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Abstract

Reliability concerns the extent to which a measurement of a phenomenon provides a stable and consistent result.
Reliability is also concerned with repeatability. For example, a test will be reliable if measurement is repeated and
conducted under constant conditions, hence will give the same result. This article attempts to present the result of a
reliability study in the development of the Covid-19 risk management system in a Malaysia Institution of Higher
Learning. The system is called C19-HIRAO. Two types of reliability study were explored for this purpose namely
interrater reliability study and test-retest method. Interrater reliability study consists of Cohen’s Kappa statistic and
percent agreement (conventional method). Interrater Cohen’s Kappa and Test-retest method were performed by the
raters from Universiti Malaysia Pahang (UMP). The result proved that the developed C19-HIRAO has achieved an
almost perfect agreement (0.92), moderate agreement (0.75) and very high relationship (1.00) for Interrater percentage
agreement, Interrater Cohen’s Kappa and test-retest method respectively. In conclusion, although this system is still
newly developed, the risk rating value obtained is consistent among different raters. The value of this risk rating is
also stable and reliable over the time when test-retest reliability is conducted within the stipulated time frame by the
same rater.
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1. Introduction

Universities should be a safe place from Covid-19 virus transmission due to the availability of research experts and
its conducive environment, however, with the presence of a large number of staff and students, the result could turn
the other way round. According to Nivette et al. (2021), Oosterhoff & Palmer (2020) and Tomczyk et al. (2020),
Covid-19 SOP non-compliance practice mostly contributed from the student (young adult) which lead to the spreading
of Covid-19 infection. In relation to this, hygiene (handwashing and coughing behavior) is one of the behavioral
perspectives that has driven a higher percentage in non-compliance practice among the students across 10 countries
in Europe (Wismans et al., 2020).

Working out the feasibility of the unparalleled worldwide measures to limit the coronavirus spread is now one of the
scientists’ most pressing questions. Among several techniques to avoid spreading Covid-19 discussed globally, there
are four successful approaches. Firstly, the social, economic, government and educational institutions sector’s
restriction of movement (Han et al., 2020). Secondly, through systematic risk assessment which emphasizes all Covid-
19 potential infections and the determination of appropriate risk control (Randolph & Barreiro, 2020). Thirdly an
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efficient vaccine that was estimated to be ready may take at least 12 — 18 months for clinical testing and approval
(Pagliusi et al., 2020). The fourth one is through herd immunity (Randolph & Barreiro, 2020). Effective Immunization
programs and herd immunity play a very important role in reducing the severity of cases due to Covid-19. The National
Covid-19 Immunization Program (PICK) is on track due to factors such as the increase in the number of vaccinations
and the effectiveness of the vaccination which has seen serious positive cases record a significant decline (Jayaraj et
al., 2021). It is a good sign that is recognized not only among health experts or non -governmental organizations
(NGOs) but also industry players and economists who also described the effectiveness of the immunization program
as a hope for the economic sector to recover. Covid-19 death cases show a declining trend after week 36 epidemiology,
in line with an increase in vaccination in Malaysia (See Figure 1).

160000 3000

w— ez (n-2A15811]  ———Sembuh (0-2,346,518)  —le=Kematian [n-29,064)

140000
2500
120000 I
’ 2000

-4
8

100000

80000

]
JUMLAH KES KEMATIAN

60000
1000

JUMLAH KES DAN KES SEMBUH

40000
’ »
20000 l l I "'
s sananl
i 53 1 2 3 4 > 6 15 16 1

7 8 9 10 11 12 13 1a 7 18 19 0 2 on S 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45

3 o1 2
MINGGU EPID

*Minggu Epid 53/2020 — Minggu Epid 45/2021 (sehingga 11 November)
Source: Ministry of Health (2021)
Figure 1: Cumulative Distribution of Covid-19 Cases in Malaysia

Countries such as Sweden and South Korea do not enforce movement restriction because they depend on the netizen’s
high degree of self-regulation and self-discipline. The people were committed and inspired to do their part in
preventing the spread of the Coronavirus. Meanwhile, both movement restriction and self-regulation methods are
implemented by Malaysia and Singapore. In Malaysia, the restriction of movement to contain the outbreak is imposed
in the first few weeks. Once the infection curve of Covid-19 has been flattened, self-regulation approaches are taken
to restart and restore the social and economic sector (Jamaludin et al., 2020).

