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A B S T R A C T   

Background: Poor quality of care by midwives in Indonesia has become a barrier to improving maternal health. To 
eliminate this barrier, reforming the educational system (i.e., teaching and learning processes) is an urgent 
concern. Herein, we propose the use of team-based learning (TBL) as an active learning strategy to enhance 
knowledge of postpartum hemorrhage (PPH) and learning satisfaction of midwifery students in Indonesia. 
Objectives: To assess and compare knowledge of PPH, long-term retention of knowledge, and learning satisfaction 
of midwifery students attending a TBL class versus a didactic lecture on PPH topics. 
Methods: A quasi-experimental design was used. The participants were second-year diploma level midwifery 
students who have (a) no TBL experience, (b) completed the previous semester, and (c) graduated from senior 
high school (without nursing background). We recruited 118 participants. The midwifery students in the 
intervention group participated 3 times in the TBL class (90 min), whereas those in the control group participated 
in the didactic lecture on PPH topics. An unpaired t-test was used to evaluate differences between groups. 
ANOVA was used to evaluate differences within groups. 
Results: A total of 115 participants (intervention = 62, control = 53) were finally evaluated. The demographic 
data and pre-test scores were not significantly different between the 2 groups. The mean knowledge of PPH 
scores were significantly higher in the TBL students than in the control students at post-test, 2 weeks post-test, 6 
weeks post-test, and 12 weeks post-test (all p < .001). The nursing student satisfaction scale score was significantly 
higher in the intervention group than in the control group. 
Conclusion: The findings showed that TBL is an effective active learning strategy to improve knowledge of PPH of 
Indonesian midwifery students before clinical practice exposure. Further long-term evaluation (e.g., 1 semester) 
of the effectiveness of TBL is warranted.   

1. Introduction 

The increasing global maternal mortality brought about by the poor 
quality of care of skilled birth attendants (SBAs), including midwives, 
has become a more formidable barrier to reducing maternal mortality 
than the insufficient access to maternal care (WHO, 2019; Filby et al., 
2016). In Indonesia, there has been a growing tendency towards a high 
maternal mortality ratio similarly to the global trend. This is evident 
despite the large number of SBAs at 83%, wherein a nurse and a midwife 
are present during births and make up 62% of the SBAs. This situation 
indicates that the quality of midwifery care in Indonesia has remained 
suboptimal. This may be caused by social, economic, and professional 
barriers similarly experienced in low-income and middle-income 

countries (Filby et al., 2016). 
One of the relevant barriers in providing good maternity care in 

Indonesia is the unprofessional quality of midwifery education. In 
resource-rich countries, active learning has become a trend in academic 
institutions including midwifery schools as it is flexible and can be 
tailored to the students' needs and pace of learning (Sharma et al., 2019). 
In Indonesia, however, most midwifery teaching strategies still use 
passive learning. This passive learning method has been identified as the 
cause of low-quality midwifery students in terms of knowledge and 
clinical reasoning, resulting in an unprofessional midwifery practice 
(Shields and Hartati, 2003; Health Professional Education Quality, 
2014; Yanti et al., 2015). To produce a fully qualified midwife, the In-
ternational Confederation of Midwives (ICM) has specified the 
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development of active learning in midwifery education (ICM, 2012). 
Team-based learning (TBL) is an active learning method that has 

initially seen progress in medical education and has subsequently been 
developed in nursing and midwifery education. The sequence structure 
of activities in and out of a TBL class provides students opportunities to 
acquire and apply their knowledge (Parmelee and Hudes, 2012). In 
addition to these benefits, TBL is also suitable for typical midwifery 
schools in Indonesia which have a large number of students but limited 
faculty members (Ministry of Research, Technology, and Higher Edu-
cation, Indonesia, 2019). 

Positive learning outcomes and learning behavior resulting from TBL 
have been shown to have a positive correlation with academic perfor-
mance in nursing and midwifery higher education (Dearnley et al., 
2018). Moreover, self-directed learning and communication skills are 
promoted by TBL activities (Cheng et al., 2014). Therefore, TBL is 
considered to promote professionalism and confidence (Considine et al., 
2014; Cheng et al., 2014; Currey et al., 2015). The emphasis of the 
course concept application during a TBL class is to strengthen student 
knowledge, critical thinking, and problem-solving skills (Kim et al., 
2016; Considine et al., 2014; Brich et al., 2017). 

