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ABSTRACT – Keeping accurate material inventory is 

critical to ensure smooth operational activity. The 

academic laboratory was facing issues with inaccurate 

inventory record. This study is about designing an 

electronic inventory control mobile application to 

manage the inventory and improve the stock record 

accuracy. The mobile application was developed using 

the Android system and is called E-Inventory. The 

mobile E-Inventory application was successfully tested 

by the academic staffs and engineering assistants. The 

E-inventory has proven able to reduce the time to access 

inventory by 80% and to accurate track inventory 

compared to manual stock count. 

 

1. INTRODUCTION 

Inventory control is very important to an 

organization because all the stock must be managed, 

controlled and tracked at anytime and anywhere. 

Nowadays, inventory control is even more crucial to 

success and sustainability. Inaccurate inventory control 

can lead to lost business profits. Chuang and Oliva [1] 

claimed that IRI (Inventory record inaccuracy) reduces 

a company’s total profits through a study on a retail 

store which has an IRI of 29% causing the company 

losing 10% profits. Manually managing the stock may 

be inaccurate, consume time and also prone to human 

error. Among the factors causing the inventory record 

inaccuracy; (i) missing main sources of stock, (ii) 

misplacement of stock and (iii) stock transaction errors 

[2]. 

To solve these issues, inventory control requires a 

computerized system to better manage the inventory [3].  

With the increased amount of material variations and 

quantity, manually tracking and counting inventory is 

nearly impossible. Hence, there are many types of 

inventory computer software available in the market. 

However, relying on inventory control and tracking 

methods solely on a desktop computer is no longer 

feasible. In 2017, there are almost 20 million smart 

phone uses in Malaysia [4]. Thus, there is a vast 

opportunity to develop application software using smart 

phones for user convenience. 

There are 101 laboratories in the Faculty of 

Engineering Technology, Universiti Teknikal Malaysia 

Melaka. These laboratories require various consumables 

materials for the laboratory activities. The record 

keeping and retrieving were done manually using a 

yellow form and an Excel spreadsheet. The location of 

the various stores also added to the issue of sharing 

information between the departments and tracking 

similar inventories. These consumable goods need 

proper management in order to ensure that the students’ 

learning process runs smoothly at all times but still 

keeping the costs of keeping the inventory at a 

minimum. Thus, the aim of this study is to develop a 

system to accurately manage these consumable goods in 

storage. The use of the E-Inventory system has helped 

to improve the efficiency of the laboratory consumables 

materials management.  
 

2. METHODOLOGY 

The project methodology employed in this study is 

using the System Development Life Cycle (SDLC) [5]. 

The SDLC consists of project planning, system analysis, 

design, testing and Implementation.  

 

3. RESULTS AND DISCUSSION 

3.1  Project planning 

In the project planning stage, the scope of work is set to 

focus on solving inventory management issue of the 

manufacturing department consumables store. Through 

literature reviews, relevant information on inventory 

management and latest technology on mobile 

application was analysed. Among the free applications 

evaluated from the Amazon Application Store include 

Instant Inventory, Barcodery, Smart Inventory [6].  

 

3.2 System analysis 

In this phase, the issues at the consumable stores 

were analysed. Interviews were conducted with the store 

manager, lecturers and engineering assistants to map the 

current inventory management process. Among the 

information gathered from the interview session were 

methods to receiving stock, withdrawing stock, 

replenishing stock, counting stock and requesting new 

stock.  

 

3.3 System design 

The software, hardware and network requirement 

for the E-Inventory were identified at this phase. 

Decisions were made to use (i) Fireball cloud database 

to store and manage the inventory data and (ii) Android 
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Studio using JavaScript and Windows 10 Home Single 

Language to develop the E-Inventory application. The 

E-Inventory system hardware require either the use of 

the laptop (i7-7500 Intel processor, 4 GB RAM) or the 

smartphone (5.0 inch screen, 2 GB RAM, 16 GB 

memory and Android 4.1 Jelly Bean).  