One technique to avoid spreading Covid-19 is through systematic risk assessment which emphasizes all Covid-19
potential infections and the determination of appropriate risk control (Randolph & Barreiro, 2020). The OSH risk
management system used in this study is known as Covid-19 Hazard Identification and Assessment of Risk and
Opportunities (C19-HIRAO). The components in this C19-HIRAO were extracted from clauses 6.1.2.1, 6.1.2.2,
6.1.2.3, and 8.1.2 in International Standard of 45001: 2018. This system is able to identify hazards, recognize
appropriate control measures as well as opportunities for improvement of control measures based on the value of risk
rating (before control measure) and residue risk rating (after control measure). To date, no such study has been
developed to address the transmission of covid-19 in the workplace, especially at the university. Before this system is
available for use, it is important to ensure that the C19-HIRAO template used undergone an appropriate validity
assessment. Two types of validation processes were used in this study and they are face validity and content validity.
The result showed that face validity was found quite impressive with no fundamental remark while content validity
indicated all risk management contents were retained due to their representative, relevance, and clarity.

5 main activities in UMP were assessed through developed C19-HIRAO. Each activity consists of several related sub-
activities for example program facilitation activity represented by “lecture entering the classroom, a student entering
the laboratory, chemical and apparatus handling and sitting for examination”. The risk matrix adapted from DOSH
Guideline Hazard Identification, Risk Assessment and Risk Control (HIRARC, 2008) comprises the severity and
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likelihood column. The guidance from the Centre for Disease Control and Prevention (CDC) and National Security
Council (MKN) were used to develop a severity impact column table while data from a recent study (personnel factor
and self-movement restriction) was used to formulate a likelihood column table. The developed C19-HIRAO then
was tested for its reliability.

1.1 Objective
To test in terms of reliability for the Covid-19 Risk Management System in a Malaysia Higher Learning Institution.

2. Literature Review

Reliability concerns the extent to which a measurement of a phenomenon provides a stable and consistent result
(Carmines and Zeller, 1979). Reliability is also concerned with repeatability (Kennedy et al., 2019). For example, a
test will be reliable if measurement is repeated and conducted under constant conditions, hence will give the same
result (Moser and Kalton, 1989). Reliability is mainly divided into two part namely stability and internal consistency
reliability (Mohajan & Mohajan, 2017). Two method commonly used to test the stability are test-retest reliability (test-
retest method) and parallel-form reliability while internal consistency reliability is represented in two formats namely
the inter-rater consistency and split-half reliability. Split-half reliability also known as internal consistency by some
researcher. The description and how each type of reliability is measured described as per Table 1.

Table 1: Four types of reliability

Type of reliability Description How it is measured

Test-retest Measure the stability of scores | The correlation between response of
between 2 points of time within the | time 1 and time 2

same participant

Internal consistency Measure the degree to which the | Cronbach’s alpha
items measure a single construct
Parallel forms Measuring the degree to which | Correlation of scores using form 1 and

changing the form of the | form 2
questionnaire changes the response

Inter-Rater Measure the agreement between 2 | The percentage agreement between the
raters or observers who make | 2 raters, or the correlation of their
measurement scores or can use Cohen’s Kappa

Statistic/Correlation

Source: (Mohajan & Mohajan, 2017)