As healthcare professionals, midwives are expected to have the 
ability to integrate in-depth knowledge and critical thinking. For mid-
wives to be able to provide optimal health service in the community, 
interprofessional skills such as outstanding leadership, good communi-
cation, and effective teamwork are required. Therefore, we propose a 
TBL method to improve the education and professional skills of 
midwifery students in Indonesia. 

To date, studies on the implementation of TBL to midwifery students 
in Indonesia have not yet been conducted. In this context, the imple-
mentation of TBL for maternal‑neonatal emergency subjects, particu-
larly postpartum hemorrhage (PPH) topics would be particularly 
beneficial. PPH is the leading cause of maternal mortality globally 
(WHO, 2019). This is particularly evident in developing countries such 
as Indonesia wherein extensive knowledge of and skills in PPH man-
agement are crucially needed. 

The present study aimed to assess and compare the knowledge of 
PPH, long-term retention of knowledge, and learning satisfaction of 
midwifery students attending a TBL class versus a didactic lecture on 
PPH topics. 

2. Methods 

2.1. Design 

This study used a quasi-experimental pre-test and post-test design 
with a control group. 

2.2. Outcomes 

The primary outcomes were knowledge of PPH and retention of 
knowledge which were measured at 5 time points (i.e., Pre-test, Post- 
test, 2 weeks post-test, 6 weeks post-test, and 12 weeks post-test). The 
secondary outcome was students' learning satisfaction with the educa-
tional strategies measured using the nursing student satisfaction scale 
(NSSS). NSSS was used only once after the intervention program was 
completed. 

2.3. Setting 

This study was conducted in the midwifery department of 2 schools 
of Health Polytechnic Padang under the Ministry of Health, Republic of 
Indonesia. One school is located in Padang (sea site) and the other is 
located in Bukittinggi (mountain site). Both schools have almost the 
same quality of students as they are under 1 institution. The distance 
between the schools is approximately 100 km. One school was used as 
the setting for the intervention group and the other for the control 

group. This study was conducted from September 2019 to March 2020. 

2.4. Participants 

The sample size was determined using the G*Power analysis method 
(Faul et al., 2009). The effect size was 0.5 based on the preliminary study 
pre-test. At a power of 75%, the alpha level was set at 5%, and 2 inde-
pendent means in the t-test were used to estimate the sample size of 88. 
Considering a dropout rate of 20%, the total sample size was increased 
to 106. Thus, the estimated sample size was 53 for the intervention 
group and 53 for the control group. 

Second-year diploma level midwifery students were invited to 
participate in the study. The inclusion criteria were as follows: (a) have 
no TBL experience, (b) completed the previous academic semester, and 
(c) graduated from a senior high school (without a nursing background). 
The exclusion criteria were as follows: (a) have prior TBL experience, (b) 
did not complete the previous academic semester, and (c) graduated 
from a nursing school. 

2.5. Procedure for conducting the study 

TBL was implemented in the intervention group and a lecture class 
was conducted in the control group with several follow-ups that spanned 
a total of 16 weeks. The settings were randomized to prevent contami-
nation between the intervention group and the control group using a 
simple random sampling procedure (i.e., coin flipping). The students 
were assigned to the intervention group or control group based on the 
location of their schools. The allocation was performed before obtaining 
personal consent. One week before the intervention, both groups were 
given a pre-preparation class to set the schedule and distribute the syl-
labus and handouts, as well as to discuss the TBL process in the inter-
vention group. 

2.6. Types of intervention 

The class topic was PPH and consisted of learning materials on 
diagnosis, signs, risk factors, and management/care. The content was 
designed by the lead researcher in line with learning objectives, and 
these were discussed and approved by 2 midwifery educators. 