The proposed E-Inventory system were designed 

with a barcode feature and consists of five functions; (i) 

stock profiling to record stock data such as product 

name and quantity, (ii) stock availability to show all the 

ready stock in the store (iii) stock replenishment to refill 

stocks, (iv) stock withdrawal for extracting stock, and 

(v) stock transaction to record the material movement 

coming in and out of the store. Figure 1 shows the home 

menu page of the E-Inventory application. 

 

 
Figure 1 E-Inventory home page menu. 

 

3.4 System test 

In the testing phase, various tests were conducted 

together with the users to identify and resolve errors and 

bugs on the program code. Among the tests conducted 

include the unit testing to ensure each module of the 

product and code functions well as per intended. Next, 

the integration test was done to check the system 

performance. During this stage, the security of the 

system was also tested to ensure the information in the 

database was protected. Further, a functionality test was 

done together with the users to test the overall features 

and functions of the E-Inventory system. Finally the 

system capability test was done to ensure the system 

was capable to perform all the identified functions based 

on the user requirements.  

The E-Inventory system was also tested using the 

ISO 9126 standards, which is used to test the quality of 

a software performance. Among the quality 

characteristics observed include the functionality, 

reliability, usability, efficiency and portability. A survey 

form was designed based on these criteria using a 1 to 5 

scale with 1 as being not satisfactory to 5 as being 

excellent. Table 1 shows the summary of the software 

quality survey. 

 

Table 1 E-Inventory performance survey result. 

Quality characteristics User rating 

Functionality 4.50 

Reliability 4.50 

Usability 4.75 

Efficiency 5.00 

Portability 4.50 

 

3.5 System implementation 

 The E-Inventory system is currently being used at 

the manufacturing department inventory store. The 

system has proven to be more convenient and was able  

to improve up to 80% of the total time to check and 

retrieve material at the store. This is due to the 

elimination of manual checking and tracking of the 

material at the various laboratory stores in the faculty. 

The system also has helped with tracking and reducing 

the aging stocks in storage.   

 

4. CONCLUSION 

The E-Inventory system was successfully 

developed and tested to perform the intended function 

for the manufacturing department’s fast and accurate 

inventory management system. Further improvement 

includes added new feature to access camera to take and 

store the material photo and to add chat feature to the 

system for user to leave a message to the store keeper to 

request material. Further, functions to import and export 

data for report generation should also be included. Since 

currently only the Android version is available, future 

improvement should also allow E-Inventory to be 

accessed using the iOS application. 
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ABSTRACT – High quality of a weld can be achieved 

by implementing a correct setting. For the bobbin 

friction stir welding (BFSW) case, the weldability of the 

material is one of a crucial thing because there are no 

specific guidelines on process parameters. This becomes 

a necessity for preventing potential discontinuity defects 

on the weld. In this study, the impact of unfitting 

parameters was revealed on joining 5052 Aluminum 

alloy. Welding forces were measured and the defect 

formation is explained. Incorrect parameters setup cause 

lack of material flow, high heat and tool breakage. This 

indicates by force fluctuation and increment that 

required better understanding on the process. 

 

1. INTRODUCTION 

BFSW is one of the endeavours under solid state 

joining process. This process applies a non-consuming 

rotating tool to cause a fully penetrated bond through 

the intermixing of plasticized material. The tool has a 

double sided shoulders configuration which contacts the 

top and bottom surface of the workpiece material. This 

feature generates more heat to produce symmetrical 

joining weld pattern [1] and provide simple setup by 

eliminating the backing anvil. 

To date, for friction stir welding there is still no 

direct guidelines on rotational speed and travel speed 

ratio has been revealed by researchers for quality weld. 

