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Educational Technology often focuses on efforts to improve performance in teaching
and learning. Specifically, the sub-field of Human Performance Technology
emphasizes on solving performance-related problems by using a systems thinking
perspective. Hence, this research was conducted to identify the elements found in the
five components of teaching and learning systems and how these elements interact with
each other. The five components of teaching and learning systems were orientation,
process, environment of support, environment of feedback and output. In this context,
the research focused on teaching and learning of mathematics in secondary schools.
Specifically, the research objectives were (a) to identify the elements in each
component of teaching and learning mathematics systems, (b) to identify the
similarities and differences of the elements in each teaching and learning mathematics
systems among Mathematics teachers and (c) to identify the interactions between the

elements of teaching and learning mathematics systems.



This research used a qualitative method involving nine Mathematics and Additional
Mathematics teachers and nine students. They were selected from four types of
secondary schools in the districts of Klang and Hulu Langat. The schools were National
Secondary School, National-Type Secondary School, National Religious Secondary
School and Fully Residential School. Data were collected through in-depth interview

and observation. The data were then analyzed using continuous comparison method.

Results from the analysis indicated that there was one element in the orientation
component of teaching and learning mathematics systems, which was examination
oriented. Next, there were six elements in the process component of teaching and
learning mathematics systems namely instructional design, classroom management,
monitoring, assessment and evaluation, teacher, student and curriculum. Subsequently,
there were five elements in the environment of support component of teaching and
learning mathematics systems which were management, teaching/learning,
infrastructure/facilities, student/teacher/parents/society and technology. Consequently,
there were two elements in the environment of feedback component of teaching and
learning mathematics  systems  which  were  teaching/learning and
monitoring/assessment/evaluation. Finally, there were two elements in the output
component of the teaching and learning mathematics systems, which were teacher and
student performance. Each of these elements consists of several sub-elements which

details the characteristics of each component.

In terms of similarity, it was found that the element in the orientation component of
teaching and learning mathematics systems for each different Mathematics teachers
was examination oriented. Conversely, elements in the other four main components

showed significant differences due to contextual influence on teachers and their

Vi



teachings. However, these differences were still inclined towards fulfilling the same
element in the orientation component of teaching and learning mathematics systems,

which was examination oriented.

Furthermore, this research found that there was a relationship between the five main
components in each different teacher’s teaching and learning mathematics systems.
This relationship explained the reasons which limit mathematical performance in
secondary schools. Findings from this study implies that in order to overcome the
problem of performance in teaching and learning mathematics, it is important to see

and understand in depth the teaching and learning as a whole system.
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Oleh
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Teknologi  Pendidikan  sentiasa memberikan  penumpuan terhadap usaha
penambahbaikan prestasi dalam pengajaran dan pembelajaran. Secara khusus, sub-
bidang Teknologi Prestasi Manusia memberi penekanan ke arah menyelesaikan
masalah prestasi melalui penggunaan perspektif pemikiran bersistem. Justeru kajian ini
dijalankan bagi mengenal pasti elemen yang terdapat dalam lima komponen utama
sistem pengajaran dan pembelajaran serta bagaimana elemen dalam komponen tersebut
saling berinteraksi antara satu sama lain. Lima komponen dalam sistem pengajaran dan
pembelajaran tersebut terdiri daripada hala tuju, proses, persekitaran sokongan,
persekitaran maklum balas dan hasil. Dalam konteks ini, kajian ditumpukan kepada
pengajaran dan pembelajaran mata pelajaran matematik di sekolah menengah. Secara
khusus, objektif kajian ini adalah untuk (a) mengenal pasti elemen dalam setiap
komponen sistem pengajaran dan pembelajaran matematik, (b) meneliti persamaan dan

perbezaan elemen dalam setiap sistem pengajaran dan pembelajaran matematik dalam



kalangan guru matematik (c) mengenal pasti interaksi antara elemen dalam sistem

pengajaran dan pembelajaran matematik.

Kajian ini menggunakan kaedah kualitatif yang melibatkan sembilan orang guru
Matematik dan Matematik Tambahan serta sembilan orang pelajar. Mereka dipilih
daripada empat jenis sekolah menengah di daerah Klang dan Hulu Langat iaitu Sekolah
Menengah Kebangsaan, Sekolah Menengah Kebangsaan Agama, Sekolah Menengah
Jenis Kebangsaan Cina dan Sekolah Berasrama Penuh. Data dikumpul menggunakan
temu bual mendalam dan pemerhatian. Data yang diperolehi seterusnya telah dianalisis

menggunakan kaedah perbandingan berterusan.

Hasil analisis menunjukkan bahawa terdapat satu elemen dalam komponen hala tuju
sistem pengajaran dan pembelajaran iaitu ianya berorientasikan peperiksaan.
Seterusnya, terdapat enam elemen dalam komponen proses sistem pengajaran dan
pembelajaran iaitu reka bentuk pengajaran, pengurusan bilik darjah, pemantauan,
pentaksiran dan penilaian, guru, pelajar dan kurikulum. Selanjutnya, terdapat lima
elemen dalam komponen persekitaran sokongan sistem pengajaran dan pembelajaran
laitu pengurusan / pentadbir, pengajaran / pembelajaran, infrastruktur / kemudahan,
pelajar / guru / ibu bapa / masyarakat dan teknologi. Seterusnya, terdapat dua elemen
dalam komponen persekitaran maklum balas iaitu pengajaran / pembelajaran dan
pemantauan / pentaksiran / penilaian. Akhirnya, terdapat dua elemen dalam komponen
hasil sistem pengajaran dan pembelajaran iaitu prestasi guru dan prestasi pelajar. Setiap
elemen ini pula mengandungi beberapa sub-elemen yang memperincikan lagi ciri setiap

komponen.



Dari segi persamaan elemen dalam sistem pengajaran dan pembelajaran dalam
kalangan guru matematik, didapati elemen dalam komponen hala tuju sistem
pengajaran dan pembelajaran bagi setiap guru adalah berorientasikan peperiksaan.
Sebaliknya, elemen dalam empat komponen utama lain menunjukkan perbezaan yang
ketara disebabkan pengaruh konteks ke atas guru dan pengajarannya. Namun,
perbezaan tersebut kelihatan masih menjurus ke arah memenuhi elemen dalam
komponen hala tuju sistem pengajaran dan pembelajaran yang sama iaitu

berorientasikan peperiksaan.

Selanjutnya, kajian ini mendapati wujud perkaitan di antara lima komponen utama
dalam setiap sistem pengajaran dan pembelajaran guru matematik yang dikaji.
Perkaitan ini menjelaskan sebab-sebab yang membataskan prestasi Matematik di
sekolah menengah. Dapatan kajian ini membawa implikasi bahawa bagi mengatasi
masalah prestasi dalam pengajaran dan pembelajaran, adalah penting pengajaran dan
pembelajaran tersebut dilihat dan difahami secara mendalam sebagai satu sistem yang

menyeluruh.
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