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Measures to Improve Teaching Competency
of Science Teachers in Korea

KIM Beom-Ki
Korea National University of Education

Abstract

Every effort is being made in Korea to increase teaching competency of teachers.
For example, teachers colleges conduct quality control by an evaluation system to
educate good prospective teachers (part-time teachers and college students). The
evaluation system guarantees the number of students in better-performing colleges
and decreases the number in poorly-performing colleges. Teachers are employed by the
evaluation of their actual teaching performance in class, and even after the
employment teachers have to conduct two open evaluation procedures of their classes
in one semester. Teachers who have been highly evaluated gain opportunities to
study further. The best teacher among them has less teaching demand and guides
other teachers as their mentor. Administrative procedures have been reduced so
that teachers can spend more time for teaching, and science teachers are supported to
increase their competency.

Key words: teaching competency, teacher evaluation system, the best teacher

1. Introduction

Developing good human resources are directly connected to increasing
competitive power of a nation in knowledge society. Major advanced nations advance
education policy and improve school education system to cope with social changes.
Major OECD nations emphasize quality rather than quantity of teachers and promote
coordination of initial-training, employment, and in-service training of teachers. The
United States of America is keen on improving public education and educational
reforms are ongoing with the slogan "Employment and economic growth start in
classroom." Improving public education needs increasing competency of teachers.
The most important resource to improve school education to deal with various
demands is teachers, and to increase competency of teachers is primary to the
improvement of quality and competitiveness of education. With this understanding,
Korea promotes education policies in teacher evaluation systems that focus on
improving competency of teachers. Education policies so far were managing
conflicting situations to increase morale of teachers and to grant their rights to teach,
but the current policies focus on "improving teaching competency." The policies
include employment of part-time teachers, refinement of employment procedures,
evaluation of teachers, increase of training programs for teaching competency, and

refinement of the training programs.



2. Specific measures

Measures to improve teaching competency includes "training and employment of
good teachers", "supports for developing teaching competency of teachers", and
"environment setting to let teachers focus on teaching." Each area has its own

agendas.

Increasing teaching competency

@elopment and Employme> <Jonditi0ns and Culture>

+ Simplifying administrative

+ Evaluation of teacher colleges procedures
+ Employment for competency * Reduction of administrative
+ Multiple majors of a teacher burdens

+ Visiting teachers
+ Open Classe

Supports for developing teaching
competency

+ Evaluation of teaching competency development
+ Individualized training programs

+ Supports based on evaluations

+ Recognition of teachers of good competency

Figure 1. Measures to increase teaching competency

1) Training and employment of good teachers
a) Evaluation of teacher colleges

Teachers colleges in Korea consist of 13 colleges for primary education and 393
colleges for secondary education. Teacher employment examinations have
competitive ratios ranging from 1.84 to 2.57 (2.11 on average) for primary education
and 10 to 20.1 for secondary education (ratios depend upon subjects and areas). For
the quality control of teacher colleges of various kinds, the results from the evaluation
system lead to the decrease of the number of students (possibly to the nil) if teachers
colleges are evaluated as inadequate or insufficient. To develop sufficient teaching
competency at the level of pre-service training, teacher colleges are advised to have the
department of class analysis. They are also advised to increase teaching practicum
from 4 weeks to 8 weeks, to increase teaching credits from 2 units to 4 units, and to
provide more opportunities to go to schools to learn flexibility in the actual teaching

situations.



b) Employment of teachers by teaching competency*

From 2009, teacher employment examinations consist of three stages of writing,
aptitude tests, and interview and teaching performance. However, employment is
decided by the total scores from the three stages, and the scores of the third stage is
smaller in proportion than the scores of the first and second stages, where
rote-learning for test items works as a test taking strategy. Furthermore, teaching
performance only lasts for 6 minutes to 10 minutes. For these factors, the
examinations are not perfect to discern teaching competency of candidates. To
improve this shortcoming, examinations are being amended to evaluate more on
teaching competency, to increase the time of the teaching performance from 10 minutes
to 20-30 minutes and to adopt objective criteria for the evaluation of teaching
competency. The criteria include personality, volunteer experience, and career (as
lecturer, fixed-time teacher or internship teacher). Teaching performance receives 10
more scores and the examinations now have less proportion of paper-and-pencil tests.
For example, the first stage of examinations selects candidates to 200% of the numbers
to be employed and the results of this stage is either "Pass or Fail" and specific scores
of these stages are not added to the total scores. The final selection is based on the
result of the second stage (subjective examinations) and the result of the third stage
(interview and teaching performance). Local governments have more autonomy and
are empowered to decide specific procedures of employment examinations so that there
may be more various selection procedures. For the employment of teachers of minor
subjects, teachers can be selected only on the basis of interview and teaching

performance.