Studies are conducted in a piecemeal manner and trial 

and error approach.  This relation is an essential 

parameter for avoiding waste through defect formation, 

such as incomplete weld. It is aware that there are many 

factors involved in identifying the setting. For example 

tool features, material and machine type which 

influence the formation of the weld. Therefore, there is a 

need to obtain the best solution. To achieve this, it is 

important to identify the reason behind the formation of 

the incomplete defect on the weld and analyse the 

suitability of the parameter. Non-stop manipulation of 

parameters without understanding the potential root 

cause consume high cost and time waste. Thus, in this 

study a set of parameters is investigated for the reason 

of the weld failure. This is conducted based on the 

characteristics of defect formation on the Aluminium 

alloy and the weld produced is probed to the force 

measurement that performs parallel during the welding. 

 

2. METHODOLOGY 

The base material for this experiment was a 6 mm 

thick 5052 Aluminum alloys plate with the dimension of 

240 mm long by 140 mm wide. For each trials, the 

plates were tightly clamped on the jig whereby the jig 

was clamped first on a dynamometer (refer Figure 1). 

The plates were butt welded parallel to the rolling 

direction by a CNC milling machine. The bobbin tool is 

made of a H13 steel which composed of the upper 

shoulder, tool pin and lower shoulder. Both upper and 

lower shoulders have a same diameter of 25 mm with 

fillet features and the tool pin has a cylindrical 

featureless with 9 mm in diameter. During the welding, 

the rotational and travel speed was set at 700 rpm and 

75 mm/min respectively with 15s of dwell time. 

 

 
Figure 1 Experiment setup of BFSW. (a) Top view (b) 

Side view. 

  

3. RESULT AND DISCUSSION 

Figure 2 shows the weld formed based on the 

selected rotational and travel speed. It is found that 

incomplete weld, tunnel and flash are produced. 

Complete weld is unable to be formed at entry. As the 

tool advanced the travel, it is observed that most areas at 

the advancing side (AS) the bond is unable to be 

created. These generate tunnel and void at this location. 

Furthermore, for the retreating side (RS) it can be 

witnessed that flash is formed. The characteristic of the 

flash is, the amount produced increased as the tool 

traverse. This result matches with the result that has 

been reported previously in [2]. Furthermore, it is 

unfortunate that the tool is broken at the middle of the 

plate as to tool traverse forward. This leaves a hole and 

creates a single shoulder effect on the rest of the plate.  

The formation of the tunnel at the AS is closely 

related to the flow of material. This is driven by the tool 

AA5052 plates 

Jig 
Dynamometer 

(a) 

(b) 
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pin stirring and tool shoulder extrusion. The plasticized 

material flow is driven by the tool pin that stirs the 

material around the pin. 

 

 
Figure 2 The 6 mm thick of AA5052 weld. 

 

Due to inadequate material stirring, the plasticized 

material stirred by the tool does not reach the AS of the 

weld. This is believed because of slow travel speed. 

Therefore, less material filled at the AS, hence forms 

open tunnel. For the flash that formed at the RS, located 

on the top surface of the plate, it is believed because of 

related to the digging of the tool shoulder and the 

position of the tool (Z axis). This finding is in 

agreement with [3]. As the bobbin tool penetrates from 

the edge of the material, the material is sheared and 

swept from AS and meet the new material at the RS. 

The tool is constrained to have interaction with the 

harder material from AS and front material as it 

traverses. The tool is deflected in the RS region as the 

material is softer than the material at AS. The edge of 

the tool shoulder starts to dig into the material causing 

the resistance of the plasticized material flow become 

higher than the contact pressure of the tool shoulder. 

The compressed plasticized material exceed out the tool 

shoulder boundary instead of reaching the AS. This 

flash phenomenon also causing less material reached AS 

and lead to the formation tunnel. 

The weld formation can also be depicted through 

force measurement. Based on Figure 3, force in y-axis 

(Fy) refers to the force in travel direction, the force in x-

axis (Fx) is referred to the transverse force and the z-

axis (Fz) is the axial force. It is measured that, Fz has 

high negative value. There are two reasons; first is due 

to the weight of the jig, plates and the fasteners. Second 

is the position of the tool. The shoulder gap is not 

centered, thus the high face value and causing flash 

formation. This axis should be minimized with only 

considering the setup force.  