The TBL class was held for 3 sessions (1 session a week for 90 min). 
The students were given a reading assignment about PPH 1 week before 
the TBL class. At the TBL session, 1 of the TBL researchers facilitating the 
session explained the learning objectives of the topic for the day for 5 
min. After the explanation, the participants took the individual readiness 
assurance test (iRAT) for 10 min and the team readiness assurance test 
(tRAT) for 15 min without looking at their notes, books, and other re-
sources. The students took the iRAT which consists of 10 multiple choice 
questions. After completing and submitting their answer sheets, the 
students took the tRAT which uses the same questions as the iRAT. 
During the tRAT, the students discussed the answers within their groups 
and after deciding their answers, they scratched on the immediate feed-
back assessment technique (IF-AT) form. The IF-AT form is a scratch type 
sheet that shows a star for a correct answer. The groups continued to 
scratch off another selected answer until a star was shown. While the 
students were working on the tRAT, a teaching assistant checked the 
iRAT answers of the students using a scanning machine and then reca-
pitulated which answers were most likely incorrect. 

Following the tRAT, the group can submit a written appeal (if 
needed) within 5 min for any unclear questions or answers with sup-
porting references and the facilitator would give a clarification. The 
group will get an additional grade if their appeal gets accepted. After the 
tRAT session, the students will be given a mini-lecture for 15 min 
regarding the 5 questions receiving a low score. Finally, an application 
exercise is conducted for 10 min using vignette for the application of the 
topic concepts discussed within their group. The students recognize the 
case and report their answers to the whole class, and this is followed by 
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inter-team debates for 25 min. The TBL process was conducted similarly 
for the next TBL class. 

In the control group, the PPH topics were delivered using traditional 
lecture. The lecture was held in 3 sessions (1 session a week for 90 min). 
On the class day, the researcher acted as a facilitator and explained the 
assigned topic using a PowerPoint slide presentation. Questions by 
students during the lecture were answered and class discussions were 
not precluded if the students want to give their views on the topic 
content or their peer's questions. 

2.7. Data collection and instruments 

The mean knowledge of PPH scores at Pre-test, Post-test, and follow- 
up tests for knowledge retention at 2, 6, and 12 weeks post-tests, and the 
learning satisfaction scores after the completion of the intervention were 
collected as data. The students were given their own identification 
numbers. 

2.8. Knowledge of PPH 

The multiple-choice questionnaire consisted of 15 items developed 
by the lead researcher (YU) and referred to information contained in the 
learning objectives, RAT, and national midwife competency test in 
Indonesia and item analysis in a preliminary study. Two experts (KT, SH) 
on this topic verified the content validity of the tool. The total score 
ranged from 0 to 75 and was mathematically transformed to 0–100 to 
achieve alignment with the grading system of the school. 

2.9. Nursing student satisfaction scale 

NSSS was developed by Chen et al. (2012). Eight items about student 
teaching method satisfaction were adopted and adjusted to the current 
research. These items were scored using a 5-point Likert-type scale. The 
total score ranged from 8 to 40. A higher score indicated a higher student 
satisfaction. The reliability coefficient (Cronbach's alpha) of the 

Fig. 1. Participant flow diagram.  
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curriculum scale was 0.91 (Chen and Lo, 2012). 

2.10. Data analysis 

Demographic data were analyzed using descriptive statistics. Dif-
ferences in knowledge of PPH and NSSS scores between the 2 groups 
were analyzed using unpaired t-test. Differences in knowledge of PPH 
scores at 4 measurement times (i.e., Post-test, 2 weeks post-test, 6 weeks 
post-test, and 12 weeks post-test) were analyzed using ANOVA. P-values 
of less than 0.05 were considered to indicate a statistically significant 
difference. Data were entered and analyzed using SPSS 22.0 for 
windows. 

2.11. Ethical consideration 

This study was conducted based on the ethical principles of harm-
lessness, protection of privacy, anonymity, and voluntary participation. 
Ethical approval was obtained from the IRB of St. Luke's International 
University, Japan (19-A055). UMIN registered number 
UMIN000038062. 