' System of teacher employment

Stage Secondary (Score) Type Selection
First Pedagogy(20) Multiple result of the first stage, select
Major(80) choice candidates to 200%
result of the second stage,
Second Essay (100) Essay select candidates over 150%
Third Interview (40)
(Some differences Teaching plan (20) Interview, result of the second stage
among local Class demonstration (40) Demonstration | and the third stage
agencies) Performance and experiments (30)




2) Supports for developing teaching competency of teachers
a) Evaluation of teachers for competency development 2

There is a consensus in Korean society to develop teachers' teaching competency
and to evaluate the development for increasing competitiveness in education. Both
teachers and the general public have positive opinions on this consensus (positive
opinions to the introduction of evaluation system for teaching competency
development: 63.0% of teachers, 76.3% of the general public). Model cases have
demonstrated increase of the ratio of teachers with high competency and that of
satisfaction among the parents. However, the evaluation of competency is not
sufficient to support all teachers for increasing competency because the evaluations
show that some teachers are "insufficient" or "inadequate" in competency. In order to
improve this situation, a more complete implementation of the evaluation system is
being planned to improve the satisfaction of the parents and to develop teaching
competency. The evaluated teachers receive the result and are advised to conduct
self-analysis and self-development of competency, and principals and superintendents
are advised to provide individualized supports to the teachers. Teachers with good
results have one year dedicated to self-study to further improve their competency, and
teachers who need more development of competency have intensive training programs

according to the criteria and levels of the evaluation.

? Domain, element, and criteria of teacher evaluation for teaching competency

Domain Element Criteria

- Curriculum understanding and instruction improvement
Preparation | -Analysis of learners and teaching content

Teaching instruction - Strategies for teaching and learning
(3 elements and 12 - Introduction, questions and teacher attitude
points) Class - Interaction between teacher-students, use of learning materials
-Management of class and learning
Evaluation - Content, method and use of evaluation




Types of evaluation Evaluator ﬂul::> Domain ﬂl]l::> Target

. Instruction
Peer evaluation “p .
reparation
— Class . » Teachers
— Evaluation
Instruction
— Individual life
Students’ satisfaction —Social life
(Grade 4 tol2)
Vice-

/1 principals

School management

— Curriculum

Parents’ satisfaction |  Educational supports
—Human resources ~a| Principals
— Facility and budget P

Figure 1. Contents of evaluation of teaching competency development

(Department of science education, 2009)

b) Individualized training programs for teachers

Individualized training programs are needed because the current programs and
their management systems are not sufficient to improve practical teaching competency,
particularly in aspects where the evaluations inform the need for further development.
The current programs are managed by educational institutions, for many of which
teachers are employed, conduct theory oriented lectures, and offer not many options to
teachers. They are not regarded as sufficient to improve teaching competency in real
terms. Individualized training programs are needed for these reasons and more
programs are to be held with sufficient budget to increase specific teaching competency.
Teachers with good evaluation results are provided with more opportunities for
autonomous learning program and financial supports, and they are expected to serve
as teacher trainers after the program. On the other hand, teachers who are evaluated
to be in need of further competency development are to be advised to participate in
other training programs. Management systems for individualized training programs
have been improved and supports for training programs for school leaders as

professional managers are being strengthened.
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Figure 2. Training system based on the evaluation of teaching competency
development (Department of science education, 2009)