 

 
Figure 3 Result of forces. 

 

For Fx the increase of force is measured at entry 

and after dwell period. A stable force is then recorded 

during the weld period. However, for Fy, the force 

increased as it advanced the traverse (‘+/-’ sign indicate 

dynamometer direction). This supports the explanation 

that, the tool is digging, poor material readiness due to 

slow travel speed, hence harder material at the traverse 

location. This then led to the broken at the tip of the tool 

pin near the upper shoulder during tool run-in period of 

150s. This failure takes place at the tool pin because of 

having the lowest diameter when expose to the high 

force and torque.  

In order to resolve this incomplete weld joint, the 

travel speed need to be increased until the incomplete 

weld joint disappeared as mentioned in [4]. Slow feed 

rate contributes high heat input and the degree of 

material deformation, which later decrease the 

mechanical properties of the weld by increase of grain 

size [4]. In this case, less material is transported during 

the tool transverse motion at slow travel speed because 

the material is already soft and the capability of the tool 

becomes lower as more sliding mechanism occurred 

between tool and material rather than sticking during the 

welding. 

 

4. CONCLUSION 

Through the experiments conducted, the 

incomplete weld defect is discovered and presented here 

in order to explain the phenomenon happened to the 

weld when parameters are unfit being used. Tunnel and 

flash are related to the material flow. Less material is 

stirred at slow travel speed and material will be released 

at RS due to high heat and tool positioning. The process 

is simple, but it is challenging to obtain a usable setting. 

Therefore, more research needs to be conducted. 
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ABSTRACT – Rapid tooling is the process of 

production of tooling through the prototypes made by 

rapid prototyping. The relevant process knowledge is 

not very well established, resulting inappropriate rapid 

tooling process selection and design incompatibility. 

This paper presents a descriptive analysis to develop 

technologies capability in relation to process 

requirements database for rapid tooling application. 

Technology capabilities of each process required in 

production of rapid tooling are geometry accuracy of the 

built object, process requirements, mechanical 

properties of the built object, processing time and life 

cycle of the built object. Based on these factors, a part 

of the survey research done on Malaysian manufacturers 

is presented, where the technological capabilities of 

various rapid tooling technologies are identified 

regarding to the process to develop suitable database of 

rapid tooling application. 

 

1. INTRODUCTION 

The term Rapid Tooling (RT) is typically used to 

describe a process which either uses a Rapid 

Prototyping (RP) model as a pattern to create a mold 

quickly or uses the RP process directly to fabricate a 

tool for a limited volume of prototypes as defined by 

previous researchers [1-3]. The introduction of rapid 

tooling technology has enabled prototype, pre-

production and in some cases full production tooling to 

be fabricated within significantly reduced time frames. 

Pham and Dimov [1] stated, a sound understanding of 

the capabilities and limitations of RT processes is 

essential in order to implement the technology 

successfully in their study. This finding is consistent 

with the previous researcher’s finding of Kaschka and 

Peter [4], which states the capabilities of rapid tooling 

processes are very important to determine the most 

suitable process and method to develop tooling. Factors 

that should be consider to develop tooling application 

are geometry accuracy of the built object, process 

requirement of each type of technologies, mechanical 

properties of the built object, processing time and the 

life cycle of the built object. Therefore, the aim of this 

study is to obtain the importance of technology 

capabilities of each process involving in production of 

tooling. 

 

2. METHODOLOGY 

A descriptive research methodology was used in 

this study. Quantitative analysis approaches are applied 

in this descriptive research methodology. Survey forms 

were distributed to the participants via online. The target 

population and sampling were relatively small, since it 

consisted of Malaysian manufacturers that involved in 

rapid tooling application. Krejcie and Morgan [5] 

propose the techniques to determine the number of 

samples in order to conduct the efficient survey. 

