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Abstract

Background: Team-based learning (TBL) is a structured form of small-group learning for students which emphasizes out-of-class

preparation towards guided application of knowledge in class. Values and knowledge education (VaKE) is a teaching method

in which a “dilemma” is used as a motivation and trigger of knowledge acquisition. The goal of this study was to compare

and evaluate medical students’ knowledge and achievements in a combination of these two methods (TBL+VaKE) vs. TBL

alone. Methods: Every academic year we teach 3-4 groups of 8-10 medical students in each group, at their 5th year of MD

studies. We recruited all groups of students since we started the study and alternately used one of the educational approaches on

them, TBL or TBL+VaKE. Our study’s module was “diabetes in pregnancy”. Results: On all issues, the TBL+VaKE received

higher scores. The difference for “complexity of decision making” question reached statistical significance. Furthermore, when

we compared the two groups questionnaire answers, we detected statistical significance of p=0.02 (T test) for the difference

between the two sets of scores. Conclusions: “Diabetes and pregnancy” module for 5th year meducal school students had better

knowledge acquisition when a moral dilemma was added to the module (TBL+VaKE vs TBL).

Introduction

Team-based learning (TBL) is a structured form of small-group learning for students which emphasizes
out-of-class preparation towards guided application of knowledge in class. This teaching method (1) has
been reported to improve student’s knowledge and to increase their engagement and satisfaction out of
learning. The methodology (2) consists of modules on various subjects that span three steps: self-reading
preparation at home, in-class readiness assurance testing and application-focused exercise. TBL is based on
four principles (3,4): students should be talented for this mission, accountable for their pre-learning, the
assignment should promote team development and satisfaction and the students must receive immediate
feedback on their work. Every meeting typically includes one module. The students get a clinical case and
leading questions ahead, to prepare on this subject at home. Then, at the beginning of the class, the group
has a knowledge quiz and afterwards split into 2 sub-groups. The partition is made randomly, equal number
of students in each group. The students answer the quiz. Then, after brainstorming, the students in each
group answer together the clinical case leading questions and write the acronyms on a board. Finally, all
students from both groups gather and each group presents its answers and the entire group discusses the
module together with the direction and emphasis of the tutor.

Values and knowledge education (VaKE) is a teaching method in which a “dilemma” (i.e. moral, ethical
or medical) is used as a motivation and trigger of knowledge acquisition (5). The dilemma is presumed to
further stimulate the students to engage, to take a further look for medical information in order to familiarize
themselves not only with the clinical case, but also with the dilemma. Both teaching methods have been
tested and have proven better than the classical exposure to “A Power Point lecture” (6).
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The aim of this study was to evaluate the students’ knowledge achieved after participating in TBL vs.
TBL+VaKE session on “diabetes in pregnancy” module. Furthermore, we evaluated the students’ positions
in a series of opinion seeking questions in both educational approaches.

Methods

This was a prospective study in a single obstetrics and gynecology department in a teaching medical center,
affiliated academically to the faculty of medicine of a large university. In our department we teach medical
students over a decade and use TBL in over 50% of our lectures. Every academic year we teach 3-4 groups
of 8-10 medical students in each group, at their 5th year of MD studies. The clerkship includes rounds with
the senior physicians, clinical meetings with the staff, participating in surgeries and deliveries and lectures
on central subjects of obstetrics, infertility and gynecology. We recruited all groups of students since we
started the study and alternately used one of the educational approaches on them, TBL or TBL+VaKE.
Our study’s module was “diabetes in pregnancy”. The moral dilemma presented was whether or not to
suggest a termination of a 6 weeks’ first pregnancy achieved in a 42 years old diabetic woman suffering
of uncontrolled type 2 diabetes and chronic hypertension, treated with oral hypoglycemic medications and
Ramipril (a teratogenic antihypertensive drug) and having HbA1C of 12%.

The tutor of the “diabetes in pregnancy” module was a single senior physician (YP) trained in teaching
these educational approaches. All students agreed and gave their consent to participate in the study after
being reassured that they will not be harmed in any way by participating or not in the study. The study
was approved by the ethics committee of the Faculty of Medicine, Bar Ilan University at 24/1/2017. The
module length was a two 45 minutes split session. The module flow chart is presented in fig. 1. The students
were instructed to read the relevant chapter in their reference Obstetrics and Gynecology book before class.
A five multiple choice anonymous test of knowledge was given to the entire students group at the beginning
of the module. The dilemma and values which were at stake were introduced to the class by the tutor,
together with all necessary clinical information. Based on the information presented by the tutor and their
preparations at home, the students made their first decision about how to solve the dilemma and split to
two groups, representing their opinions, respectively. The test questions were discussed and answered again,
together, by the students in each group. Then, the first dilemma discussion took place with arguments
exchanged and challenged within the group (moral viability check). This discussion raised the information
that should be required, identified or developed. Students worked in groups to search for this information.
The new information was shared between groups (content related viability check) and the possibility to
switch groups was given. Then, the students engaged in groups once again to discuss and arrange their
solution to the dilemma and to answer the clinical medical issues related to the module. In the following
day, a new second round of moral arguments presentation (second dilemma discussion – moral viability
check) included the whole class with the tutor. Both groups described and summarized their solution to the
dilemma and presented their answers related to the clinical aspects of the module. A summary discussion
was performed by the tutor concerning the dilemma and the other related issues of the module. A second
anonymous five multiple question test and a self, anonymous detailed questionnaire finalized the module.
The questions presented in the questionnaire were as follows:

1) To what extent have the last two classes about diabetes in pregnancy contributed to your ability to work
in a group?