The Cohen Kappa is used as a reliability statistic and it’s a measure of rater agreement but the difference between this
measure of rater agreement (using SPSS) and the conventional method (using excel) is that Cohen’s Kappa corrects
for a rater agreement due to chance (Gwet, 2008). Anything due to the chance is taken out from the analysis or out of
the equation by using Cohen’s Kappa analysis (McHugh, 2012). This analysis over the conventional agreement
although the conventional rater agreement analysis can still be useful under certain circumstances. There will be a
slight difference value between conventional percent agreement and Cohen’s Kappa. The reason is that Cohen’s Kappa
has corrected for agreement due to chance. Cohen Kappa However provides the researcher with a p-value
(approximate significance) which if the p-value is smaller than 0.05 there is a significant similarity between the two
raters. Perhaps the best advice for researchers is to calculate both percent agreement and Kappa. If there is likely to
be much guessing among the raters, it may make sense to use Kappa statistic, but if the raters are well trained and
little guessing is likely to exist, the researcher may safely rely on percent agreement to determine interrater reliability
(Schober & Schwarte, 2018). Meanwhile, the concept of interrater percentage agreement is fairly straightforward.
Interrater reliability was measured as a percentage of agreement among data collectors for many years (Schober &
Schwarte, 2018). Good test re-test reliability indicates a test's internal validity and ensures that measurements obtained
in a single sitting are both representative and stable over time. Test re-test reliability analyses are frequently conducted
over 2-time points (T1, T2) in a relatively short period to mitigate against conclusions being due to age-related changes
in performance rather than poor test stability.
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3. Methods
4 \ 4 \ ( N\ 4 \ 4
Literature Developing Conducting Generating C19-HIRAO
N C19-HIRAO validity reliability study training to the
reviews .
system assessment instrument raters
| J | J |\ J/ | J |

C19-HIRAO development phase
The process of developing C19-HIRAO was involved in three phases (Pre-development, during development and
post-development). The first phase (pre-development) is to attend training on HIRAO Training. The researcher was
sent to the training on “understanding element in HIRAO”. The purpose of this training is to emphasize the researcher
with the element in HIRAO. The researcher also attended another training course regarding on risk of Covid-19 and
its control measures. The second phase (during development) of C19-HIRAO consists of two-part. The first part is the
development of the C19-HIRAO template and the second part consist of the activities that related to the establishment
of the C19-HIRAO system. The C19-HIRAO was developed in Microsoft Excel. Besides free licenses, Microsoft
excel provides the researcher with the ability to calculate, organize, and evaluate quantitative data, allowing the
researcher to freely explore its functionality that best suited the type of semi-quantitative data in this study. The third
phase (post-development) of the C19-HIRAO is conducted after the system is fully developed. The draft of the C19-
HIRAO system has been validated through the face validity test and content validity test. After the validation process
was completed, the reliability of the developed C19-HIRAO was tested subsequently. (Figure 2)

Interrater Cohen’s Kappa formula
Calculation of Cohen’s kappa was performed according to the following formula:

B Pr(a) — Pr(e)

1 — Pr[e]

Distribute the
reliability
questionnaire
to the raters

4 \
Calculate and
interpret
interrater
reliability
Cohen's Kappa,
Percentage
agreement and
test retest
method

Figure 2: Methodology flow

Where Pr(a) is the observed agreement among raters and Pr[e] is the hypothetical chance of the raters arriving the
same answer. It can be calculated easily using SPSS.

Interrater percentage agreement formula
Percent agreement was obtained by calculating the total same risk rating for specific sub-activities in the university
divided by numbers of raters (in percentage) using Microsoft excel. The number of raters who joined this study was
7. The risk rating varies from 1 to 25 which 1 to 4 justified as Low, 5 to 12 Medium and 15 to 25 High. The same
highest amount in the risk rating is calculated as an agreement, for example, if 4 out of 7 raters indicate a risk rating
score of 10 for the first sub-activity then the agreement percentage is 4/7 x 100% = 57%. Table 2 shows the score for
Kappa statistic correlation and the interpretation. (Table 2)

Table 2: The Kappa Statistic level of agreement score

Value of Level of Agreement % of Data that are Interpretation
Kappa reliable

0.00 — 0.20 Less than chance agreement 0-4% None

0.21 -0.39 Slight agreement 4-15% Minimal

0.40 — 0.59 Fair agreement 15-35% Weak

0.60 — 0.79 Moderate agreement 35-63% Moderate

0.80 — 0.90 Substantial agreement 64 —81% Strong

Above 0.90 Almost perfect agreement 82 —100% Almost perfect

Source: (McHugh, 2012)
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Test and retest method formula
For a correlation between rater 1 and rater 2, the formula for calculating the sample Pearson’s correlation coefficient
(Pearson’s r) is given by:

NZIXY — ZX)(ZY)

JINEXZ — (SX)2][NEY? — (EY)?]

