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INTRODUCTION

Housing was considered crucial to one's health
and well-being and a sign of personal fulfilment
[18]. One of the three basic requirements of hu-
manity is housing. Its effectiveness should align
with both general user expectations and techno-
logical requirements. The role of the home in
supplying human comfort through humans and
the environment is crucial since it has a signifi-
cant impact on people's lives as well as the lives
of the country [28]. Making sure that particular
housing or other necessities are fulfilled at a

Section “Economics”

Abstract. It is well known that housing demands ranked second in the
hierarchy of human necessities after food. This study examined inhabitants'
choices and satisfaction with housing provided by private developers and
public-private partnerships in Abuja. Participants were given questionnaires
at the public-private partnership and private developer estates; at the public
estate, 300 questionnaires were distributed, of which 227 were retrieved. Of
the 24 questionnaires served for the Private Developer development
Ologunloye Estate, 11 were retrieved. According to the analysis. T-test
analysis was also used to determine the difference between inhabitants'
choices and contentment with dwellings provided by the government and
PPP in the research area. At 0.06 and 0.011, which is smaller than the 0.05
significance level, the ANOVA findings likewise showed a significant
difference in residence satisfaction between public housing estates and PPP.
Building a bridge between residents' preferences and their own should be a
goal of developers in both the public and private housing sectors. To boost
resident appreciation and satisfaction, it would be best if the drainage
systems, waste management, and sewage disposal were improved. The
survey's findings indicate that respondents' contentment and preference for
inhabitants are incredibly high, high, and moderate.

Keywords: housing; public-private partnership; private housing; Abuja;
Nigeria.

price or rent that does not subject people to ex-
cessive financial hardship is referred to as af-
fordability in housing [39]. Housing is one of the
three basic requirements of humanity. Its effec-
tiveness should meet all general technical re-
quirements and those set by users [39]. Resi-
dents' opinions of their surroundings and area
impact how satisfied they are with their homes.
The satisfaction of renters' basic housing needs is
shown by the low degree of dissatisfaction and
the high level of agreement between planned and
actual circumstances [1]. Housing satisfaction is a
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subjective assessment based on what a person
perceives as the primary component of their cur-
rent living situation [37].

Providing livable and satisfactory residential
housing in terms of standards, quality, user
needs, assumptions, and wishes is one of private
and public real estate developers [25]. In devel-
oping nations like Nigeria, resident satisfaction
remains a significant concern despite efforts
from both corporate and state housing develop-
ers [26]. In the extended term, residents’ satisfac-
tion is related to a range of elements, including
physical, social, and neighbourhood features, as
well as psychological and socio-economic charac-
teristics of the residents [7]. Maximizing citizens'
well-being is the ultimate goal of a city's im-
provement [34].

Private involvement is necessary to control spa-
tial growth connected to housing, especially in
emerging nations like Nigeria. Maximizing citi-
zens' well-being is the ultimate goal of a city's
improvement [9]. To analyze and evaluate the
significance and impact of investments in hous-
ing construction, inhabitants' preferences are
necessary [3]. Housing preferences have been the
subject of numerous studies because planners
and other housing industry stakeholders are
concerned about the influence of citizens. Au-
thors [39] investigated housing provision and
soldier housing preferences at Shadawanka Bar-
rack in Bauchi to satisfy the housing needs of mil-
itary soldiers in the research area. Data were
gathered using a questionnaire instrument, a de-
scriptive and exploratory research design, a
quantitative technique, and a survey strategy.
The barracks' overall or typical level of housing
conditions was assessed as fair. In his work, [21]
employed ordered probit analysis to investigate
the relationship between some individual-related
characteristics and the residential satisfaction of
households. The main conclusions of this investi-
gation indicate a complex relationship between
house qualities, especially neighbourhood as-
pects, and residential satisfaction. Once housing
and neighbourhood factors were considered, so-
cio-demographic characteristics of individuals
and households (including age, gender, and edu-
cation) only had a minor impact. This study con-
centrated primarily on private estates. Authors
[26] investigated how to deal with the difficulties
of public-private partnerships (PPPs) for housing
delivery in Nigeria; nevertheless, the author ne-
glected to look at users' contentment and hous-
ing calibre. The quality of PPP housing, resident

Section “Economics”

happiness and choice in FCT Abuja were not the
focus of any of the studies above. As a result of
the arguments above, there is a gap in the body of
literature about the performance of residential
properties offered by private and public-private
partnerships in the Federal Capital Territory of
Abuja. To suggest strategies to increase inhabit-
ants' satisfaction and preferences in the FCT Abu-
ja, this research compares residential properties
offered by public-private partnerships and pri-
vate developers. The following are the study's
goals:

1. To evaluate residents' satisfaction with hous-
ing provision by the Public Private Partnership
and Private Developer in FCT Abuja.

2. To investigate the significant areas of resi-
dents' preferences in housing provision by the
Public Private Partnership and Private Developer
in the study area.