Heckathorn [6] provides a slight change from the 

method proposed by Krejcie and Morgan to improve the 

survey method if the number of target population and 

samples was relatively small. Snowball sampling is a 

special non-probability method for developing a 

research sample where existing study subjects recruit 

future subjects from among their acquaintances. This 

sampling technique is often used in hidden populations 

which are difficult for researchers to access. It was 

widely believed that it was impossible to make unbiased 

estimates from snowball samples, but a variation of 

snowball sampling called respondent-driven sampling 

has been shown to allow researchers to make 

asymptotically unbiased estimates from snowball 

samples under certain conditions. The questionnaire 

survey was designed into 3 sections. The first section 

was designed to classify the demographic of the 

respondents. In this study the demographic was divided 

into 3 different groups of the respondent based on their 

industrial field such as medical and surgical industry, 

automotive and parts industry and manufacturing 

industry. The second section was designed to identify 

the level of important factors to contribute development 

of technologies capability database for rapid tooling 

application. These questions were designed by using 

Likert scale answer. The third section was designed to 

determine other factors that may affect technology 

capabilities in order to develop suitable database. This 

question was designed by using open ended question. 

 

3. RESULTS AND DISCUSSION 

Questionnaire survey was distributed via online to 

the respondents. In this study, 50 questionnaires were 

distributed, and 34 respondents replied. In all, this gives 

68% response rate. 
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3.1 Demographic of respondent. 

Table 1 shows the demographic of respondents.  

 

Table 1 Demographic of respondents. 

Industry No. Of Respondents  

Medical  

Automotive 

Manufacturing 

12 

7 

15 

 

3.2 Important factors to contribute in developing 

technology capability database 

The factors are divided according to the factors of 

RT technologies capability to develop suitable database. 

The results are based on the importance of the factors by 

using Likert Scale. Scale 1 show the least important and 

scale 5 shows the most important factor. The resulting 

average grades are presented graphically in Figs. 1, 2, 3, 

4, and 5.  

 

 
Figure 1 Important on geometry accuracy. 

 

All industries suggest that geometry accuracy of 

the rapid tooling technologies must be include in the 

database. Geometry accuracies of the RT application 

process are dimensional of the built object and geometry 

tolerance of the built object. 

 

 
Figure 2 Important on process requirement. 

  

The percentage of process requirement to be 

include in the database quite high among the 

respondent. The percentage for the most important with 

the highest scale, automotive and parts industry with 

71%, manufacturing industry with 53.3% and medical 

and surgical industry with 50%. Process requirements of 

the RT application process are pre-processing 

requirement, during-process requirement and post-

processing requirent. All the processes are differ within 

technologies.  

 

 
Figure 3 Important on mechanical properties. 

 

Mechanical properties of the built object are 

tensile strength, hardness, porosity and the smoothness 

of the surface on the built object. All industries suggest 

that mechanical properties characteristics on the built 

object must be include in the database for RT 

application technologies. 

 

 
Figure 4 Important on processing time. 

   

Most of the respondents give different evaluation 

on the important on processing time to include in the RT 

application database. This evaluation might be affected 

by processing time of the RT application by using 

additive manufacturing technology is less compared to 

conventional method. 

 

 
Figure 5 Important on life cycle 

 

75% of the respondents in this medical and 

surgical industry suggest that life cycle of the built 

object is important information that must be include in 

the database.  
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3.3 Other factor to contribute in developing 

technology capability database  

Based on the survey, other factors are materials for 

the built object and the flexibility of Rapid Tooling 

technologies. 

  

4. CONCLUSION 

In conclusion, to develop technologies capability 

database for rapid tooling application several factors 

should be considered. The factors are geometry 

accuracy, process requirement, mechanical properties, 

processing time, life cycle, materials and flexibility of 

technology. 
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ABSTRACT – This research presents the evaluation of 

trigger levels at the equilibrium condition which users’ 

mode choice is equal for both private vehicles and public 

transport. The new Park and Ride at the Klang Komuter 

Station will attract more private vehicles users. This 

study chose travel time as an important factor in 

triggering users’ mode choice either to choose public 

transport or private vehicles during morning peak hour. 