Where X is test score, Y is retest score and N is the total number of pairs of test and retest scores. The calculation is
perfomed in Microsoft excell.

Correlation coefficients are used to determine the strength and direction of the linear relationships between two
variables (Schober & Schwarte, 2018). Reliability value is interpreted based on Guilford’s reliability rule of thumb in
Table 3.

Table 3: Strength of relationship score of test-retest method

Correlation coefficient (r) Strength of relationship
<0.2 Negligible relationship
0.2-04 Low relationship
0.4-0.7 Moderate relationship
0.7-0.9 High relationship
>0.9 Very high relationship

Source: (Schober & Schwarte, 2018)

Conducting reliability test

Prior to conducting a reliability study, selected participants were invited by email. Eight staff from several departments
in UMP who had a basic concept of workplace risk assessment were joined as raters. To ensure less guessing arise
during the reliability test all participants have been trained the fundamental of risk management based on the latest
version as stipulated in ISO 45001:2018.

The training has emphasized basic understanding and definition of the 3 pillars of risk management which typically
involved hazard identification, risk assessment, and opportunities. The important part of this session is on how to
calculate risk rating based on C19-HIRAO risk matrix. The training was considered to meet its objective when all
participants were clearly understood how to do risk management on their own. From 8 participants who had joined
the training 7 of them volunteered to proceed for the reliability test. The minimum number of the raters required for
this purpose is two (Gwet, 2008). They were administered a set of interrater reliability test questionnaires which were
conducted right after the training and 2 of them has joined the test-retest method 2 days after the training. The risk
matrix is calculated by the given formula: Likelihood x severity.

The Questionnaire consisted of two parts. The first part is the respondent’s information sheet which contains the
objective of the reliability test, some instructions, the benefits of the study, and confidential agreement. The second
part was a questionnaire form which has 4 sections namely section A, B, C, and D. Section A was a sociodemographic
background and occupational information, section B was an interrater reliability test, section C was test-retest method
study and section D is usability scale study (SUS). For newly developed system, 2 different raters required to establish
test-retest reliability with minimum time gap 2 days (Gunda, 2009). Figure 3 was a screenshot of some examples of
interrater reliability test questionnaires. As for sections B and C, the raters need to identify severity and likelihood
rating based on the Covid-19 risk matrix as shown in Table 4,5 and 6. The system then will automatically calculate
the risk rating based on severity and likelihood rating selection. The risk level will indicate whether LOW, MEDIUM,
or HIGH based on a risk rating that varies from 1-25. There are 5 sub-activities from program facilitation activity and
7 sub-activities from office operation activity needed to be evaluated by the raters. The risk ratings that have the same
score between raters will be considered to achieve the same agreement, otherwise, different values will lower the
agreement percentage. The bigger the difference the lower the percentage agreement will be.

© IEOM Society International 19



Proceedings of the 3" Asia Pacific International Conference on Industrial Engineering and Operations
Management, Johor Bahru, Malaysia, September 13-15, 2022

Hazard Identification And Assessment Of Risk & Opportunities (Interrater Reliability Test)
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Figure 3: Interrater reliability sample of the questionnaire.
Table 4: Covid-19 Risk Matrix
Likelihood 1 2 3 4 5
Severity
1 1 (Low) 2 (Low) 3 (Low) 4 (Low) 5 (Medium)
2 2 (Low) 4 (Low) 6 (Medium) 8 (Medium) 10 (Medium)
3 3 (Low) 6 (Medium) 9 (Medium) 12 (Medium)
4 4 (Low) 8 (Medium) 12 (Medium)
5 5 (Medium) 10 (Medium)
Table 5: Likelihood rating and its description
Likelihood Description Rating
Inconceivable Self-movement restriction 1
Only spend the whole time at home. Activities involve in very minimal
contact with other people
Source: (Murphy et al., 2020)
Remote Self-movement restriction 2
Enter the Campus for learning/research activities. Keep social distancing
at all times. Return home after the job is done.
(Murphy et al., 2020)
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Conceivable

Self-movement restriction
Travelling to red zone within the country
(Murphy et al., 2020)

Possible

Self-movement restriction

Travelling to other country and has higher chances to get infected
throughout touching items.