¢) Supports for competency according to results of evaluation

In comparison with other advanced nations, Korea provides fewer opportunities
to teachers for intensive self-study and teachers' technical expertise is not exactly
satisfactory. Furthermore, individualized training programs and long-term intensive
training opportunities are not satisfactory, either. To improve this situation, teachers
with good evaluation results are to be provided with opportunities to learn more, to go
to EBS (Korea Education Broadcasting system) according to their technical expertise,
experience in counseling student for further education, and career in general, or to
serve as admission officers in national universities; they are paid in these
opportunities and their career and salary status are guaranteed completely.
Evaluation management committees (in school, area, and city and prefecture) select
candidates for intensive programs and provide supports for various kinds of long-term
intensive training opportunities.
d) School-based performance-payment system

The current payment system is based on the performance of individuals, and does
not take into consideration the collective performance of each school. This system does
not encourage collective efforts of a school for better teaching competency and
co-operation between teachers in the school. Performance of a teacher is evaluated in
relative terms in comparison with performances of other teachers in the same school,
and improved performance of an entire school in absolute terms is not evaluated. To
improve this situation, a new payment system is now planned to encourage fair
competitions among schools for a better performance. This plan is being considered
quite reasonable because it will distinguish good schools and others and guarantee
payment that they deserve respectively, although it may lead to new problems we do



not anticipate now. The plan is expected to increase co-operation between teachers in
a school for better teaching competency and fair competition among schools.
Additional supports are being considered for the plan, including the one that allows
each local agency to decide its specific procedures of payment.
e) Recognition of teachers with good teaching competency

"Recognition of teachers with good teaching competency" is a system where the
superintendent recognizes teachers who are excellent in their achievement and receive
great satisfaction from the parents of their students. However, there are too many
systems of this kind and further financial and administrative supports are needed to
extend systems of this kind. We need to develop civil culture where teachers with
good teaching competency are recognized and respected. Therefore, TSE3 (the
teacher recognition system according the national standard) and other local teacher
recognition system are to be encouraged more, and financial and administrative
supports particularly for various incentives? for teachers are needed to expand

systems of this kind.

3) Developing conditions and culture that allow teachers to focus on teaching
a) Reduction of administrative duties by changing procedures in school

Teachers in primary or secondary schools must deal with about 80 to 110 public
documents individually a year. Many teachers complain about too heavy
administrative duties of public documents and management of facilities to focus on
teaching. Extra administrative staff members have been added gradually, but
sufficient reduction of the duties is yet to come because the extra staff members do not
possess enough understanding about teachers' educational activities. Therefore, a
special administrative procedure model based on job descriptions and co-ordination
has been developed to distinguish the roles of teachers (mostly class-related works and
students supports) and the roles of administrative staff members (mostly supports for
teachers). The model has one special administrative team managed by the
vice-principal and the other special administrative team by the administrative
department. The model is to allow teachers to be relieved from administrative duties
and focus on teaching. However, the period of the national investigation demands
many documents and increases extra burden of teachers. For example, when the
Ministry of Education needs documents for the diet session, it orders local agencies to
make them, which in turn order local schools to do so. To improve this situation, The
"Documents Sharing System for the National Investigation" is now in operation that
enables administrators to use Database systems for frequently used documents. The
Ministry of Education is now advised to check the availability of documents before it

3 TSE is a system to encourage competent science teachers to teach science schools if they
proved to be good at experiments and are recognized as competent.
4 Various financial and institutional supports are provided.



orders local agencies to make ones to reduce the burden of local schools. Local
agencies are also advised to construct their documents sharing systems to reduce the
burden of local schools.

b) Visiting teachers?

The number of visiting teachers has been increasing after the 2006 plan to
increase visiting teachers. However, there are still some visiting teachers who
haven't been trained to teach the subject they are to teach. The system of visiting
teachers is not perfectly utilized because of difficulties in teacher management,
insufficient compensation system, ego-centric behaviors of schools that prevent
co-ordination among schools. To improve this situation, more visiting teachers are
employed with a management system in each agency. Incentives are given to local
agencies that have achieved the target that they set, and they are allowed to turn a
certain proportion of new teachers into visiting teachers in the area. There is also a
system that promotes visiting teachers who have served the three year period to
become non-visiting teachers. Efforts are being made to increase financial incentives
for visiting teachers of various kinds (term-based, category-based, or multiple
classes/schools-based).
¢) Promotion of class demonstration