The surveys performed are Origin-Destination Survey 

and Travel Time Survey. The trigger levels were 

evaluated by using Graphical Analysis. The result shows 

that the travel time for Bus Sample 4 and Bus Sample 5 

are perfectly equal to the travel time of car. The perfectly 

equal of travel time for both private and public transport 

is expected to increase the number of public transport 

users and reducing the massive private vehicles on the 

road. 

 

1. INTRODUCTION 

Vehicles and transportation plays a significant role 

owing to the increase in the development rate of our 

country. An efficient transport network is essential for a 

developing nation as economic activities apart from 

others are dependent on it. The government has come up 

with a multi-story Park and Ride project at the Klang 

Komuter Station to help users experienced better 

facilities.  However, problem arise when the provision of 

the Park and Ride at the Klang Town attracts more users 

to come to the town by their private vehicles causing 

massive congestion especially during morning peak hour.  

Trigger levels evaluation must be assessed based on 

equilibrium condition which the travel time between bus 

and car is perfectly are almost equal to each other. 

Therefore, users’ decisions making will get much higher 

attraction on switching the mode of transports from 

private vehicles towards public transport. This research 

suggests that travel time is the greatest factor that will be 

able to trigger users shift their mode choice towards 

public transport. A research carried out by Walker [1] 

founds that waiting time is the most arduous component 

of the public transport travel time. The increasing waiting 

time at the bus stop is the factor that urges users away 

from public transport. Walker creates a concept of 

“frequent bus service” which by increasing the buses 

frequency can reduce the users waiting time for public 

transport [1]. Travel time is the most important factor that 

must be focused on to trigger users to change mode 

towards public transport [1-4]. They suggested that the 

travel time must be reduced by increasing the frequency 

of public transport provision. This study presents the 

method to trigger users toward public transport which is 

by equalizing the travel time between private and public 

transport; therefore, users’ decision making either to 

choose private or public transport would be equal. 

 

2. METHODOLOGY 

The travel time survey was conducted during peak 

hours from 7 AM to 9 AM in the morning. The Travel 

Time Survey was conducted by observing the travel time 

for private vehicles (car) and public transport (bus) that 

has been provided at the study site. The base map of the 

study area was provided. The nearest street, roadway, or 

residential area that is more accessible to the provision of 

the bus was located on the map. The route or stations that 

are accessible by bus for 10 km in distance was marked 

on the map. The bus was ride during morning peak hour 

trip in order to determine the travel time for public 

transport. At the same time, a car was driven by using the 

same route as the bus to reach the destination (Klang 

Komuter Station). The travel time for both car and bus 

was taken and was repeated to get the travel time 

distribution for 30 samples. The travel time taken for car 

and bus were compared and the trigger levels at the 

equilibrium condition were evaluated. 

 

Figure 1 The route heading to the Klang komuter 

Station with highest number of Klang komuter users. 
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Figure 2 The flow chart of survey works. 

 

3. RESULTS AND DISCUSSION 

The Trigger Levels were evaluated from the 

Graphical Analysis by demonstrating the perfectly equal 

of travel time between bus and car for distance of 10 km. 

The Trigger Components that were considered during 

Graphical Analysis were including; 

 

•WD1bus = Walking time from home to the nearest bus 

stop 

•WTbus = Waiting time for bus arrival at the bus stop 

•IVTbus = In-vehicle time from initial point to final point 

•WD2bus = Walking time from final point to the Klang 

Komuter Station 

•IVTcar = In-vehicle time from parking space to the Park 

and Ride 

•FPScar = Finding parking space at the Park and Ride 

•WD2car = Walking time from parking space to the 

Klang Komuter Station 

 

Either Sample 4 or Sample 5 of the bus can be 

applied to trigger users to switch mode towards public 

transport as both of the travel time are perfectly equal to 

car’s travel time.  

 

Table 1 Trigger levels at distance 10 km. 

