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ABSTRACT

Developing student teachers’ teaching competence is a key task of the teacher training
programs at Ho Chi Minh City University of Education (HCMUE), one of the largest teacher
education institutions in Vietnam. However, there remains a huge gap between theoretical
knowledge and teaching practice in these programs. This article introduces solutions implemented
at the Department of Mathematics, HCMUE since 2015 to bridge the gap. In particular, we focus
on the development of a learning sequence in the Teaching Mathematics Practice course based on
David Kolb’s experiential learning cycle. This learning sequence was applied at two classes of 20
senior students at the Department during the first semester of the school year 2019-2020 in order
to help them improve teaching skills before taking part in the Teaching Practicum. Although we
received positive feedback from students, futher research needs to be conducted to measure the
effectiveness of the new learning sequence.

Keywords: experiential learning cycle; teaching skills; teacher training

1. A problem arose: the knowing-doing gap

According to the four-year Mathematics Teacher Training Curriculum at Ho Chi
Minh City University of Education, student teachers are equipped with Content Knowledge
(mathematics) (CK), Pedagogical Knowledge (PK) and Pedagogical Content Knowledge
(PCK) throughout seven semesters. In addition, it is mandatary for them to take part in two
practicum before being fully licensed as a teacher: Teaching Practicum 1 and Teaching
Practicum 2. The former lasts 5 weeks in the fifth semester of the training program, and the
later lasts 10 weeks in the eighth semester. During the Teaching Practicum 1, pre-service
teachers mainly observe in-service teachers’ classes, while the Teaching Practicum 2
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provides them with opportunities to apply theories into teaching practice under the
mentorship of experienced teachers.

And problems emerged in this transitional step: while their university courses
commonly involve lectures, textbooks reading, and homework assignments. This means
that they learn the “knowing what.” When student teachers going to high schools, they are
expected to design lesson plans, conduct classroom lessons, and perform other duties of a
schoolteacher, which means “knowing how”. As a result, many pre-service teachers
struggled to fill this knowing-doing gap. They are unable to put the knowledge
accumulated at university into practice and usually performance poor during the practicum.
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Figure 1. The “knowing-doing” gap in Mathematics Teacher Training Curriculum

2.  Strategies to bridge the gap

Being fully aware of this “knowing-doing” gap in the curriculum, as the teacher
educators at the Department of Mathematics, Ho Chi Minh City University of Education,
since 2015, we have suggested and implemented two solutions in order to tackle the
problem:

- The first solution was to innovate the curriculum as well as methods of teaching and
assessment. In the new curriculum, there are more credits for PCK: 15 credits compared to
10 credits in the old curriculum, adding two courses including Assessment in Mathematics
Education (2 credits) and Mathematics Curriculum Development (2 credits). We have also
sized down the number of students in each class from about 60 students in the past to only
15-25 students. This change has allowed us to use modern approaches to lesson delivery.
Instead of lecturing, project-based learning and more hands-on activities have been
employed so that student teachers have more occasions to apply the knowledge. In almost
all courses involving PCK, they have to work in group of 2-4 students, designing a lesson

776



HCMUE Journal of Science Bui Thi Thanh Mai

plan on a chosen topic and practicing teaching (about 15-20 minutes). In terms of
assessment methods, the current trends such as authentic assessment, performance-based
assessment, and portfolio assessment have been used instead of written tests.

- The second solution was to add a course, a complete new course titled “Practice
Teaching Mathematics” to the curriculum. Pre-service teachers have to complete this
course in the seventh semester as a prerequisite before they are allowed to take part in the
Teaching Practicum 2. In this course, student teachers will conduct a lesson in a simulation
of real classes under the guidance of a university lecturer in order to improve their teaching
skills. This aims at preparing students for the Teaching Practicum 2.

These two solutions are considered as scaffolds to bridge the knowing-doing gap.
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Figure 2. Strategies to bridge the knowing-doing gap

In this study, we put focus on the second solution and how we applied David Kolb’s
Experiential Learning Cycle to enhance pre-service teachers’ teaching skills through the
course of Practice Teaching Mathematics.