(Murphy et al., 2020)

Most likely

Self-movement restriction

Travelling to other red zone country and has higher chances to get
infected throughout meeting many peoples.

(Murphy et al., 2020)

Table 6: Severity rating and its description

Severity

Description

Rating

Insignificant/good

Impact to people (Slight ill health)

asymptomatic or no associated symptom but might pass on the virus to
others.

Source: (CDC, 2020)

Impact to university reputation (Slight or no impact)

Public awareness may not exist and no public concern.

Green zone: 1 positive cases

Source: (MKN, 2020)

Minor/acceptable

Impact to people (Minor ill health)

mild symptoms e.g. sore throat, headache, muscle aches
Source: (CDC,2020)

Impact to university reputation (Minor impact)

Public awareness may exist but there is no public concern.
Yellow Zone: 2-10 cases cumulative positive cases
Source: (MKN, 2020)

Moderate/anomaly

Impact to people (Moderate ill health)

moderate symptom e.g. a fever, fatigue, a cough.

Source: (CDC, 2020)

Impact to university reputation (Considerable impact)

Some public concern; Some local/state media and/or local attention.
Orange Zone: 11-20 cumulative positive cases

Source: (MKN, 2020)

Significant/serious

Impact to people (Serious ill health)

high fever above 39.4C, difficulty breathing, blue lips or face
Source: (CDC, 2020)

Impact to university reputation (National impact)

Regulatory improvement notice; National media coverage.
Red zone: 21-40 cumulative positive cases

Source: (MKN, 2020)

Major/Defective

Impact to people (Major ill health)

Death

Source: (CDC, 2020)

Impact to university reputation (International impact)

Regulatory prohibition notice; Extensive adverse attention (National)
Black zone: 41 and above cumulative positive cases

Source: (MKN, 2020)
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4. Results and Discussion

4.1 Percentage agreement reliability (Conventional method)

Before proceeding with the data, it is important to note that the risk rating score is 10 for each respective sub-activity
determined by the researcher. Other than this value was considered as a difference value and such discussion should
be made for further research recommendation. Table 7 shows the percentage agreement reliability result which
demonstrates that all sub-activities have the same agreement (Risk level=10) except for sub-activity “student entering
lab/classroom”, “Apparatus/chemical Handling during Lab activities by undergraduate students (Final year students)”,
and “Using Pantry” which score 0.71, 0.71, and 0.86 respectively. The average percentage agreement score is 0.92
which can be interpreted as an “almost perfect” agreement based on Table 2. The higher percentage agreement
between rater indicated that the developed C19-HIRAO system is practically well-functioning.

Table 7: Percent agreement (conventional method)

Main Risk management sub-activity Risk Level
Activity 2z (Likelihood x Severity)
>
E s |5
£ 18
<& — ||| | wv]lvo| =~ 5| 8
e 5| 5| 5| 5| 5| B| B|E| &
S S| S| S| S| S| 8| 5| T e
z S I R R R I S
Program 1 Lecturer / Technical Staff Entering Lab / 10| 10| 10|10 |10 |10 |10 0O | 1.00
Facilitation Classroom
2 Student Entering Lab / Classroom 10 10[{10]10]|8 |8 102 071
3 Lecturing session / Lab demonstrationby | 10 | 10 | 10 [ 10 | 10 | 10 | 10 | 0 | 1.00
Lecturer & Technical Staff
4 Apparatus / chemical Handling during Lab | 10 | 10 | 10 | 10 | 8 | 8 102 |0.71
activities by undergraduate students (Final
year students)
5 Mid-term examination / Test 101010101010 |10 |0 | 1.00
Office 1 Using meeting/ Discussion room 101010 (1010|1010 ] 0 1.00
Operation | 2 Using Toilet 10101010 10|10 |10 ]0 1.00
(In 3 Using Pantry 1010110 | 10]10 |8 101 [0.86
General) | 4 Using Prayer room 10/10[10]10[10][10]10|0 |1.00
5 Staff Work station 101010 10| 10|10][10]0 | 1.00
6 Open and close any door in office 1010|1010 |10 |10 |10 |0 | 1.00
(meeting room, pantry, main office)
7 Handling sick student (illness e.g fever, 1010|1010 10| 10|10 |0 | 1.00
internal body paint)
All raters Average score 0.92
Raters 5 and raters 6 average score 0.95