3. To assess the differences in residents' satisfac-
tion and preferences in housing provision by the
Public Private Partnership and Private Developer
in the study area.

Literature review

Concept of Housing. Housing can be viewed as an
economic good, a social good, or a fundamental
human right, and it is evident that it has a pro-
found impact on every single person [8]. Accord-
ing to [11], the term "housing" has been inter-
preted variously by different professions. How-
ever, each definition places equal emphasis on
the function of housing in providing security and
comfort to its occupants. The economy of the
person, the local community, and the country are
all significantly impacted by housing invest-
ments. It often represents a person's first signifi-
cant financial commitment and life goal [23].
Housing costs a substantial percentage of a fami-
ly's or business's budget, yet in terms of private
and public investment, the built environment is a
person's most tangible material asset [36]. Hous-
ing is also a crucial component of human settle-
ment that satisfies a fundamental need. It signifi-
cantly impacts a person's quality of life, health,
welfare, and productivity [6]. Housing is more
than just a place to live or utilize domestic utili-
ties; it also incorporates environmental features
like waste management, water supply, road ac-
cess, and the user's socio-cultural and behav-
joural traits [15]. To meet the basic and social
needs of the population and to ensure safety, sol-
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ace, and easiness for the users, the process of
providing a significant number of residential
buildings permanently with adequate physical
infrastructure and social services in planned, de-
cent, safe, and sanitary neighbourhoods is known
as housing [2]. It is impossible to overstate how
important housing is to man, particularly regard-
ing psychological happiness and socio-economic
well-being. Housing thus promotes modern ex-
istence and morality in addition to individuals'
mental and bodily well-being [16].

Concept of Satisfaction. "The satisfaction one feels
comes from having one's wants and desires met."
In Rai's opinion, satisfaction can be categorized
as either cognitive or affective. Based on what is
received in comparison to expectations, the ex-
perience is evaluated [35]. Customer satisfaction
and customer delight are commonly linked. Cus-
tomers receive desirable value from the goods or
services that give them satisfaction, at least to a
certain amount. According to ISO 10004, custom-
er judgment and opinion constitute satisfaction.
The degree of satisfaction is defined as the dis-
crepancy between the customer's impression of
the supplied goods and their expectations.

Residential Satisfaction. Residential contentment
is the feeling of well-being one experiences when
their requirements or wants are satisfied at
home. Several studies have investigated it, and
the findings are recognized as a significant factor
in determining a person's assessment of the qual-
ity of a home and an indicator of how well gov-
ernment and non-governmental housing pro-
grams are working [24]. The idea of residential
pleasure has therefore changed throughout time.
The notion of residential happiness has evolved
in recent years to encompass the complete ful-
filment of tenants' fundamental housing needs,
including structural and physical defects, in addi-
tion to the delivery of necessary facilities, tools,
and installations, as well as access to sources of
income, to make the area a secure and comforta-
ble location for human settlement [25].

Concept of Public Private Partnership. Public Pri-
vate Partnership (PPP) is a strategy for deliver-
ing governmental services and projects in con-
junction with the private sector [32]. PFI (Private
Finance Initiative), which is where the idea of
PPP started in the United Kingdom in the 1960s,
may be summed up as the general idea and com-
prehension of responsibility, sharing guidelines
between the public and private sectors. Public-
Private Partnership was further defined by [32]

Section “Economics”

as a relatively new idea that originated in the
United Kingdom in the 1960s and involves carry-
ing out public projects and services through
"partnership arrangements with the private sec-
tor, particularly in the areas of facilities called PFI
(Private Finance Initiative). PPP is described as a
range of various contributions from both public
and private arrangements. PPPs are a viable op-
tion for firms managed nearly exclusively by the
public sector on one side of the spectrum to
those controlled almost entirely by the private
sector.

In Nigeria, PPPs have been used to increase the
supply of urban housing whilst resolving difficul-
ties with residential accessibility and affordabil-
ity [14]. PPP is described by [20] as a group of
joint ventures involving the public and private
sectors. Private parties join the government to
fund infrastructure in a public-private partner-
ship (PPP). It describes a government program
or for-profit enterprise that was created and is
run as a result of an alliance between the gov-
ernment and one or more businesses from the
private sector [4]. Public and private sector part-
nerships are essential to motivate the private
sector to take a proactive role in tackling Ni-
geria's escalating urban housing issue. PPP is not
the purchase of an item but rather the payment
for a stream of services provided by rules and
regulations. Public-Private Partnerships (PPPs),
which take on various forms, are institutions
where the private and public sectors share du-
ties, benefits and risks in housing, infrastructure
and service provision [14]. Urban infrastructure
delivery through the private sector is anticipated
to ease the financial strain on the public sector
while assuring accountability, monitoring, and
management [30]. The Public-Private Partner-
ship (PPP) program was implemented in Nigeria
to increase the supply of urban housing while
solving housing accessibility and affordability
[14].