3. David Kolb’s Experiential Learning Cycle

“T hear and I forget. I see and I remember. I do and I understand” — the Confucius
quote reflects the spirit of “learning by doing” theory which was developed by an
American philosopher John Dewey. Experiential learning is an approach of “learning by
doing”, in which students learn through experience, taking part in hands-on activities.
However, mere experience is insufficient because an important characteristic of
experiential learning is the reflection on experience (Felicia, 2011). The most common
model of experiential learning was developed by David Kolb (1984), based on the work of
John Dewey, Kurt Lewin, and Jean Piaget, compassing four stages shown in Diagram 1.
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Diagram 1. David Kolb's Experiential Learning Cycle (ELC) (Kolb, 1984)

The cycle begins with the learners actively participating in an experience (Stage 1),
they then consciously reflect on that experience (Stage 2). It is from the observation and
reflection that learners are able to generalize a model of what is experienced (Stage 3), and
finally apply that model to a new experiment (Stage 4). According to Kolb, each stage is
mutually supportive of and feeds into the next, and it is possible to enter the cycle at any
stage and follow it through its logical sequence. However, effective learning only occurs
when a learner can pass all four stages of the ELC (McLeod, 2017).

4.  Applying the ELC in the Practice Teaching Mathematics course
4.1. Introduction to the course

The course of Practice Teaching Mathematics is a 10-week-course for senior students
at the Department of Mathematics, HCMUE, who have already taken the courses including
Introduction to Mathematics Teaching Methodology, Methodology of Algebra and
Analysis Teaching, and Methodology of Geometry Teaching. There are about 15 to 20
students in each class.

This course provides pre-service teachers with an occasion to apply the knowledge
attained from previous courses to teaching practice. Thanks to the process of preparing
lesson plans and putting them into practice, the trainees are expected to foster their
professional development.

4.2. The learning sequences in the course of Practice Teaching Mathematics

Based on David Kolb’s Experiential Learning Cycle, we have designed the learning
sequences in the Practice Teaching Mathematics course with the aim of enhancing pre-
service teachers’ teaching skills. In order to ensure the instructional effectiveness, we tried
to make sure that the learning sequences comply with two following fundamental
principles:
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- The learning sequences facilitate the reflection on experience rather than the mere
experience;

- The learning sequences lead student teachers through the full cycle of Kolb’s model.

We summarize the step-by-step process of applying the ELC to the course of Practice
Teaching Mathematics in Diagram 2.

Review Reflect on

Set objectives objectives
F 3

L 4

Design/ Modify

4 Class diary
lesson plan
ln F'y
Lesson plan » Practice teaching Lesson observation
feedback feedback

Diagram 2. Learning sequences in the Practice Teaching Mathematics course
e Stepl

On the first lesson of the course, the lecturer briefly reviews some knowledge on
methods of teaching mathematics, especially how to design a lesson plan and different
approaches to lesson delivery. Student teachers are then guided to use free writing
technique to identify their teaching beliefs and set learning goals through answering the
questions:

- What is the purpose of learning in general and learning mathematics in particular?
How should students learn mathematics?

- What is the image of the teacher that you | would like to build?

- What level is your professional competence at present? And what do you need to
improve in order to become a teacher like that?

The learning sequences of the course, the assessment criteria of a lesson plan and an
instruction are also introduced. Finally, the lecturer instructs student teachers to use Sway
to keep their “class diary” after each lesson, and the very first task is to specify their
learning objectives in the diary.
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8. Eari ket e han than

+ Poc thém nhiéu tai lidu v& kién thirc toan (chuén kién thirc k¥ ning,
SGK, tai lidu tham khao trén mang) dé c6 nhimg kién thirc toan chuén,
da dang, logic dé c6 thé giang mét céch ty tin.

+ Rén viét bang 3 1n mét tudn, mdi 14n luyén 45 phit vao t6i thir 6, sang
thir 7 va ti thir 4.

« Thyc tap 1 em di dugc mét thiy gop ¥ 1a tong giong khi em ndi cao, em
cn stra trdm va vang hon trong nhimg Iic tap viét bang.

+ Em cén diéu kiém soat dugc tdc do khi giang bai vi ¢6 nhimg lic em n6i
nhanh va bi l3p tir.

Translation

My commitment:

- Read more mathematics documents
(textbooks, online materials, common
core national standard) to get deeper
insight into the subject and be more
confident in teaching.

- Practice writing on board three times a
week (45 minutes each time, on
Wednesday evening, Friday evening, and
Saturday morning.

- Practice lowering my high-pitched
voice so that it will be warmer and
deeper.

- Practice controlling my speaking speed
as | sometimes speak too fast with words
being repeated quite often

Figure 3. Learning objectives in a student’s diary

e Step2-3-4

Each pair of student teachers are given a mathematics lesson in high school
curriculum to prepare for. They need to collaborate to design a lesson plan and upload it to
Google Classroom (Step 2) so that other student teachers can view and give feedback
through a Google form (Step 3). The lesson plan is then modified by that pair of students
(Step 4) before teaching. The assessment criteria of a lesson plan that lecturer gives pre-
service teachers on the first lesson are used in these steps.

