PGDE(Sec) PROGRAMME CS MATHEMATICS
COURSE INFORMATION (July 2002)

Rationale and Objectives:

Teaching mathematics involves a set of complex knowledge and skills. Recent
developments in mathematics education have emphasised the match between the nature of
mathematics, the pedagogical principles applied to classroom instruction and the way pupils
learn mathematics. The main objective of this course is to equip student teachers with
knowledge of teaching principles and with knowledge of how mathematics is learnt such that
these, together with their knowledge of mathematics, may enable them to teach mathematics
effectively.

Structure of the course and assessment:
The course consists of two compulsory core modules.

Semester 1: Core Module
PCM513 Teaching and Learning of Mathematics I (6 AUs)

Lecture (10 x 1 hr): Aims & objectives of mathematics education, mathematics curriculum
in Singapore, learning theories in mathematics, problem solving and technology in
mathematics education.

Workshop (31 x 2 hr): Teaching and learning of mathematics topics - Arithmetic, Algebra,
Functions and Graphs, Mensuration, Geometry, Trigonometry, Statistics, Probability,
Counting, Calculus, Sets, Matrices, Vectors, and Mechanics. Understanding of concepts in
the topics, curriculum structure, learning difficulties, teaching approaches, motivation
techniques for each of the topics will be dealt with. Lesson planning and hands-on computer
laboratory sessions will also be incorporated.

Assessment:  Continual assessment — participation in class including punctuality and
attitude, follow-up on lectures, class work on IT and problem solving (50%), group
presentation (20%,), written assignment (30%)

Semester 2: Core Module
PCM514 Teaching and Learning of Mathematics II (2 AUs)

Hands-on session on assessment in mathematics, test construction and marking in the
secondary mathematics curriculum. This module will also provide opportunity for student
teachers to teach mathematics topics and practise their teaching skills. Feedback will be
given by the tutor and fellow student teachers. They will be expected to put into practice the
strategies and methods learnt during the course. Special attention will be given to the ability
to explain concepts.

Assessment:  Micro-teaching (50%) and assignment on test construction (50%,)
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PCM 513 PGDE(Sec) Mathematics
Assessment Guidelines July 2002

Objectives:

(a) To enable students to investigate possible ways to teach mathematical concepts and
procedures at the secondary level.

(b) To enable students to develop the ability to use and evaluate instructional materials and
resources.

Modes of assessment:

I. Continual assessment (50%) — participation in class including punctuality and attitude,
follow-up on lectures, class work on IT, and problem solving

II. Group Presentation (20%)

1.

2.

Students will work in groups (of about 4) for this presentation.

Each group will be j fiassigned; fla task on the teaching of geometry or trigonometry.
Consult school textbooks, teachers; f| guides and workbooks (NIE library red-spot
and instructional materials, 3rd floor), reference books, journals, and/or internet
resources.

Prepare an oral presentation of about 25 minutes based on ideas from your reading
and your group discussions. Novel and creative ideas are encouraged. Every

member of the group must present.

The presentations will be carried out during tutorials/workshops in week 4 or 5.
The schedule will be arranged by the respective tutors.

Assessment criteria;

(a) Delivery & communication
(b) Relevance & suitability

(©) How interesting

(d) Group co-operation

III. Individual report (30% - deadline for submission: Friday, 18th October 2002, 5 pm)



This report involves the conceptualisation and design of a double period (70 minutes)
teaching lesson. You can select any secondary mathematics topics except those which
have been included in the group presentation above.

Your report should consist of the following components:

1.

2.

Table of contents

Introduction (6%)

Give a brief outline of your lesson; its rationale and the concepts and skills to be
acquired by the pupils. To support your conceptualisation of the lesson, give a
brief review of relevant literature that have some bearing on the lesson relating to
its significance in the curriculum, teaching/learning activities or common learning
difficulties and misconceptions. You should also specify the type of pupils for
whom the lesson is intended.

Development of the lesson (15%)

Describe how the lesson is developed to teach the concepts or skills; what methods
are used; what learning activities and organisation (whole-class, group, pair or
individual); what teaching aids are used (do not submit the actual teaching aids but
you have to produce pictures, illustrations or plans how these aids can be teacher-
made).

The teaching sequence and the selection and construction of teaching materials
(examples, worksheets and other resources) should be clearly described. Provide a
detailed lesson plan for the lesson.

Evaluation (6%)
Describe how pupil learning is assessed, what methods (test, worksheet, oral tests,
interviews, homework, etc.) will be used.