2) To what extent did the class format contribute to your ability for high-level thinking about diabetes in
pregnancy (i.e. knowledge and thinking beyond memory, applied thinking, general inference, judgment and
assessment, etc.)

3) To what extent did the last two classes on diabetes in pregnancy illustrate the complexity of the decision-
making process?

4) To what extent have you enjoyed the last two classes on diabetes and pregnancy?

5) To what extent has the teaching/learning method contributed to shaping your conception of work as a
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future physician?

6) To what extent did the last two classes on diabetes in pregnancy cause you to look for knowledge in other
sources of information, outside the class and textbook?

7) Have the last two classes on diabetes in pregnancy affected you in other areas beyond knowledge (beliefs,
values, self-confidence, interpersonal abilities, etc.)?

8) How satisfied are you with the last two classes on diabetes in pregnancy?

The answers were rated from 1-5, 1- Absolutely unsatisfied and 5 – Absolutely satisfied.

In addition, for each question, an option was added to explain the answer in an open form and three more
open questions were considered. These findings were evaluated by qualitative analysis that presented aspects
that emerged from students’ responses.

The statistical analysis was performed using the Mann-Whitney-Wilcoxon test. We chose this test as being a
non-parametric test, most suitable to these small groups. P< 0.05 was considered as statistically significant.
Furthermore, the results of the final test were compared between the two groups.

Results

This was a prospective study. Between November 2017 – January 2019 we guided 7 groups of students
who passed the diabetes and pregnancy module, 23 in the TBL group and 30 in the TBL+VaKE, a total
of 53 students. In table 1 we present the mean + standard deviation results for the student’s answered
questionnaire. On all issues, the TBL+VaKE received higher scores. The difference for “complexity of
decision making” question reached statistical significance. Furthermore, when we compared the two groups
questionnaire answers, we detected statistical significance of p=0.02 (T test) for the difference between the
two sets of scores. We compared the two groups final test marks at the end of the module, and detected no
change, 68% success rate in both. In the questionnaire, for each question, a line for free verbally answer was
added, in addition to three more open questions. These findings were evaluated by a qualitative analysis
showing aspects that emerged from students’ responses. The results are presented in table 2. The students
rated the TBL+VaKE learning method slightly more favorable in: group work, high-level thinking, the
complexity of decision making, impact on other areas beyond knowledge and degree of satisfaction. Examples
for both positive and negative statements for both learning methods are presented in table 3.

Discussion

Main findings

TBL is an established collaborative learning approach in medical education (1, 2). VaKE is a teaching
approach which combines values education to knowledge acquisition. Adding a moral/ethical dilemma to
the learning module stimulates the students to further seek for information by themselves in order to solve
the dilemma without limiting the content of the curriculum (7). In this study we combined, for the first
time, these two teaching approaches, compared and evaluated the students’ views and opinions on the TBL
Vs. VaKE combined with TBL. The students who experienced the TBL+VaKE teaching approach graded
it higher, statistically significant when all parameters were combined.

Interpretation

Our results are in accordance with other studies which evaluated active Vs. traditional learning approaches.
Kelly et al conducted a study to compare the in-class engagement of medical students learning preclinical
medical curriculum. The three types of learning approaches included in their study were problem-based
learning (PBL), TBL and regular, frontal lectures. Study results showed that in PBL and TBL students’
engagement was similar but much higher than the regular lectures. The authors concluded that the observed
engagement behaviors confirm the potential of team learning with greater faculty input (8). Freeman et al
evaluated the results of active Vs. traditional lecturing course performance on 225 studies that reported
data on examination scores or failure rates for science, technology, engineering, and mathematics (STEM).
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Average examination scores improved by 6% in active learning, and that students in traditional classes were
1.5 times more likely to fail than those in traditional learning (9). Theobald et al tested the hypothesis that
underrepresented students in active-learning experience narrower achievements gaps than underrepresented
students in traditional lecturing in STEM courses. Data from 15 studies (9,238 students) revealed that
active learning reduced achievement gaps in examination scores by 33% and narrowed gaps by 45% (10). The
authors called to replace traditional lecturing with active-learning course designs across the STEM disciplines.
Conducting a new teaching approach, we had concerns whether or not the new methodology would impair
the students’ achievements. We evaluated this issue by comparing the module’s final test results of the two
approaches. We detected no change in the knowledge results in both groups’ final exams. One important and
significant difference between the groups of students was that “the complexity of decision making” received
higher marks in the TBL+VaKE group. This is an important observation. Indeed, obstetrics is a more
complex domain then others in medicine because we have to consider two patients relating very closely to
each other. These two patients have many times opposite interests and we have to work out the best solution
for both. Therefore, we believe that obstetrics faculty should embrace this approach as soon as possible,
since it appears to be perfectly suited for this unique domain in medicine.