Translation

GOP Y VE GIAO AN BAT DANG THUC CO-SI (NHOM 4)

Gop ¥ vé ndi dung gido én

Ggi y: Tién trinh day hoc st dung trong gido an cd phi hop vai bai day khong? Céc hoat dng dé phi hop chua,
viéc sl dung hoat dgng nhom cd phat huy higu qua khéng? Bai tip cd phi hop hay chua? N§i dung hoat ding dé
diing vdi ¥ d6 su pham dét ra chua? Viéc dét cdc ciu hdi cd gy khé higu cho hoc sinh khing?...

Hoat déng tao dong co cia nhdm khd hay. Nhung mét s6 chua cu thé nhu céc dung cu dé
hoc sinh 1am chiéc hdp gdm nhitng gi, va nhiing dung cu nay hoc sinh chudn bj trude hay gv
phat.

Hoat déng 1 dién ra trong 7 pht. Trong d6 hoc sinh thdo |uén nhém trong 4 pht, chi con 3
phiit cho gido vién dua ra dé bai, thai gian hoc sinh trinh by sén pham, gv nhén xét bai lam
clia hoc sinh liéu ¢6 hop i hay khdng?

Hoat déng 1: Sau khi hoc sinh trinh bay san pham thi gv nhén xét san phdm cé dat yéu ciu
khéng?. Véy hoat déng nay €6 hop If khéng khi chua biét thé tich Ién nhat 1 bao nhiéu ?
Hoat ddng 2: Liéu c6 nén thém nhimg cdp sd hitu ti, v6 ti vao bang céc b liéu khdng?

Phién bai tap kha hop i néu hoc sinh trong |ép kha gidi.

- The first activity engages
students; however, it is
essential to specify the
materials (how many boxes
need to be prepared, and who
prepares them, teacher or
students?)

- Time estimation is not
reasonable (7 minutes for
students to discuss, find
solutions, presentation, and
for teacher to give feedback?)
- How does teacher comment
on students’ work as the
solution can be only figure
out at the end of the lesson?

Figure 4. 4 part of a student’s feedback on the lesson plan “Cauchy-Schwarz inequality”
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o Step5

After modifying the lesson plan, the pair of student teachers practice teaching
themselves, they then play the role of teachers while other student teachers attend the class
as high school students as well as observing and taking notes on their peers’ teaching. The
lecturer also observes and takes notes.

o Step6

The pre-service teacher trainees self-evaluate their lesson delivery, then others give
lesson feedback based on their observation, notes and the criteria in the instructional
assessment rubric. It is important for them to keep in mind that the objective of lesson
feedback is not to judge or assess their peers’ classroom performance, but to support them
and help them to improve teaching skills. Hence, the student teachers are encouraged to
provide constructive feedback: the positive points are dealt with before the negative points,
and the negative points are followed by some planning about what might be done instead
next time. At the end of this step, the lecturer adds supplementary comments if needed and
summarizes the main points. He/she might sometimes raise a question involving the lesson
for the student teachers to examine. For instance, after a lesson in which the pre-service
teachers integrated technology, the students were asked to figure out what is an effective
technology integrated lesson and how to build it.

o Step7

After each lesson, the pre-service teachers are required to fill in the class diary to
record their experiences, feelings, then analyze these experiences and draw conclusions
from them. It is obligatory for student teachers to have a strict routine of keeping up
regular entries as much of the details and feeling of recollection data fades within 24 hours.

Qua budi day clia hai nhém va qua nhifng 185 g8p ¥ va nhén xét clia cf va cic ban , em Translation:

riit thém cho minh thém nhiing kinh nghiém : Observing the t?aChing. practice
of two groups this morning helps
me to gain some experiences:

* V& Ki ndng sur pham

Gido vién 13 nguds truyén Iira cho HS vy cho nén viéc chon cch day va a4t nhitng ciu - Itis !mportant to choose .the

hi cho HS 13 diéu rét quan trong, c& hai nhom [En ndy déu thyrc hién tét v& ki néng d6. aﬁp:()p”ate approach to deliver
the lesson.

Viéc cho HS trinh bay san phdm clia minh ciing rét quan trong, gidp GV hiéu duc mifc - Question technique also plays

d6 van dung bai hoc clia HS nhu' thé nao, doing thdi tao cho céc em cd néng lut ty tin, crucial role in teaching.

thuyét trinh trudc dam déng. - Teacher should let students

o Thiék kE gido én present their group work in order

to know their level of
Em théy gido &n tudn qua clia 2 nhém rdt tot, chi cd chut can rat kinh nghiém dé [a b tri understanding, it is also a good

thdi gian vao cac ndi dung can phai hgp Iy han, khdng nén qua tham qua nhiéu hoat occasion to develop students’
dong d& rdl cf ging déy nhanh ndi dung dAn d&n HS khdng theo kip tién tinh day. presentation skill. ..