Classes of primary and secondary schools are now demonstrated publicly.
However, many of the classes are demonstrated by a small number of selected teachers
for education policies of the Ministry of Education or their schools as events to invite
prospective teachers and parents. They are not particularly meant for increasing
teaching competency. Or some demonstration classes were conducted by new
teachers, and the class demonstration system is not yet very effective to increase
teaching competency in general. However, with the introduction of Special Laws for
Information Disclosure in Educational Institutions, all teachers in every school are
now obliged to demonstrate teachers more than two times a term. Class
demonstrations are now conducted in various time and forms to meet varying demands
of working parents. Parents can also ask for class demonstrations. When parents
ask for class demonstrations according to the proper procedure set by the manual,
schools must consult with the parents to decide the date of class demonstrations.

Whereas class demonstrations in the past were evaluation-oriented, the current ones

’ Visiting teachers in local agencies (as of 08.4.1)

Chungch | Chungch Gyeong | Gyeong
Seoul | Busan | Daegu [ Incheon | Gwangju | Daejeon [ Ulsan |Gyeonggi|Gangwon Jeollabuk{ Jeol Jein | Total
eongbuk | eongnam sangbuk [sangnam

Visiting
92 89 | 323 | 319 | 204 | 113 77 11,055| 527 | 558 | 371 | 564 |1,040| 312 | 577 | 180 [6,401

teachers

All

b 71,471 | 28,068 | 20,864 | 22,337 | 12,690 | 12,922 | 9,877 | 89,339 | 14,941 | 13,527 | 18,423 | 18,593 | 19,814 | 24,012 | 28,834 | 5,288 |411,000
teachers

(% 10.130.32|1.55 |1.43|1.61|0.87|0.78|1.18 | 3.53 | 4.13 | 2.01 | 3.03 | 5.25 | 1.30 | 2.00 | 3.42 | 1.56




are support-oriented with consulting and clinic for better teaching. Local agencies are
advised to make the class demonstration system obligatory and to standardize the
procedure, and they designate model schools to promote the class demonstration
system and spread good cases. They also support teachers meetings and circles for
better teaching competency and develop culture for more class demonstration by

making "school-visit days" for example.

4) Activities to increase teaching competency

All sorts of activities are being done to increase teaching competency of science
teachers, including voluntary activities by science teachers, activities by research
organizations, and official activities supported by the Ministry of Education. Below
are some examples.

a) Association of Teachers of Physics in Secondary Schools in Jeonnam
(http://inep.cnei.or.kr)

The Association of Teachers of Physics in Secondary Schools in Jeonnam was
started by some teachers of physics that participated in a training course on scientific
experiments that was offered by the Institute of Science Education in Jeonnam in
August, 1998. They believed that an association to share and study teaching
materials was necessary. Its activities include:

A. Tuesday study meeting in each district

B. Regular conferences and workshops in summer and winter

C. Programs to study abroad managed by the association

D. Promotion of communication with other organizations in other areas and/or in
related subjects

E. Supports for science festivals and "science classrooms in life"

F. Supports for the self-study of its members and management of scientific programs
G. Support for research programs by local agencies and other organizations

H. Use of the web for teaching materials

b) Korean Society for School Science (http://www.kosss.org)

This society publishes its own academic journal that includes academic papers,
short reports, opinions, materials, theoretical accounts of science education, and
reviews. Its main activities are:

A. To promote effective methods of learning and teaching science
B. To share research findings by researchers, teachers and policy-makers
C. To achieve goals in co-operation with people who influences science education
policies
D. To publish the journal
c) Class Demonstration Competition by Pre-service Teachers in Korea National
University of Education
The Center for Teaching and Learning in Korea National University of Education



held a class demonstration competition in 2011. The competition, the third one in this
series, had 122 teams (about 140 persons) as participants and attracted the attention
of people concerned. It also appealed the vision of the university: to develop teachers
capable in classroom. In addition, the first National Convention for Pre-service
Teachers in Teaching Colleges was held and had about 150 students and about 100
incumbent teachers from 12 areas of Korea. Under the same theme, 10 teaching
subjects had class demonstrations by 4 pre-service teachers respectively. The

convention is to increase teaching competency of pre-service teachers.

