to interpret the factor structure.2,4 Pearson’s 
correlation was performed on the final TBL-SAI model 
to determine the item-total correlation. 

Results. Of the 121 students enrolled, the response 
rate was 90.1% (109). Of these participants, 100% 
(31/31) were from year-4, 87.8% (36/41) from year-3, 
and 87.5% (42/48) from year-2. All participants were 
18 to 22 years old.

Reliability and validity of the instrument. 
Cronbach’s alpha was 0.798 for the total scale, 0.668 
for accountability, 0.549 for TBL preference, and 0.709 
for satisfaction subscales. The mean score for the total 
scale was 111.6 (SD=15.4). The mean subscale score 
was 28.4 (SD=5.5) for accountability, 51.7 (SD=7.3) 
for TBL preference and 31.5 (SD=6.3) for satisfaction. 

Principal axis factoring of the total scale. The KMO 
measure of sampling adequacy yielded an index of 0.737, 
and Bartlett’s test of sphericity resulted in a Chi-squared 
value of (528) = 1701.425; p<0.001, indicating the 
appropriateness of the data for factoring analysis.  The 
subsequent analysis showed that 6 items (1, 3, 5, 22, 
23, 33) had factor loadings below 0.4 or loaded on 2 
factors, and there were excluded. As a result, a 27-item 
instrument was retained and yielded acceptable scale 
content, with validity of 0.756. Based on the criteria of 
Kaiser’s eigenvalue being >1.0, 7 factors were retained 
that accounted for 53.8% of the total scale. The 7 
subscales were named based on the relatedness of their 
items contents (Table 1). 

Factor 1 labeled as TBL satisfaction; Factor 2 
explained as preference of TBL than lecture; Factor 3 
emerged as accountability to team’s learning; Factor 4 
referred to as preference of lecture than TBL; Factor 5 
labeled as TBL preference in information recall; Factor 
6 explained as lecture preference in information recall; 
Factor 7 labeled as contribution to teamwork. 

Convergent validity of the 7 extracted dimensions. 
Correlations between the total scores of the revised 
TBL-SAI scale (27-items) and each of the 7 dimensions 
were outlined in Table 2. Most of the correlation 
coefficients were significant. The correlation coefficient 
between the revised TBL-SAI scale and each generated 
subscale were positive and ranged between 0.328 and 
0.756, with peak levels for: TBL satisfaction; preference 
of TBL than lecture, and accountability to team’s 
learning.

Comparison of revised TBL-SAI scores between 
medical students. Table 3 summarizes the mean scores 
of the revised TBL-SAI scale and their related subscales 
by students’ academic level. The mean score for the total 
scale as well as the teamwork contribution subscale was 
significantly higher among year-4 students compared 
with year-2 students or year-3 students (p<0.001).  
Team-based learning satisfaction was significantly 
higher in year-2 students (p=0.030) or year-4 students 
(p<0.001) compared with year-3 students.  Significant 
differences were observed between year-4 and year-3 
students in preference of TBL than lecture  (p=0.041) 
and between year 4 and year 2 students in lecture 
preference in information recall  (p=0.015).

Discussion. The internal consistency of TBL-SAI 
and its subscales was supporting the reliability of this 
instrument to measure students’ acceptance of TBL 
in Saudi Arabian medical schools. Other authors have 
examined the appropriateness of the TBL-SAI scale 
and found it to be valid.2,6,10 Overall, the mean score 
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Table 1 - Factor loading, eigenvalues, and percent of variance for revised TBL-SAI scale (27-items) emerging from principal axis factoring with varimax 
rotation.

Subscale/item 1 2 3 4 5 6 7 Communalities
TBL satisfaction

Q27. I think team-based learning activities are an effective 
approach to learning.

0.740 0.151 0.069 -0.244 -0.037 0.054 -0.106 0.650

Q25. I enjoy team-based learning activities. 0.735 0.167 0.107 -0.102 0.141 -0.153 -0.075 0.638
Q26. I learn better in a team setting. 0.728 0.074 0.260 -0.098 -0.053 -0.158 -0.032 0.641
Q32. I have a positive attitude toward team-based learning 
activities.

0.709 0.163 0.193 -0.315 0.128 0.079 0.006 0.688

Q19. I remember information longer when I go over it 
with team members during the GRATS used in team-based 
learning.

0.615 -0.041 0.177 0.037 0.275 0.011 0.119 0.502

Q29. Team-based learning activities are fun. 0.608 0.380 0.252 -0.289 -0.076 0.052 0.117 0.684
Q20. I remember material better after the application 
exercises used in team-based learning.

0.594 -0.008 -0.024 -0.020 0.344 -0.051 -0.112 0.487

Q31. I think team-based learning helped me improve my 
grade.