Figure 5. 4 part of a student’s class diary
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e Step8

The pair of pre-service teachers modify the lesson plan after receiving feedback from
the lecturer and other students. Then the cycle repeats with other pairs of student teachers.
At the end of the course, pre-service teacher trainees look back on their class diary,
especially the learning objectives they set at the beginning of the course and self-evaluate
their improvement in teaching skills.

4.3. Analyzing the learning sequences according to ELC

The designed learning sequences of the Practice Teaching Mathematics course
involves two types of experiences: designing a lesson plan and practice teaching of a
lesson. Both of them go through four stages of Kolb’s experiential learning cycle
(Diagram 3).

Diagram 3. Analyzing the learning sequences in the course of

Practice Teaching Mathematics according to ELC

Student teachers enter the cycle at Step 1 (arrow position in Diagram 3), which is the
planning for experience. Free writing technique and setting objectives in class diary are
used as the methods for preparing them prior to teaching so that they make the most of
those experiences. This also provides a valuable aid to the students’ reflection and self-
assessment after the experience.

At step 2, pre-service teachers pass concrete experience (Stage 1 of ELC) of
preparing a lesson plan. They then need to give lesson feedback at step 3, which is the
refection stage (Stage 2 of ELC). The act of modifying the lesson plan after receiving
feedback (step 4) is the active experimentation (Stage 4 of ELC). While there is no specific
step corresponding to the “abstract conceptualization™ (Stage 3 of ELC), student teachers
absolutely learn from the feedback so that they could perfect their lesson plan.
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At step 5 and 6, a pair of pre-service teacher trainees practice teaching (Stage 1 of
ELC) while others observe and take notes to give feedback on the lesson (Stage 2 of ELC).
Both experiences of delivering and observing a lesson are valuable to improve teaching
skills. Student teachers can realize how their peers use the teaching methods, how they
interact with students, how they deal with problems arising from their lesson on a daily
basis and, to certain extent, can discover effective teaching strategies that the observer has
never used in class before (Phat, 2019). The reflection is then be generalized to their own
knowledge shown in their class diaries Step 7 (see Figure 5). This is the abstract
conceptualization stage (Stage 3 of ELC). Finally, they apply new knowledge gained to
modify the lesson plan the second time (Step 8), which is the active experimentation stage
(Stage 4 of ELC).

5. Conclusion

This article presents the learning sequences in the course of Practice Teaching
Mathematics which are based on Kolb> ELC model. We have analyzed the learning
sequences according to four stages of the ELC. This model has been applied in the Practice
Teaching Mathematics course in the first semester of the schoolyear 2019-2020 and has
received positive feedback from student teachers. However, more qualitative and
guantitative researches need to be conducted in order to validate the effectiveness of this
model in terms of fostering pre-service teachers teaching competence. This could be the
focus of our future research in which we are planning to use video-recording technique and
a rubric to evaluate the instructional quality of preservice teachers before and after
the course.
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TOM TAT

Phaét trién nang Iluc giang day cho sinh vién 14 trong tam ciia cdc chwong trinh dao tao gido
vién tai Truwong Pai hoc S pham Thanh phé Ho Chi Minh. Tuy nhién, ton tai mét khoang céch Ién
giira |i thuyét va thuee hanh trong cdc chirong trinh dao tao. Phdan dau cia bai béo trinh bay nhing
chién lwoc duwoc trién khai tgi Khoa Toan — Tin hoc tir nam 2015 nham thu hep khodng céch nay.
Sau dé, ching t6i tdp trung trinh bay chudi hogt @éng hoc trong hoc phan Thuc hanh day hoc Toén
dioc xay dung dia trén md hinh hoc trai nghiém cia David Kolb. Chudi hoat déng hoc nay da
dwoc trién khai cho hai 16p hoc phan Thic hanh day hoc Toan véi sisé 20 sinh vién/ I6p trong hoc
ki 1 nam hoc 2019-2020 nham gitip cdc sinh vién ndm tw ndng cao ki ndng su pham triede khi di
thuec tdp tai trwong phé théng. Chang t6i nhédn diwroc cac phan hoi tich cuc tir phia sinh vién, tuy
nhién, dé khang dinh va do lwong tinh hiéu qua cua chudi hoat déng hoc nay can tién hanh thém
céc nghién cizu tiép theo.

Tar khoa: mé hinh hoc trai nghiém; ki nang su pham; dao tao gido vién
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