Strength and limitations

This is the first study in the literature which combined TBL+VaKE in medical eduction approach of medical
students. Another strength of our study is the match of our study with many other studies, comparing active
Vs. passive learning approaches and concluded the same conclusions: active learning is better than passive
learning. Further more, combinig the TBL to VaKE did not lower the final exam achievements, meaning -
no harm done. The main limitation of our study is its small participants number.

Conclusions

“Diabetes and pregnancy” module for 5th year med. School students had better Knowledge acquisition when
a moral dilemma was added to the module (TBL+VaKE vs TBL). When we confront our medical students
with complicated cases, and further challenging them with a moral/ethical dilemma, we prepare them better
for the reality they will have to dill with when they will become physicians.
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Figure 1

Flowchart of The TBL+VaKE combination process

Table 1

Students evaluation of various aspects of learning.

SD- Standard deviation.

Comparison of all eight marks for each method found a significant difference (P = 0.02)

TBL TBL+ VaKE

Mean SD Mean SD P value
Team work 2.91 1.04 3.46 1.07 0.074
Advanced thinking 3.48 1.04 3.66 1.20 0.454
Complexity of decision making 3.30 1.22 4.24 .95 0.005
Pleasure 3.96 .71 3.97 .94 0.752
Designing a future concept 2.80 1.20 3.14 1.21 0.326
Information search 2.64 1.50 2.89 1.29 0.453
Impact on other areas 1.84 .83 2.14 .79 0.166
Satisfaction 3.95 .97 3.97 .98 0.933

Table 2
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Qualitative analysis of the text obtained from verbal answers in the position questionnaire.

TBL TBL+VaKE

Group work: Discussion, interaction 6/11 7/11
High-level thinking 4/6 10/13
Complexity of decision-making process 5/7 8/10
Pleasure from learning 12/14 9/11
Designing of work concept as a future physician 4/4 9/12
Impact on other areas beyond knowledge 2/4 5/7
Satisfaction from learning 6/12 11/15

Number of positive statements responders as a fraction of all (positive and negative) analyzed answers.

Table 3

Examples for positive/negative students’ statements quotes from questionnaire.

TBL TBL+VaKE

Positive Negative Positive Negative
Group work: Discussion, interaction I made sure to consult and hear the opinions of others, especially in questions about which it was doubtful. More convenient to discuss and make mistakes with the group members than with the lecturer. Group work was relatively short, so it is difficult to conclude that it contributed to the learning and understanding abilities. The lesson encouraged learning between the two lessons as an expectation of today’s lesson. Successful integration between independent reading, discussion with the groups and the instructor. No one develops working together abilities in two hours.
High-level thinking By having applied thinking and deduction from the individual to the whole as a group it requires going through the material and understanding the whole group. Although lessons encouraged thought and created interest, but more dependent on the tutor than on the special format. In-depth thinking while delving into a “tangible” and complex dilemma. What did it add to me to learn in the group? What I need to know to the final exam material is from the book only.
Complexity of decision-making process The case and its thorough discussion have allowed us to go deeper. Although there is a clear complexity, I doo not feel that the lessons and working in groups are those that illustrated it. Illustrating the importance of providing an explanation of all treatment options and seeing the drawbacks and benefits of all by presenting it to the patient. It’s good to hear other people’s, but in personal work too, I think I could get over these points.
Pleasure from learning Everything! It is much easier to remember and understand the material in this way. No student’s remarks I loved learning, hearing different opinions, medical indications, and learning form the tutor. The quiz in the first lesson is unnecessary and time consuming.
Designing of work concept as a future physician Shows that reality is not black and white as written un the book. Shows the considerations here and there. No student’s remarks The issue of the dilemma illustrates that working as a doctor is not always black and white and involves lots of complex decisions that we as students are less exposed to. There are a number of considerations that, when meeting with experts, we have already realized are complex. I didn’t feel it added a new dimension to me.
Impact on other areas beyond knowledge No student’s remarks The group work took place for a too short time and included some relatively simple questions. I did not feel that I was going through a significant process. I was exposed to different opinions of my friends regarding their worldview. It is very important to be exposed to different opinions in order to understand the complex system of considerations we are dealing with. Maybe after a few sessions, not a single session.
Satisfaction from learning Interpersonal interaction and discussion between group members allows for more comfortable, less judgmental and open. So, the course of the lesson is more fun, satisfying and instructive. There was not enough time to study. Working in groups on such an important topic is unnecessary for my opinion. Great idea to do this lesson. Undoubtedly, managing a clinical case with decision-making and a touch on medical ethics gives further interest. Nice process but I would get along with a different way of learning better.
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