Presentation of report (3%)

Your report should be submitted on A4 size papers, page-numbered, and double-
spaced. It should be proof-read and corrected for spelling, punctuation and
syntactical errors.

Your report should be about 6 to 8 pages in length. The following information
should be indicated on the title page:

Title of assignment

Name of student

Title of course

Name of lecturer

Name and address of the National Institute of Education

Date of submission

* K Xk ¥ ¥ ¥

All ideas, information and quotations taken from books and journals must be
appropriately acknowledged in the text itself and the source included in the
references.



PCMS513 Teaching and Learning of Mathematics I

List of tasks for group presentation and some suggested references:

. Discuss ideas, activities and teaching aids for teaching Polygons.

[Kenny, Bezuszka & Martin (1992, p.70), Geddes (1992, p.40-61), Musser &
Trimpe (1994, p.234-254), Oj fDaffer & Clemens (1976, ch.2), Serra (1993, ch.2 &

4]

. Discuss ideas, activities and teaching aids for teaching Geometric Construction.

[Serra (1993, ch.3), Farrell (1971, p.27-28), Pegg(1987), Posamentier & Sheridan
(1982, p.9-22), Walter (1985), Bennett(1996)]

. Discuss ideas, activities and teaching aids for teaching the topic Motion Geometry.

[Serra (1993, ch.7), Oj fIDaffer & Clemens (1976, p.156-195, 224-230), Geddes
(1992, p.62-69), Bennett (1996)]

. Discuss ideas, activities and teaching aids for teaching the topic Congruent
Triangles.

[Serra (1993, ch.5), Coxford (1991, p.51-54), Lang & Murrow (1988, ch.7), Kenny,
Bezuszka & Martin (1992, p.34-37), Musser & Trimpe (1994, p.175-196, 230-231)]

. Discuss ideas, activities and teaching aids for teaching the topic Nets (sec 1, Normal
Technical) or Plan & Elevation (sec 3, Normal Technical).

[For Nets: Kenny, Bezuszka & Martin (1992, p.46-47), Sobel & Malesky (1988,
p.206-208, 224), Olson (1975, p.48-58). For Plan & Elevation, refer to books on
technical education, call no. T65.]

. Discuss ideas, activities and teaching aids for teaching Pythagoras; f| theorem.

[Video by Apostol (1989), Frank (1977), Serra (1993, ch.9), Interactive Mathematics
Miscellany & Puzzles-A Bogomlny (http://www.cut-the-knot.com)]

. Trigonometry has many practical applications and in its teaching, models and tools
are also available. Discuss some real-life applications of trigonometry as well as
activities and teaching aids for teaching Trigonometry.

[Serra (1993, ch.12), N.Z. EQUALS Network (1990), Sobel & Malesky (1988, p.227-
228)], Posamentier & Sheridan (1982, p.59-62)]



Please consult your tutor if your group wishes to work on other topics in Geometry or
Trigonometry.
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Description of Assignment Tasks and Assessment Criteria

Task I
Micro-teaching (50%)

Each student has to present a 15-minute teaching segment of a secondary mathematics

lesson (one or two periods). The criteria for assessment are as follows:

(a) Lesson preparation - delineating learning objectives, selection and sequencing of
content, relevance and accuracy (please submit lesson plan for the entire lesson)

(b) Delivery - organization, questioning technique, clarity of explanation, pace of lesson,
use of teaching aids, innovative learning activities

Task 11
Test Construction Assignment (50%)

Prepare a portfolio based on a selection of work that you have done during workshops on test
construction. The portfolio must have four items.

Item 1 [5 marks] - Pairwork
Prepare, with a colleague, a table of specifications for a mid-year examination based on a
given scheme of work.

Item 2 [15 marks] - Individual

(A) Identify the relevant specific instructional objectives (learning outcomes) and
cognitive levels of a given set of test items. For identification of cognitive level, justify your
classification. Also, state if the use of calculator should be permitted for the items.

(B)  For given specific instructional objectives, write the relevant test item objectives and
find suitable items. You must include items with different formats.

Item 3 [10 marks] - Pairwork

For given stems, work with a colleague to:
(a) generate questions that assess different cognitive levels for low ability pupils,
(b) generate questions that assess different cognitive levels for high ability pupils,
(c) generate questions that assess different specific instructional (test objectives).

Item 4 [10 marks] - Individual
(A)  For three given test items, prepare their mark schemes.
(B)  Using a given mark scheme, grade students; f| solutions.

**Individual tutors are free to peg the remaining 10 marks to any aspect of class work they
deem important or attitude/ attendance/ punctuality of the students.