0.591 0.147 0.091 -0.041 0.206 0.236 -0.065 0.484

Preference of TBL than lecture

Q9. During traditional lecture, I often find myself thinking 
of non-related things.

0.113 0.838 0.088 -0.014 0.020 0.028 -0.158 0.749

Q10. I am easily distracted during traditional lecture. 0.218 0.736 0.063 -0.062 0.083 -0.055 0.113 0.619

Q12. I am more likely to fall asleep during lecture than 
during classes that use team-based learning activities.

0.103 0.557 0.179 -0.135 0.147 -0.011 0.281 0.472

Q24. After listening to lecture, I find it difficult to remember 
what the instructor talked about during class.

0.089 0.445 0.051 0.127 0.093 -0.196 0.223 0.321

Q21. I can easily remember material from lecture. -0.011 -0.444 0.183 0.142 -0.147 0.380 0.074 0.422
Team’s learning accountability

Q6. I am accountable for my team’s learning. 0.317 0.017 0.718 0.072 0.076 -0.024 0.024 0.628
Q7. I am proud of my ability to assist my team in their 
learning.

0.086 0.132 0.704 -0.180 0.135 0.018 -0.261 0.639

Q8. I need to contribute to the team’s learning. 0.256 0.100 0.637 -0.113 0.176 0.066 -0.071 0.534
Q2. I feel I have to prepare for this class in order to do well. 0.174 0.225 0.404 -0.139 0.056 0.258 -0.069 0.338

Preference of lecture than TBL
Q13. I get bored during team-based learning activities. -0.321 -0.245 0.074 0.753 -0.094 -0.046 -0.022 0.747
Q14. I talk about non-related things during team-based 
learning activities.

-0.079 0.029 -0.040 0.486 -0.136 0.232 0.231 0.370

Q30. Team-based learning activities are a waste of time. -0.150 -0.011 -0.120 0.443 0.068 0.087 0.223 0.295
Q11. I am easily distracted during team-based learning 
activities.

-0.077 0.059 -0.233 0.441 -0.179 0.297 -0.061 0.382

TBL preference in information recall
Q17. Team-based learning activities help me recall past 
information.

0.272 0.129 0.115 -0.116 0.784 0.058 -0.021 0.737

Q15. I easily remember what I learn when working in a 
team.

0.193 0.244 0.232 -0.089 0.637 0.021 0.061 0.568

Lecture preference in information recall
Q16. I remember material better when the instructor 
lectures about it.

0.076 -0.163 0.006 0.172 0.172 0.675 0.105 0.558

Q18. It is easier to study for tests when the instructor has 
lectured over the material.

-0.122 -0.091 0.367 0.175 -0.073 0.439 0.133 0.404

Team work contribution
Q4. My contribution to the team is not important. -0.034 0.077 -0.035 0.083 -0.023 0.046 0.646 0.436
Q28. I do not like to work in teams. -0.098 0.135 -0.340 0.192 0.060 0.156 0.565 0.527

Alpha Cronbach 0.89 0.50 0.77 0.66 0.79 0.42 0.56

% Variance 15.3 9.18 8.44 6.34 5.64 4.47 4.40
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Table 2 -Pearson’s correlation coefficients among revised TBL-SAI scale (n=27 items) and subscales obtained in the factor analysis.

Items Total scale 
(n=27 items)

TBL 
satisfaction

Preference 
of TBL than 

lecture

Accountability 
to team’s 
learning

Preference of 
lecture than 

TBL

TBL stimulate 
information 

recall

Lecture 
stimulate 

information 
recall

Team work 
contribution

Total scale (n=27 items) 1

TBL satisfaction 0.756† 1

Preference of TBL than 
Lecture

0.635† 0.326† 1

Accountability to team’s 
learning

0.620† 0.462† 0.307† 1

Preference of lecture than 
TBL

0.009 -0.386† -0.093 -0.264† 1

TBL stimulate   
information recall

0.570† 0.440† 0.295† 0.370† -0.242* 1

Lecture stimulate 
information recall

0.328† -0.028 0.009 0.18 0.302† 0.086 1

Team work contribution 0.179 -0.129 0.162 -0.289† 0.282† -0.022 0.179 1

*Correlation is significant at the 0.05 level (2-tailed). †Correlation is significant at the 0.01 level (2-tailed). TBL-SAI: team-based learning student 
assessment instrument, TBL: team-based learning

Table 3 - Comparison of total mean score of the revised TBL-SAI scale and the 7 emerged dimensions according to students’ academic year.