Trigger 

components 

Trigger levels (10 km) 

Bus 

sample 4 

Bus 

sample 5 

Car 

sample 27 

WD1bus 2 4 - 

WTbus 9 10 - 

IVTbus 26 23 - 

WD2bus 5 5 - 

IVTcar - - 35 

FPScar - - 3 

WD2car - - 4 

Travel Time 

(minutes) 
42 42 42 

                                             

  

                               
v TTbus: 42 minutes  TTcar: 42 minutes
§  TTbus: 42 minutes

Origin

Walking
v WD1bus: 2 minutes
§  WD1bus: 4 minutes

v WTbus: 9 minutes
§  WTbus: 10 minutes

                        Bus

v IVTbus: 26 minutes

§  IVTbus: 23 minutes

                                             

                                 Walking
v WD2bus: 5 minutes
§  WD2bus: 5 minutes

       Car

Ø IVTcar: 35 minutes

     

        Park & Ride

Ø FPScar: 3 minutes

Walking
Ø WD2car: 4 minutes

Destination

v TTcar

 
Figure 3 Travel time by bus and car from origin to 

destination. 

 

4. CONCLUSION 

The trigger levels will generate effective public 

involvement in transport planning as the private and 

public sectors eager to equalize the travel time between 

both of transportation to ensure that the provision of 

public transport is attractive enough in triggering users’ 

to choose public transport while making their journey to 

work. 
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ABSTRACT – This paper investigates the quality of 

psychometric items in measuring Adversity Quotient 

(AQ) among Mechanical engineering students in 

polytechnic using Rasch measurement model. The study 

involved 383 respondents using proportionate stratified 

multistage cluster sampling. The results revealed that 36 

items from 66 items that analyzed using WINSTEPS 

fulfilled the Rasch analysis such as item fit, 

unidimensionality, local independence, item polarity, 

gender differential item functioning with the reliability 

and separation index. This will opened the room for the 

students to perform self – assessment and for their 

colleagues based on the AQ measurement items 

developed using the Malaysian polytechnics context. 

 

1. INTRODUCTION 

Adversity Quotient (AQ) can be defined as the 

measures of a person ability to deal with adversities in 

his or her life. Stoltz [1] reported that the idea of AQ 

was generated when questions arise about how different 

individuals with the same IQ have responded in 

different ways to the challenges faced. The IQ and EQ 

are not sufficient to be learned by the students. They 

need another factor of resilience that been called AQ. In 

the Fourth Industrial Revolution (IR4), many challenges 

should be taken by technical students to be surviving in 

the industrial world especially for the needs of various 

types of intelligence. Furthermore, constant demands of 

the industry that needs workers that not only 

knowledgeable but also able to face the challenges. 

Additionally, we need items that can measure AQ for 

intervention and guidance. It is beneficial to test the 

items using modern measurement theory like Rasch 

rather than using Classical Test Theory (CTT).   

This study introduces Rasch model as an 

alternative to assess the quality of the items as item fit, 

unidimensionality, local independence, item polarity, 

gender differential item functioning with the reliability 

and separation index. Nevertheless, based on the 

previous studies [2-3], it reveals that many studies about 

AQ are focusing on correlating it with other variables 

and not into mechanical engineering students. 

Therefore, this study aims to assess the quality of 

psychometric items in measuring Adversity Quotient 

(AQ) among Mechanical engineering students in 

polytechnic using Rasch measurement model. 

 

2. METHODOLOGY 

In this study, the research approach was fully 

quantitative with a survey as a research design. The 

items were generated based on four constructs of CORE 

model namely, Control, Ownership, Reach and 

Endurance. This research involved 37 experts in 

psychology, psychometric, linguistic and as the 

practitioner. The study involved 383 respondents of 

Mechanical Engineering students in five polytechnics 

according to zone (West, North, East, South, and 

Borneo) using the clustered multistage stratified 

proportional sampling and used 10 percent for each 

stratum as suggested by Gay et al. [4]. The stratums are 

the type of programme, year of study, and gender. 

