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POLA GRAMMAR FOR AUTOMATED MARKING OF MALAY SHORT ANSWER
ESSAY-TYPE EXAMINATION

By

MOHD JUZAIDDIN AB AZIZ

Chairman: Fatimah Dato Ahmad, PhD

Faculty: Computer Science and Information Technology

The efforts to mark essay-typed examination automatically for English have been started since
1960s. But, there was not many attempted to mark the Malay essay-typed examination
automatically. One of works to mark the Malay essay-typed examination was conducted to mark
the History subject that focused on the temporal values of the essays rather than the sentence
structure of the Malay language. The subjective nature of sentence construction makes the
process to identify the important points addressed in the essays difficult to be carried out. Short
answer essay-typed examination requires the students to answer the questions with sentences in a
short paragraph. While marking the examination scripts manually, the lecturers or teachers have
to identify the sentence similarity between the sentences in the answers scripts and answer
scheme. The answers scripts have to be carefully read and understood by the examiner in order
to award fair marks. Sentence similarity is defined as the sentences that have similar meaning but
different from the words used or sentence structure. The problems in this research are solved by
using pola grammar techniques where the sentence similarity is identified by a representation of

the Malay language structure and a Malay verbs synonymous thesaurus. Pola grammar produces



a Grammatical Relations (GRs) representation. The technique is an enhancement of the four
basic Malay language representations. The representations are Noun Phrase + Noun Phrase
(NP+NP), Noun Phrase + Verb Phrase (NP+VP), Noun Phrase + Preposition Phrase (NP+PP),
and Noun Phrase + Adjective Phrase (NP+AP). In order to recognize the sentence structure, a
finite state automata (FSA) is constructed based on the pola grammar rules. The effectiveness of
the FSA is computed in an application known as an Automatic Marking System for Short
Answer Essay-typed examination (AMS-SAE). There are two tests conducted using AMS-SAE,
first, 78 short answer essays in the form of simple, complex and conjoined sentences have been
computed for their similarity. The results show that the average scores different to human for
simple sentences is 0.032, complex is 0.113 and conjoined is 0.042. Second, the answers from a
three questions for a compiler examination is recorded and tested with AMS-SAE and human.
Each question which has 30 to 45 answers in the form of short essay-typed has proved that
AMS-SAE can be accepted to produce similar marks to human when the Mann-Whitney test and

t-test have shown that the marks have a strong significant relationship.



Abstrak tesis yang dikemukakan kepada Senat Universiti Putra Malaysia
sebagai memenuhi keperluan untuk ijazah Doktor Falsafah

NAHU POLA UNTUK PEMARKAHAN SECARA AUTOMATIK PEPERIKSAAN
JAWAPAN PENDEK BERJENIS ESEI BAHASA MELAYU

Oleh

MOHD JUZAIDDIN AB AZIZ

Pengerusi:  Fatimah Dato Ahmad, PhD

Fakulti: Sains Komputer dan Teknologi Maklumat

Usaha untuk memarkahkan peperiksaan berasaskan esei secara automatik untuk Bahasa Inggeris
telah bermula sejak 1960an. Namun, tidak banyak usaha dilakukan untuk memarkahkan
peperiksaan Bahasa Melayu yang berasaskan esei secara automatik. Satu daripada usaha untuk
memarkahkan peperiksaan Bahasa Melayu berasaskan esei adalah untuk memarkahkan subjek
Sejarah yang focus kepada nilai temporal esei berbanding dengan struktur ayat Bahasa Melayu.
Sifat subjektif pembangunan ayat menjadikan proses untuk mengenal pasti fakta penting yang
dinyatakan dalam esei sukar dilakukan. Peperiksaan berasaskan esei pendek memerlukan para
pelajar untuk menjawab soalan dengan ayat dalam perenggan yang pendek. Semasa menyemak
skrip peperiksaan, para pensyarah atau guru perlu mengenal pasti persamaan ayat antara ayat
dalam skrip jawapan dan skema pemarkahan. Skrip jawapan perlu dibaca dengan teliti dan
difahami oleh pemeriksa untuk memberikan markah yang setimpal. Persamaan ayat didefinisikan
sebagai ayat-ayat yang mempunyai maksud yang sama tetapi berbeza dari penggunaan perkataan
atau struktur ayat. Masalah dalam penyelidikan ini diselesaikan menggunakan teknik pola

grammar iaitu persamaan ayat dikenalpasti menggunakan perwakilan struktur ayat Bahasa