3. Results 

A total of 118 students met the eligibility criteria; however, 3 stu-
dents declined to participate. Thus, 115 (97.5%) students provided 
written informed consent to participate in this study; 62 were assigned 
to the intervention group and participated in the TBL classes, and 53 
students were assigned to the control group and received traditional 
lectures. Data from all the samples (intervention = 62, control = 53) 
were analyzed, and missing data at the 12-week post-test were evaluated 
by mean substitution. The participant flow diagram is shown in Fig. 1. 

3.1. Characteristic of the participants 

The baseline characteristics of the midwifery students were 
compared between the control group and the intervention group as 
shown in Table 1. There were no significant differences in the age, 
educational level, and GPA. There was a significant difference in the 
choice for a future clinical midwife profession between the intervention 

and control groups (p = .03). However, the additional information of a 
“No” answer for choosing to become a teacher of midwifery or nursing 
education accounted for 4.8% in the intervention group and 13.2% in 
the control group. 

3.2. Primary outcomes: knowledge of postpartum hemorrhage and 
retention 

The comparison of the mean knowledge of PPH scores of the inter-
vention and control groups at 5 measurements times (i.e., Pre-test, Post- 
test, 2 weeks post-test, 6 weeks post-test, and 12 weeks post-test) is 
shown in Table 2. There was no significant difference in the Pre-test 
mean score between the intervention (M = 45.94, SD = 13.29) and 
control (M = 43.29, SD = 18.89) groups; t = 0.88; p = .38. However, 
there were significant differences in the Post-test, 2 weeks post-test, 6 
weeks post-test, and 12 weeks post-test mean scores of student knowl-
edge of PPH between the intervention and control groups. The TBL 
group showed a significantly higher score of knowledge of PPH than the 
control group (p < .001). 

Fig. 2 shows that the TBL group maintained their knowledge of PPH 
up to 12 weeks compared with the control group. 

3.3. Secondary outcome: nursing student satisfaction 

As shown in Fig. 3, the TBL group had a higher nursing student 
satisfaction score (M = 34.19, SD = 3.26) than the control group (M =
19.81, SD = 1.94; t = 24.67; p < .001). All the questions had a good 
response (>3) in the intervention group compared with the control 
group (<3). Item 5 “The program prepared me to become a professional 
nurse” had the highest score (mean = 4.39). There were significant 
differences in the scores of all the item questions between the inter-
vention and control groups (p < .001). 

4. Discussion 

4.1. Student knowledge of PPH between TBL class and didactic lecture 

This study showed that TBL positively improved the midwifery stu-
dents' knowledge of PPH. The results are supported by previous studies 
in nursing education. In their randomized controlled trial involving 63 
third-year nursing students in South Korea, Kim et al. (2016) reported a 
higher knowledge score in the TBL group than in the control group at 

Table 1 
Comparison of the baseline characteristics of the midwifery students in the 
intervention and control groups.   

Intervention 
(n = 62) 

Control 
(n = 53) 

Ta x2b p- 
Value 

Age (years) (SD) 19.19 (0.54) 19.15 
(0.50) 

0.44   0.66 

Educational level      
Senior high school (%) 56 (90.3%) 49 

(92.4%)   
1.39  0.50 

Islamic senior high 
school (%) 

5 (8.1%) 2 (3.8%)  

Vocational high school 
(%) 

1 (1.6%) 2 (3.8%)  

Future clinical midwife 
profession      
No (%) 5 (8.1%) 12 

(22.6%)   
4.82  0.03 

Yes (%) 57 (91.9%) 41 
(77.4%) 

Grade point average 
(GPA)      
3.51–4.00 (%) 31 (50%) 30 

(56.6%)   
0.50  0.48 

2.76–3.50 (%) 31(50%) 23 
(43.4%) 

2.00–2.75 (%) 0 (0%) 0 (0%)  

a t-Test. 
b Chi-square test. 

Table 2 
Comparison of the mean knowledge of postpartum hemorrhage (PPH) scores of 
all samples between the intervention and control groups.   