Rasch Model combines the algorithm that specifies 

the expected probability of an item as i and individual 

capacity as n in the mathematical form equations. The 

mathematical formula for the Rasch model is as 

followed by Bond & Fox [5]. The mathematical 

expression for the Rasch model is as per equation (1). 
( )

( )
( )

1

n i

n i

B D

B D

e

e


−

−
 =

+        

                                          (1) 

  

Where, the value of e is Euler's constant logarithmic 

numbers of 2.7183, Bn is the students’ ability to answer 

the item, Di is the difficulty level of item, and P (θ) is 

the adversity quotient score. Therefore, the probability 

of possibility of a success is Bn - Di. 

 

3. RESULTS AND DISCUSSION 

3.1 Item fit 

The first assumption of Rasch model, which is 

item fit, will be using the Mean Square Fit Statistic 

(MNSQ) and Z standard (Zstd). Result revealed that 36 

items within the range of 0.6 – 1.4 for MNSQ and ±2.0 

for Zstd as suggested for acceptance by Bond and Fox 

[5]. The present finding suggests that items for Control 

should be created more to make it balance with other 

constructs. Wu and Adams [6] proposed that the items 

polarity should be indicated positive and exceeding 0.3. 

The item polarity is ranging from 0.35 to 0.55 logits.  

 

3.2 Unidimensionality 

The unidimensionality means that items will be 

moving towards measuring only a single construct. Raw 

variance explained by measures showed 22.8% meets 

the requirements by at least 20%, Unexplained variance 

in 1st contrast showed 5.4% (meet the requirement less 

than 10%) and Eigen value was 2.5 (meet the 

requirement less than 3) [7]. It can be suggested that 

raw variance explained by measures must be reach more 

than 60% to be considered as good by Fisher [8]. 
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3.3 Local independence 

The third assumption of the Rasch model is local 

independence. The items should have no correlation 

between residual items for possible pairing items. Result 

reveals that highest pair was 0.44 which less than 0.7 as 

acceptable as previous study by Eakman [9]. 

 

3.4 Wright Map 

The Wright map illustrates the distribution of the 

person and items on the logits measurement ruler, which 

make it easier to visualize the distribution of a person’s 

ability and item difficulty of the tasks. Figure 1 reveals 

that the most difficult item to be endorsed by the 

students is Q43 (+0.59 logit) and the easiest item is Q61 

(-0.61 logit). The logits range between +0.59 to -0.61 

spread fulfilling the item difficulty. It can be suggested 

that more items need to be generated to test the 

mechanical engineering students with higher ability. The 

items logit should be more than +0.59 logit. 

 

 
Figure 1 Wright Map 

 

3.5   Gender differential item functioning (GDIF) 

Result reveals that three items (Q2, 7 and 8) do not 

fulfill the requirement of GDIF that should be in the 

range of ±0.5 for DIF contrast and ±2.0 for t value. The 

range of DIF Contrast is 0.43 to -0.47 and t is 1.60 to -

1.88. Those items are biased to male students. 

 

 

 

 

 

 

 

 

3.5 Reliability and separation index 

The findings show that the items reliability was 

recorded at 0.90 and person reliability was at 0.88. The 

item separation index is 3.03 and person separation 

index 2.73, which acceptable according to Bond and 

Fox that should be more than 2.0 [5].  It can be 

suggested that the values 2 to 3 are moderate level 

according to Fisher [8].   

 

4. CONCLUSION 

In conclusion, the item assessment using Rasch 

model for AQ will increase the validity and reliability of 

the measurement. From this study, 36 from 66 items 

show a significant contribution statistically in measuring 

AQ among Mechanical Engineering students in 

polytechnic. The items according to constructs are 

Control (Q9, Q11 and Q12), Ownership (Q13-Q15, 

Q19-Q21, Q23, Q25, and Q27-Q31), Reach (Q32, Q36, 

Q38, Q41-Q44, Q46, and Q50) and Endurance (Q52-

Q54, Q57, Q59-Q63, and Q65-Q66). The newly found 

results would encourage further studies on exploring 

new constructs for AQ with a different setting. 
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