Melayu dan tesaurus Kata Kerja Bahasa Melayu. Kaedah ini merupakan perluasan daripada
empat perwakilan asas bahasa Melayu yang dicadangkan oleh ahli Linguistik Bahasa Melayu.
Perwakilan tersebut merupakan Frasa Nama + Frasa Nama (FN+FN), Frasa Nama + Frasa Kerja
(FN + FK), Frasa Nama + Frasa Hubung (FN + FH), dan Frasa Nama + Frasa Adjektif (FN +
FA). Untuk mengenal pasti struktur ayat, satu automata keadaa terhingga (FSA) telah
dibangunkan berasaskan kepada peraturan pola grammar. Keberkesanan FSA diuji menggunakan
aplikasi yang dikenali sebagai Automatic Marking System for Short Answers Essay-typed
examination (AMS-SAE). Terdapat dua ujian yang dilakukan menggunakan AMS-SAE,
pertama, 78 esei pendek dengan format ayat mudah, kompleks dan tergabung diuji untuk
persamaan ayat. Keputusan menunjukkan bahawa purata markah yang berbeza dengan manusia
adalah sebanyak 0.032 untuk ayat mudah, 0.113 untuk ayat kompleks dan 0.042 untuk ayat
tergabung. Kedua, jawapan daripada tiga soalan peperiksaan untuk subjek pengkompil
direkodkan dan diuji menggunakan AMS-SAE dan manusia. Setiap soalan yang mempunyai
antara 30 hingga 45 jawapan dengan format esei pendek telah membuktikan bahawa AMS-SAE
boleh diterima untuk menghasilkan markah yang sama dengan manusia apabila ujian Mann-
Whitney dan t-test menunjukkan bahawa markah yang dihasilkan mempunyai hubungan yang

amat berkaitan.
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CHAPTER 1

INTRODUCTION

1.1 Introduction

The effort to mark essay-typed examination automatically has started in 1960s. One of
the earliest software that is introduced is known as Project Essay Grade (PEG) (Page,
1967). To date, there are many software to mark English essay-typed examinations such
as C-rater, E-rater, and Latent Semantic Analysis (Williams, 2001). There are also
software to mark Malay essay-typed examination such as the software to mark the
History subject examination (Norisma Idris and Syed Malek Fuad Duani Syed

Mustapha, 2005).

The essay-typed examination can be categorized into two: long essay answers and short
essay answers. The long essay answers are free text essays where the students are given
a topic to be discussed in a long essay. This type of essay has common features to be
marked by the lecturers such as the style of writing and the contents (Page, 1967). The
style includes the punctuation and spelling. The short essay-typed answers are written in
short sentences where the style is not important for marking. Marking short answer
essay is relying heavily on the contents of the essays only (Pulman and Sukkarieh,
2005). Marking short answer essay-typed examination differs from marking the free test
essay, where the score of the latter is the total of the style and contents (Landauer et al.,

1998).



The aim of this research is to mark short answer examination automatically and the
focus is to investigate techniques to determine whether Malay sentences are similar.
Sentences are said to be similar if the meaningful words used in the sentence are found
similar. Even if they are not constructed using the same words, but, may be they are
using the synonymous words. For example, sentences (1.1) and (1.2) are similar, even

though they are formed with different words.

Saya berpuasa di sepanjang bulan Ramadan. -- (1.1)

Saya berlapar dan dahaga di sepanjang bulan Ramadan. --- (1.2)

To find the solution of sentence similarity, the techniques that are based on the language
structure will be developed in this research. To examine the accuracy of the techniques,
they will be applied to a system that can automatically mark short answers examination.
The system will have a marking scheme where the correct sentences are kept. The

sentences will then be compared with the answers given by the students.

1.2 Pola Grammar

Pola grammar is a technique to extract syntactic features and grammatical relations
(GRs) from the Malay language structure. Language structure, sometimes referred to as
language model (Collins et al., 2005; Chelba and Jelinek, 1998), refers to a method for

incorporating syntactic features into a language model. Syntactic features break