3. Conclusion

Teachers in Korea come from the top 5 % of the population. Only those who go
through tough competitions successfully can become teachers. However, once
employed, they keep their status for the rest of their career life without taking special
training courses. This is why the evaluation systems for teachers and schools were
introduced. According to the result of the evaluations, teachers are to take
individualized training courses, or given opportunities to serve as a mentor of other
teachers if they are recognized as the best teachers. The best teachers may have a
year for their own study if they wish, or be given opportunities to learn to be still better
teachers. Candidates to be a teacher must be evaluated in their teaching competency,
and chances are now high that better qualified candidates are employed. Teachers
colleges must train their students for better teaching competency, and Korea now
expects the increase of competent teachers. Activities of academic associations,
teachers research associations, and the Ministry of Education also increases the

expectation for the improvement of science education.
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Enhancing Science Teachers’ Competencies to help students
answer database questions in Biology through Lesson Study
- A case study in Singapore-

Vanessa Neranjani d/o Muhundan, Jun Yuan Secondary School
Poh Yong Beng, Pathlight School
Yeap Ban Har, Marshall Cavendish Institute

Abstract

With a growing importance of analytic and problem solving skills in the 21st
century, there has been an emphasis on problem-solving and data handling skills. The
main purpose of this study is to investigate how teachers can help to improve students’
ability to answer data base questions through lesson study. This is a case study
conducted in a secondary school in Singapore. Findings revealed that teachers had
benefited from lesson study in terms of increased knowledge in pedagogy and
pedagogical content knowledge. Implications from the findings can inform
improvement to the teaching and learning of science as well as the use of lesson study

as an effective teacher-driven professional development platform at school level.

Science Education

Singapore’s Science education focuses on scientific inquiry as the central focus of
its curriculum. Lessons were also designed to help students to connect learning of
content and skills through meaningful real life contexts.

With Singapore’s high achievement in PISA (2009), there has been an increase
emphasis on building scientific literacy in students. Scientific Literacy refers to an
individual’s scientific knowledge and use of that knowledge to identify questions,
acquire new knowledge, explain scientific phenomena and draw evidence-based
conclusions about science-related issues.

To reflect the growing importance of analytic and problem solving skills in the
21st century, there is a review in assessment with more emphasis on handling
information & problem solving, for example the addition of data based/non-routine
type of questions in examinations.

The key skills that students now need, is to learn to manage the vast amount of
information that they receive, sieve out the necessary and use them to undertake
non-routine tasks.

Teachers are encouraged to constantly provide opportunities in daily teaching
and learning of science for students through use of classroom teaching pedagogies so as
to provide students the chance to learn from a variety of contexts related to their daily

life to make learning of science more authentic.



Inquiry-Based Learning approaches

The science curriculum seeks to nurture the student as an inquirer. It leverages
on and seeks to fuel the spirit of curiosity in the students. The teacher is the leader of
inquiry in the science classroom. They are facilitators and role models of the inquiry
process in the classrooms.

The degree of inquiry-based learning (guided or open) depends on the amount of
self-direction by students and guidance needed by teachers.

The essential features in inquiry-based learning approaches are Question,
Evidence, Explanation, Connections and Communication.

Students start the learning with a question to engage with an event,
phenomenon or problem. In the process, they collect evidences through experiments as
part of data collection and analysis. With the analysed data, students begin to
construct explanations to connect and link their learning to the problem. The lesson is
concluded as they communicate and justify their explanations.

In order to develop students as inquirers, teachers need to change their
instructional approaches in the classroom. MOE recognizes that the teachers are the
key to the change and is committed to enhance the professional development of

teachers.

Professional Learning Community

As teachers are the heart of education, they need to take their lead in their own
professional upgrading. Dr Ng Eng Hen, Minister for Education and Second Minister
for Defence in Ministry of Education (MOE)'s Workplan Seminar Speech (2009)
announced that professional learning communities (PLCs) would be formed to provide
opportunities for teachers to exchange best practices and learn from one another

through tools such as lesson study.

Lesson Study

One of the tools is Lesson Study. In particular, Japan’s method of teaching
Lesson Study is focused on because of Japanese students’ high levels of achievement
and it being centred on the idea that teaching is a complex, cultural activity (Stifler &
Hiebert, 1999).

