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34 This study was undertaken with the aim to explore the 
competency profile of the records manager in Malaysian 
federal ministries. Problem statements, identified from 
review, include: (a) the advancement of Information & 
Communication Technology, (b) incompetent records 
managers, and (c) unavailability of Malaysian records 
manager competency profiles. Knowledge, skills and 
attitudes define competence. As the exploratory sequential 
approach concerns research methodology, the first phase 

of data collection involves contents analysis technique and on-line focus group discussions. Four competencies manual 
from United Kingdom, United States, Canada and Australia; and qualitative data from on-line focus groups discussions 
were transcribed and categorized to identify themes and patterns by applying manifest and latent coding. In the second 
phase, the data collected from aforementioned methods has been used to develop a survey questionnaire which 
drew the response of 182 Departmental Records Officer from 25 federal ministries. The mean ranking and descriptive 
statistics were used to analyze quantitative data. As for content analysis, two approaches have been used: quantitative 
and qualitative content analysis. Quantitative content analysis is concerned with assigning unit into appropriate 
categories and providing counts for each category, while qualitative content analysis comprises the relationship and 
connection between concepts. In quantitative content analysis, the frequency of reference made to the 106 sub-
themes analyzed on the four manuals, indicates some variation. 42 sub-themes were identified to be refereed to in 
only one manual, 43 sub-themes in two manuals and 13 sub-themes in three manuals. Even so, similarities were found 
in the 106 referred sub-themes, which were used in all the manuals. In qualitative approach, the Australian Manual was 
found dominant in providing guidance and information in technical competencies such as records control, creation, 
disposition, maintenance, outsourcing, protection and IT capabilities. In contrast, the Canadian Manual was found to 
be outstanding in focusing on general competencies such as business management skills as well as interpersonal and 
personal skills, whereas the United States Manual was found to be the most frequently referred guide used in discussing 
records management. Findings from on-line focus group discussions (web blog) through the manifest approach revealed 
ten main themes and 39 sub-themes as follows: (a) competencies, (b) principles of records management, (c) problems 
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This thesis is focused on the Development and Fabrication of 
the Piezoresistive Microcantilever-based Glucose Biosensor. 
The objective of this work is to design via simulation a 
piezoresistive microcantilever sensor suitable for glucose 
sensing. Then, the piezoresistive microcantilever is fabricated 
with CMOS micromachining technique. The fabricated 
piezoresistive microcantilever performed the fabrication 
process characterization to prove the viability of the design. 
Finally, the objective in this work is to identify suitable Glucose 
immobilization technique onto microcantilever surface. 
The methodology of this work starts with the designing of 
piezoresistive microcantilever. The microcantilever beam 
length is selected at 195µm and width, 70µm. On this 
microcantilever beam there are four different piezoresistor 
with the length of 80µm, 110µm, 140µm and 170µm. The 
sacrificial layer of BPSG material in the piezoresistive 
microcantilever have two different thickness of 0.9µm and 
1.8µm.The proposed biosensor also includes the fabrication 
process design and the process characteristic study such as 
the resistivity testing and wet etching characteristic study 

with wet etchant of Hydrofluoric (HF) acid, Pad Etchant 
and Buffered Oxide Etch (BOE) to observe the etching rate 
of the BPSG sacrificial layer. This investigation is important 
to observe the performance of the MEMS biosensor. Then, 
the signal conditioning circuit is developed to convert the 
physical behavior of the piezoresistive microcantilever to 
electrical signal. The signal conditioning circuit includes the 
wheatstone bridge, amplification, filtering and linearization 
circuitry. The next step is the investigation of several 
Glucose Oxidase (GOx) immobilization techniques on the 
fabricated microcantilever biosensor surface to find out the 
optimal enzyme immobilization. In this work there are two 
controlled conditions which is the glucose testing on the 
blank piezoresistive microcantilever and other is glucose 
testing on piezoresistive microcantilever immobilized 
without Glucose Oxidase (GOx). The proposed glucose-
based MEMS biosensor has been developed and tested. 
The measurement obtained shows that at the testing of the 
glucose with blank microcantilever no resistance changes 
are observed indicates that no immobilization of receptor 
occurs with this technique. In the second method, the 
immobilization technique used normally is for the Au coated 
silicon microcantilever investigated previously by Jianhong et 
al. With this technique, GOx immobilized PZR microcantilever 
sensor found there is a resistance change caused by a 
change in surface stress in response to the microcantilever 
deflection. The measurement obtained shows the possibility 
use of piezoresistive microcantilever for glucose testing. 