4.2 Cohen’s Kappa reliability

In this part, the two worst data were selected for Cohen’s Kappa analysis (rater 5 and rater 6). In a simple word, out
of 5 raters who gave a score of 10 (risk rating) for each sub-activity were excluded in Cohen’s Kappa assessment.
This aims to obtain the lowest data to strengthen the % agreement by assuming that this system is still new and needs
continuous training if implemented in the workplace. To understand this result, it is suggested to read the line in
conjunction with the understanding of the percentage agreement result that was elaborated in sub-chapter 4.1. Out of
12 sub-activities evaluated by the two raters 9 of them has scored the same risk rating (10) except for sub-activity 2
and 4 from program facilitation activity and sub-activity 3 from office operation activity. Cohen’s Kappa does not
represent the result based on evaluated activity but merely on the risk rating score. For example, the risk rating that
has score 8 contributed by 2 sub-activities evaluated by rater 5 and 3 sub-activities evaluated by rater 6 (refer to Table
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8), while the risk rating that has score 10 contributed by 10 sub-activities evaluated by rater 5 and 9 sub-activity by
rater 6. In short, the result has demonstrated a moderate level of agreement when the Cohen’s Kappa score is 0.75
(refer to Figure 4). Level agreement for this value can be considered as a moderate agreement between the raters
(Carmines and Zeller, 1979). This value is lower when compared to the percent agreement value of 0.95. The p-value
(approximate significance) is 0.007 for these two raters (refer to figure 4). According to McHugh, if the p-value is
smaller than 0.05 there is a significant similarity between the two raters. Assuming that there is a similarity of
understanding between these two raters on the severity rating of 4 (Covid-19 stage 4 symptoms), thus it can be
considered that a value of 0.75 is good because Cohen’s Kappa has corrected for agreement due to chance. In
conclusion, Cohen's Kappa analysis takes into account the factors that raters only guess in choosing the severity and
likelihood rating score when this study was conducted.

Table 8: Cohen Kappa statistic

Risk Rating value by Rater-6
Risk Level 8 Risk Level 10 Total
N % N % N %
Risk Rating value | Risk Level | 2 66.7 0 0.0 2 16.7
by Rater-5 8
Risk Level | 1 333 9 100 10 83.3
10
Total 3 100 9 100 12 100

=» Crosstabs

[Datasetl]

Case Processing Summary

Cases
Valid Missing Total
] Fercent N Fercent ] Fercent
Risk rating value by Rater 12 100.0% o 0.0% 12 100.0%

1 * Risk rating value by
Rater 2

Risk rating value by Rater 1 * Risk rating value by Rater 2 Crosstabulation

Risk rating value by Rater 2
8 10 Total

Risk rating value by Rater 8 Count 2 s} 2
L Expected Count .5 1.5 2.0
10 Count 1 9 10