Lesson Study, also termed as research study, is known as kenkyuu jugyou in
Japanese (Lewis, 2002), where kenkyuu means research or study, and jugyou means
lesson(s) or instruction. It is seen as a shift from teaching as telling to teaching for
understanding in Japanese Mathematics and Science education (Lewis, 2002), valued
by educators in Japan. The idea is simple: teachers coming together working in a group
throughout the lesson study process, collaborating to plan, observe and reflect on
lessons. However, developing and implementing effective lesson study can be complex,
as there are factors at work (Stifler & Hiebert, 1999).



The lesson study process consists of different parts — goal setting, research
lesson planning, lesson teaching and evaluation, and consolidation of learning.

For goal setting, a group of teachers identifies the research theme. It could be
students’ weakness in an area of learning, or a topic which educators find challenging
to teach.

Based on the identified goal, the team develops a lesson, called a research lesson.
The lesson goals are defined, with the teachers spending time investigating possible
resources, considering available lesson plans to start with while tapping on their own
experiences (Lewis, 2002). The thoughtful design of the lesson plan is the crux of an
effective lesson — a commonality in the professional practice of effective teachers
(Cowan, 2006).

The lesson planned is then taught by one teacher while the other team members
are present to observe the lesson and make notes as well as collect evidence of student
learning and thinking. There is then a discussion involving everyone in the lesson
study group, evaluating and reflecting on the lesson. The original lesson plan is then
revised.

With the revised plan, it is taught to another group of students. Meeting up after
the lesson to evaluate, reflect and work on the lesson plan will take place and the cycle
can be repeated with each new class the improved plan is delivered to (Appel, Leong,
Mangan, Mitchell & Stepnaek, 2007).

Finally, there is a consolidation of learning for sharing purposes. This is seen as
an important part of the lesson study process as the consolidating and sharing consist
of the findings about teaching and learning, together with the teachers’ reflections.
With the knowledge gained, teachers can use them in planning and conducting future
lessons (Lewis, 2002).

Graphic Organizers

Graphic organizers are tools often used during teaching and learning. They
enhance the effectiveness of the delivery of knowledge. Graphic organizers embrace
the ability to untangle concepts that are difficult and confusing. They do so by creating
an organized system of thinking for the learner. “Those who studied graphic organizers
performed better than those who studied outlines”. (Sigafoos and Green, 2007)

Graphic organizers tend to encompass explanations in brief text in which the
learner is able to grasp the gist of the concept more effectively as compared to when the
explanation is in a lengthy form of text. Sigafoos and Green also concluded through
their research that students tend to spend more time studying graphic organizers

which are bite size information rather than studying textbook texts and information.

Research Question

In this study, the research question being investigated is



“What are the different types of professional learning teachers acquire through lesson
study with respect to helping students improve their ability to answer database

questions in Biology?”

Method

Participants
The participants are four Science teachers of a learning team in a secondary

school. The roles of the teachers are shown in Table 1 below. Two classes of Secondary
Three Biology students were involved. One class consisted of high ability students
(75% scored 75%-85% for the Continual Assessment for Biology) while the other class
was the middle ability group (75% scored 60%-70% for the Continual Assessment for
Biology).

Tablel Roles of teachers involved

(First round) (Second round) (Third round)
Name of Teacher | W J \Y
Observers J,Vand C W, Vand C J, Wand C
Date 25th April 2011 2nd May 2011 3rd May 2011
Class 3E1 3E4/5 3E1
Procedure

Stage 1: Craft Research Theme

At the start of the lesson study cycle, the learning team came together to craft

the research theme. The team considered the curriculum goals and problems that
students faced in Biology. It was decided the theme is cultivating students who are
able to articulate their thoughts effectively. The team wanted students to organize
their thoughts and knowledge and present their answers in a sound and coherent

manner.

Stage 2: Plan a Lesson

The facilitator led the team in planning and designing a lesson that would
enhance students’ ability to answer data based questions. The team planned to use a
flowchart as the key tool to scaffold students’ thinking and organise their thoughts
(refer to Appendix 1). The team also considered the following questions while planning

the lesson



1. What do we want students to learn?
2. How do we help them learn it?
3. What if they do not learn it?

Stage 3: Conduct the research lesson

The main objectives of the lesson were as follows —

1. Tlustrate how the flowchart works.
2. Explain the method of answering database essay questions using the flowchart.
3. Develop the ability to succinctly articulate their thoughts using the flowchart.