Total 
(n =
115) 

Intervention 
(n = 62) 

Control 
(n = 53) 

Ta p- 
Value 

M (SD) M (SD) M (SD) 

Knowledge 
of PPH 
(Range: 
0–100) 

Pre- 
test 

44.72 
(16.10) 

45.94 
(13.29) 

43.29 
(18.89)  

0.88  0.38 

Post- 
test 

79.34 
(13.05) 

85.20 (7.58) 72.49 
(14.74)  

5.67  <0.001 

2 
weeks 
post- 
test 

78.12 
(13.36) 

83.59 
(10.08) 

71.73 
(13.96)  

5.14  <0.001 

6 
weeks 
post- 
test 

75.17 
(14.40) 

80.36 (9.07) 69.09 
(17.16)  

4.3  <0.001 

12 
weeks 
post- 
test 

81.84 
(10.72) 

85.95 (6.16) 77.02 
(12.79)  

4.65  <0.001 

Values are expressed as mean ± SD. 
a t-Test. 
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post-test. Similarly, Harmon and Hills (2015) conducted an uncon-
trolled, pre-design and post-design study among 347 undergraduate 
nursing students in the US and reported a significant score improvement 
at the end of the practice exit examination of students in the TBL group 
compared with the students in the lecture group. In addition, Branson 
et al. (2016) conducted a quasi-experimental study and reported that 
TBL learners scored significantly higher than lecture learners. 

In contrast, Branney and Priego-Hernández (2018) found no signif-
icant difference in student examination scores between a TBL-taught 
material and a lecture-taught material on an applied pathophysiology 
module among 167 undergraduate nursing students in the UK. Similarly, 
Kniewel (2012) and Mennenga (2010) found no significant difference in 
the test scores of a nursing course between students taught using TBL 
and students taught using a lecture in the US. However, some factors 
that could have influenced their research findings were the failure to 
compare the same topic in both groups and the different instructors 
involved with different protocols. 

In the present study, there are some possible explanations of how 
TBL improved the knowledge of PPH which are related to the TBL 

strategy. Most of the students attending TBL prepared themselves with 
an out-of-class study by reading the iRAT material before the in-class 
sessions. The use of tests at the beginning of the in-class sessions is 
considered to improve student independent learning and acquisition of 
prior knowledge. Hew and Lo (2018) stated that early knowledge was 
considered an imperative factor in enabling students to have a good 
understanding of new information. 

Conversely, students in the traditional classroom were passive 
learners and were not prepared individually to study early before 
attending the in-class sessions. This may be due to the absence of re-
quirements such as tests at the beginning of the class. Cotta et al. (2016) 
stated that in a traditional lecture class, students think that they will 
learn about the subject matter through a teacher-led lecture during the 
class time. 

Furthermore, discussion and interaction with peers on tRAT can 
stimulate students to attain a better understanding of the materials. 
Michaelsen et al. (2008) described that working in teams gives students 
room to help each other, reduces their anxiety, and builds their confi-
dence which increase their knowledge. Additionally, tRAT is 
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advantageous for poorly prepared students as they can learn from their 
peers through sharing and discussion (Kang et al., 2016). Therefore, 
students can get a better understanding and remember them longer. 
Also, the appeal process in TBL is to review and reinforce the material 
being studied. 

4.2. Knowledge retention of PPH 

As for knowledge retention of PPH, the present results showed that 
the intervention group could retain the knowledge gained and had a 
higher score than the control group at all follow-up tests. To our 
knowledge, no quantitative studies thus far in nursing education in 
Indonesia have measured knowledge retention. The present result 
regarding knowledge retention is supported by a previous study in 
medical education. Rezaee et al. (2016) conducted a quasi-experimental 
study in Iran and reported that the TBL group had a significantly higher 
knowledge retention than the lecture group after 2 months. Alimoglu 
et al. (2017) performed a prospective controlled follow-up study among 
medical students and showed that the mean knowledge retention test 
score after 1 year of the TBL group was significantly higher than that of 
the lecture group. 

Cevik et al. (2019) evaluated 66 medical students and found a sig-
nificant difference in the mark of exit examination between students 
(2–6 months after the clerkship) taught using TBL and students taught 
using didactic/case discussion. Furthermore, the qualitative study by 
Bano et al. (2019) explored the experiences of postgraduate nursing 
students and showed that TBL increased students' knowledge retention, 
grasp of concepts, confidence, and critical thinking. 