Dimension Academic year P-values

Year 2 Year 3 Year 4 Year 2 vs. 3 Year 2 vs. 4 Year 3 vs. 4 Year 2-4

Total scale (n=27 items) 3.3 (0.41) 3.1(0.41) 3.7 (0.47) 0.146 0.001 <0.001 <0.001

TBL satisfaction 3.49 (0.79) 2.98(0.96) 3.94(0.87) 0.030 0.083 <0.001 <0.001

Preference of TBL than lecture 3.49(0.70) 3.12(0.74) 3.57(0.82) 0.082 0.889 0.041 0.031

Team’s learning accountability 3.75(0.84) 3.60(1.06) 3.88(0.99) 0.782 0.838 0.474 0505

Preference of lecture than TBL 2.85(0.92) 3.10(0.78) 3.12(1.05) 0.467 0.432 0.994 0.365

TBL preference in information 
recall

3.18(1.06) 3.04(1.03) 3.68(1.31) 0.854 0.152 0.59 0.059

Lecture preference in information 
recall

3.30(1.04) 3.64(0.74) 3.95(1.10) 0.273 0.015 0.391 0.019

Team work contribution 2.57(1.07) 2.65(1.24) 3.73(1.02) 0.945 <0.001 <0.001 <0.001

TBL-SAI: team-based learning student assessment instrument, TBL: team-based learning

of the TBL-SAI was favorable (111.6) compared with 
the reference values indicated by Mennenga.4  However, 
this was lower than 159.68 rated by medical students,5 

117.9 rated by pharmacy students2 and 115.6 to 
125.3 rated by physical therapy students.3 A possible 
reason for our findings could be attributed to the short 
duration of experience of TBL since the UBCOM was 
established in 2014. Thus, more experience with TBL 
could perhaps increase student acceptance of such 
educational methods.

In this work, the final factoring analysis indicated 
that the 27-items of TBL-SAI loaded on 7 underlying 
factors. The statistical analysis confirmed the good 
instruct validity of the emerged subscales. Previous 
works validate the original 33-items of TBL-SAI scale 
using principal axis factoring methods and result in 
3 subscales of TBL accountability, preference of TBL 
versus lecture format and TBL satisfaction.2,3 However, 
the contents of the 7 subscales identified in this study 
was in consistent with the contents of the 3 original 
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TBL-SAI subscales. For instance, factor one emerged 
from principal axis factoring was TBL satisfaction. 
This indicated that our students have positive feelings 
towards TBL activities. Similarly, the majority of 
items loaded on factor one have been identified on the 
original TBL-SAI subscale.4 Furthermore, 4 factors of 
the emerged dimensions, namely: factors 2, 4, 5, 6 were 
reflecting students’ preference for TBL versus lecture. 
This supported by the literature, where the loaded items 
of these identified dimensions found to stand for TBL 
versus lecture domain in the previous works.3,4  It has 
been widely accepted that aspects of effective TBL 
accountability should emphasis on improving students’ 
teamwork skills.6,11  However, 2 extracted dimensions of 
factors 3 and 7 were reflecting TBL accountability in our 
context. Elsewhere studies have confirmed the power of 
these items to measure students’ accountability.3,5 

The present study found that there is a positive 
correlation between the revised TBL-SAI scores and 
each subscale of TBL favor. These findings were 
in consistent of research theory, where most of the 
students’ preferred TBL pedagogy than lecture format 
in performing higher-order tasks.12,13 

In the revised TBL-SAI model, the mean score for 
the total scale as well as the Teamwork contribution 
subscale were significantly higher in year-4 students 
compared with year 2 or 3 students. These results fit with 
the fact that the long-term use of TBL in the education 
system improves the impact of this assay.6 Contrary to 
expectations, third-year students had the lowest mean 
scores on all the dimensions assessed TBL favors’. This 
finding does not reflect the theory that TBL becomes 
an enjoyable and valuable learning tool, and students 
respond positively after having experienced it.14 This 
phenomenon could be a result of motivational variance 
between year-2 and year-3 students. Evidence suggests 
that learning styles and personality types of students are 
significant factors influencing learning in a small-group 
TBL setting.15 Another possible explanation is that 
learning materials selected for TBL activities may be 
inappropriate to introduce via such pedagogy. 

Study imitations. Firstly, although the study targeted 
all medical students at the UBCOM, the sample size 
is limited. Secondly, the study did not involve medical 
students in year 5 or year 6, since the UBCOM did 
not matriculate students in these years when the study 
was conducted. Thirdly, the study included only male 
students because the MBBS program for the females had 
not yet started. Fourthly, many of the TBL facilitators 
were novices in the implementation of TBL, which 
might have caused a negative attitude among students 
towards TBL. 

In conclusion, this  study provide evidence for the 
reliability of the revised TBL-SAI scale and support the 
validity of this instrument for medical students in Saudi 
Arabia. Overall, our experience with TBL was promising 
in terms of accountability, preference for learning 
mode, and students’ satisfaction. Medical students in 
year-4 have more admiration for the TBL method than 
second- and third-year students. Further longitudinal 
studies across all the academic levels are recommended 
to provide a clearer picture of the acceptance of TBL at 
the UBCOM.
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