The flow of the research lesson was as follows —

1. Show examples of how essay (database) questions are answered using the
flowchart.

2. Allow students to develop the skills of answering database questions using the
flowchart.

3. Allow peer discussion and teacher guidance during discussion.
Critique peer group work to further enhance development of the skill of

articulation.

Refer to Appendix 2 for detailed lesson plan.

Stage 4: Conduct a Post-Lesson Observation

After the research lesson, the learning team engaged in a post-lesson discussion

on the same day as the research lesson.

Stage 5: Revise the Lesson

After the post lesson discussion, the learning team went on to revise the lesson
plan carried out in cycle 1. The revised lesson was then repeated for 3E4/5 and
subsequently for 3E1 again. Hence, there were 3 cycles of research lessons and post

lessons discussions.
Modifications

Some of the modifications that the learning team made and the objectives and

rationale behind the changes are listed below.



Lesson | Modifications Rationale

1 Clearer explanation of how to use | The main component of the lesson is the
the flowchart in answering the | usage of the flowchart. If they do not
data base questions. understand this at the first instance,
then the objective of the lesson would

not have been met.

2 Allow the students to have a | Peer critique is one of the ways to
gallery walk in which they critique | promote engagement of learning

one another’s answers. through collaboration (belief: students

can learn from one another)

Data and Collection Methods

To measure the different types of professional learning teachers acquire through

lesson study with respect to helping students improve their ability to answer database

questions, the team used teachers’ reflections to gather preliminary qualitative data.

Preliminary Findings

The teachers’ reflection on professional learning was analysed and summarised.
The preliminary findings revealed that teachers seemed to benefit substantially in
their pedagogy.

Teachers found the flowchart (a form of graphic organiser) to be an effective tool
in enhancing students’ ability to articulate their thoughts. Using such visual tool helps
to untangle concepts that are difficult and confusing. It also helps to create an
organized system of thinking for the students by following the sequence of the
flowchart.

They also reflected the importance of making the expectations of students’ work
more open and explicit. The teachers found that the use of marking scheme unpacks
the criteria for assessing students’ answers. Such criteria when made known to
students provides greater clarity and heightened awareness to different aspects/
features needed in good writing. Teachers observed that students were more aware of
the expectations/ standards and showed efforts to meet those expectation during their
group work.

They also found that peer critique in the form of gallery walk promoted high
engagement in student learning. Given a chance to critique fellow classmates’ work,
students showed higher alertness and enthusiasm as they were curious about their
friends’ writings and entrusted with new responsibility to critique (using the marking
scheme) and give constructive feedback to help others improve their written work. The
gallery walk also provided ample opportunities to revisit/ reinforce the criteria/

expectations of writing and study examples of answers from other groups.




Limitations

Time was definitely a major constraint. However, the learning team managed to
work around this by using remedial lessons to replace any concepts that needed to be
taught.

The sample size of teachers involved was small.

Conclusions and Implications

Through lesson study, teachers in a secondary school showed positive evidence
in gaining professional knowledge in helping students improve their ability to answer
database questions. They found the use of graphic organiser (i.e. flowchart), marking
scheme and peer critique to be particularly useful in helping students organise and
articulate their thoughts in written answers. There is an intention to continue this

study into an action research project.
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Appendix 1

Flowchart

Types of essay questions

A A

short stimulus (e.g.
concept-based, reiteration
from theory)

long stimulus (e.g. data-based
questions, require analysis)

E.g.1) State the functions of Look out for obvious trend /
water in plants and animals changes

E.g.2) Explain how the
concentration of blood glucose
canre regulated in the body.

general and subtle first thought and
trends final thought.

How to describe
general trends?

A 4

Cite values of both x and

y axes when describing the
shape of the graph if exact
figures are given.

How to describe
subtle trends?

Divide the graph
into different parts
for easy description.

A 4

After describing different
parts of the graph, explain
the reason behind the
trend of the graph.
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