In contrast, the study by Emke et al. (2016) in the US which used a 
quasi-experimental design showed no significant difference in the 
knowledge test scores between the TBL group and the traditional lecture 
group after 2 months post-test. The lack of a significant difference was 
due to the absence of continued practice. 

TBL activities encourage students not only to memorize the materials 
but also to understand and apply the knowledge gained on the appli-
cation exercise. These TBL activities stimulate students to think critically 
on how to solve a problem based on the scenario. Moreover, this 
learning method is not a one-way communication, but it emphasizes 
team discussion to inquire, clarify, cite the case, and criticize as forms of 
interaction among the group members and members of other groups 
(Rezaee et al., 2016; Kim et al., 2016). The learning pyramid clearly 
showed that discussions facilitate a higher retention rate than lectures or 
readings (Kim et al., 2016). 

The present study showed that the scores were changed at all mea-
surement points. The scores slightly decreased at 2 weeks post-test and 
6 weeks post-test. At 12 weeks post-test, there was a significant 
improvement in the score from 6 weeks post-test in both the TBL and 
lecture groups. Similarly Faezi et al. (2018) looked into third-year 
medical students in Iran and showed a declining pattern of student 
knowledge score over time. Emke et al. (2016) recommended that the 
advantages of TBL can be preserved if we can integrate the interval time 
for testing within the course or continue applying the knowledge gained. 

In the present study, the students in both the TBL group and the 
lecture group had 3 weeks of clinical practice between the interval from 
6 weeks post-test to 12 weeks post-test, and this underlies the increasing 
score. Kang et al. (2016) and Al Najjar (2020) reported that simulation, a 
real case, or clinical practice can improve students' understanding of a 
clinical topic, as real conditions enhance their memory which sharpens 
their understanding. Moreover, the integration of learning strategies 
such as TBL and clinical practice could yield comprehensive under-
standing, and such integration can be implemented on various course 
subjects. 

4.3. Nursing student satisfaction scale 

With regard to the teaching method, the present results showed that 

the intervention group had a higher learning satisfaction score than the 
control group. TBL encourages students to think carefully from simple 
things to complex things, which prepares students with more knowledge 
as they move to clinical practice. Roh et al. (2015) found that most 
undergraduate nursing students who attended a TBL class were more 
satisfied with their learning experience. 

TBL places a more prominent accentuation on assessing students' 
problem-solving and communication skills to prepare them to become a 
professional nurse. Uys et al. (2004) pointed out that more constructive 
strategies in teaching methods are needed to enhance problem-solving 
skills. The appropriate teaching method is key to improving the 
communication skills of students to enable them to respond adequately 
and humanely to patients' expectations (Kourkouta and Papathanasiou, 
2014). 

4.4. Strengths and limitations 

The strengths of this study were the highly practical TBL program 
and its implementability to other topics. Moreover, the questions on the 
knowledge aspect using a vignette clearly assessed the students' under-
standing and critical thinking. In addition, the questions were developed 
in accordance with the national competency examination. There were 
also several post-test follow-ups of up to 12 weeks. This facilitated the 
measurement of knowledge retention, which to our knowledge is the 
first study to do so among midwifery students in Indonesia. 

The limitations of this study were the short TBL sessions which were 
apparently not optimal durations of exposure to effectively deliver TBL. 
In future studies, the TBL sessions should be applied for a longer dura-
tion (e.g., 1 semester) to achieve maximal outcome. 

5. Conclusion 

The intervention group which received TBL showed a higher 
knowledge of PPH and knowledge retention scores at 2 weeks, 6 weeks, 
and 12 weeks post-tests than the control group. These results demon-
strate that TBL is a very promising active learning strategy for improving 
students' knowledge and understanding of PPH. Retention of knowledge 
or information for a certain period of time is not easy for students. TBL 
facilitated knowledge retention of PPH even with no clinical practice 
exposure. TBL also resulted in a higher learning satisfaction score in the 
intervention group. Thus, TBL facilitated active learning of PPH in 
midwifery students in Indonesia, and it can potentially be used in other 
academic fields. 
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