Expected Count 2.5 7.5 10.0

Total Count 3 9 12
Expected Count 3.0 9.0 12.0

Symmetric Measures

Asymptotic Approximate
Tb

Standard Approximate

value — o, Error® P ‘\"5|g|\|ﬂ:3hte
7 v

Measure of Agreement  Kappa [ 750 \ 232 I 2683 ] 007
M of Valid Cases \ 12 / ~ 4

a. Not assuming the null hypothesis. S ——

b. Using the asymptotic standard error assuming the null hypothesis.,

Figure 4: Cohen’s Kappa calculation using SPSS

Test-retest method result

Data from interrater reliability for rater 5 was recalled as test 1 (conducted on 15.11.2021) in this study while test 2
was conducted 2 days after that. The rater judgments remain consistent over this period with a correlation coefficient
value of 1.00. Based on the Guildford rule of thumb for the test-retest method the value above 0.9 can be interpreted
as a very high relationship. The result indicated an impressive correlation between test 1 and test 2 due to the two-gap
days implied in this assessment (Refer to Table 9). However, it is important to note that on some occasions, the
agreement and disagreement may change over time. A common practical issue faced by the application of test-retest
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reliability is the influence of both the dynamic nature of the construct being measure over time and the duration of the
time interval (Haynes et al., 2019). Most of the other factors that drive the stability of this result are due to
psychological phenomena such as mood, poor memory, and the failure of the observer to understand the concepts to
be conveyed in the relevant exercises (Geisinger, 2013). The test-retest reliability result may as well be contributed
from both memory effect and practice effect. One example of memory effect is an individual may simply recall their
responses from the first test occasion when attempting the re-test occasion while practice effect is defined as the
familiarization of similar test which merely on a cognitive-type test. Thus, it is important to ensure that training can
be delivered in such an interesting way to ensure the participant can fully understand the gist of the training concept.
Another factor to be considered is the observer selection criteria such as their knowledge, expertise, and their time
commitment. On top of that, the time gap between test 1 and test 2 should be ensured not taken too long and match
the topics presented in the exercises conducted.

Table 9: Test-retest method (rater 5)

Main Risk management sub-activity Risk Level Correlation
Activity coefficient
= Date
2
_ |
E g |8
E =% =9
2 ER AR
Program 1 Lecturer / Technical Staff Entering Lab / Classroom 10 10
Facilitation | 2 Student Entering Lab / Classroom 8 8
Lecturing session / Lab demonstration by Lecturer & | 10 10
Technical Staff
4 Apparatus / chemical Handling during Lab activities by | 8 8
undergraduate students (Final year students)
5 Mid-term examination / Test 10 10
Office 1 Using meeting/ Discussion room 10 10
Operation | 2 Using Toilet 10 10
(In 3 Using Pantry 10 8 1.00
General) 4 Using Prayer room 10 10
5 Staff Work station 10 10
6 Open and close any door in office (meeting room, pantry, | 10 10
main office)
7 Handling sick student (illness e.g., fever, internal body | 10 10
paint)

5. Conclusion

In short, the developed C19-HIRAO meets all respective risk assessment criteria that emphasized hazard and risk
recognition, a full assessment of risk, and dynamic opportunities plan to mitigate the risk to the acceptance level which
may less harm to the staff and student in the university. The objective of this paper which is to present the result of a
reliability analysis in the development of the C19-HIRAO in Malaysia Higher Learning Institution meets its purpose
throughout the result discussed earlier on. A better result can be achieved by ensuring less guessing among the raters
when the reliability study is conducted, it is important to ensure that each participant is given comprehensive training
through a clear conceptual understanding of the system developed and their understanding of the training attended
should be well assessed. Finally, it can be concluded that both inter-rater consistency (Cohen’s Kappa analysis and
percentage agreement) and test-retest reliability capable to measure the agreement between rater either the stability of
scores between 2 points of time within the same raters. In addition to this conclusion, another method that can be
suggested to measure reliability is known as Fleiss Kappa Analysis (FPA). FPA can be applied to determine the level
of agreement between two or more raters as long as it meets a few basic requirements and assumptions of Fleiss’
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kappa. Cohen’s kappa only limited the researcher with the measurement between two raters which can be replaced by
FPA for future research development in the same context of this study. This paper is very useful as previous studies
related to the development of a risk management system at the workplace had overlook the reliability assessment. This
is often happening due to less exposure among the researcher to the reliability assessment concept emphasized on
semi-quantitative analysis. Therefore, this paper can be used as a reference to explore the reliability analysis concept
that can be applied in the related-risk management system at the workplace.
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