Private Housing: Issues and Factors. Poor access to
housing as barriers to land rights, high costs of
building materials, planning restrictions and
codes and issues with residential infrastructure
are the main issues limiting the private sector's
ability to provide housing [22]. The optimum
way to enable private housing in Nigeria is by
determining the dynamics of these issues and
how they affect different kinds of private devel-
opers.
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Access to finance. The private housing sector de-
pends heavily on finance, and it faces severe chal-
lenges due to limited access to capital. Due to the
country's deteriorating economic situation dur-
ing the past one to two decades, over 70% of Ni-
gerians are likely below the international poverty
threshold [29]. The obvious consequence is that
the self-help developers, responsible for most of
the housing units in both urban and rural areas,
have limited capacity. Additionally, this influen-
tial group of private housing developers typically
lacks access to institutional financing and cannot
obtain loans. Most funding for building homes
comes from individual savings [5].

Building sites for residential development. In the
process of developing dwellings, the land is cru-
cial. However, it is difficult to obtain land for
homes in Nigerian cities [27]. In many cities
around the country, prospective homebuilders
can find at least three land sources. The first is by
buying construction sites from locations the gov-
ernment has already purchased. The potential
developer often foots the bill for the crucial infra-
structure the government supplies to these areas
after negotiating the bureaucratic procedure of
acquiring a Certificate of Occupancy. Traditional
land holdings are a part of the second strategy.
For instance, in conventional towns like Benin
City, Ibadan, and Kano, the metropolitan areas
are divided into quarters with chiefs or commu-
nity heads appointed by traditional authorities.
There may be land distribution committees in
the quarters. The third includes purchasing land
from individuals who have individual land pieces.
These people are typically land speculators who
buy property under the traditional land alloca-
tion process and then sell it for astronomical
sumes. It also includes the purchase or use of peri-
urban land for homes, which helps explain sub-
urban ad hoc unplanned communities. The city
later starts to have these towns. The availability
of land is frequently significantly impacted by
this category. For instance, in the suburbs around
Abuja, the federal capital, landowners provide
40% of the sources of land for small-scale house
developers [38].

Planning and institutional issues. Planning regula-
tions and building laws can restrict the nation's
private sector's capacity to create housing [17].
Most Nigerian cities' building and planning regu-
lations are derived from the Town and Country
Planning Law documents. These laws were based
on the Town Planning Act of 1959 and the Town
and Country Ordinance of 1946. These were

Section “Economics”

primarily constructed using planning methods
used during British colonial rule. Even while the
Urban and Regional Planning Law 1992, which
went into effect around three years ago and has
yet to have the expected result, reflects an at-
tempt to harmonize planning regulations among
cities, it has not yet had the anticipated effect.

Residential infrastructure development. Infra-
structure for residential use can promote the
construction and supply of dwellings. It not only
raises property values, which attracts home
builders to a location but also assures orderly
growth, preventing unfavourable environmental
conditions brought on by a lack of ecological in-
frastructure services. Many Nigerian cities have
few environmental facilities, especially in the
suburbs. Although town planning law outlines
the procedure for developing infrastructure, they
are frequently executed exclusively in govern-
ment-acquired areas [13]. Potential plot pur-
chasers in government-owned lands are obligat-
ed to cover the costs of extending the areas'
roads, drains, and water supply. Before a Certifi-
cate of Occupancy is granted, this is paid as a
planning rate. In the regions around Abuja, this
category of residential land supply makes up
roughly 20%, whereas traditional lands and pri-
vate land supplies make up 80% [30].

The discussion above provides an introductory
lesson: many migrant households are not com-
mitted to metropolitan life and may have plans to
move back to their hometowns. As a result, many
like constructing their first homes close to where
they live. Many Nigerian homes may never make
it to the city because it is an expensive lifetime
investment, at least in terms of income.

METHODOLOGY

Quantitative research techniques were applied in
this investigation. The Abuja @ 30 housing es-
tates (PPP) with 300 housing units, out of which
227 questionnaires were retrieved, and Olugun-
loye (private), which contains 24 housing units,
were the study's target populations. Of the 24
questionnaires that were distributed, 11 were
returned. Therefore, all residents of the two Es-
tates are included in the study's population. After
careful data collection, the field data was ana-
lyzed using SPSS Version 22 using descriptive,
mean ranking, and multiple linear regressions.
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RESULTS AND DISCUSSION

In the Ministerial housing estate, respondents
provided background data such as gender, age,
household size, monthly income, and educational
background. It was found that 63.6 % of the re-
spondents were men and 36.4 % were women.
This reveals that most people surveyed in the re-
search region are male responders. The table
shows that respondents under 30 make up
45.5 % of the total, and respondents between the
ages of 31 and 60 make up 54.5 %.

Table 1 - Demographic information of respondents
(Abuja @ 30 housing estate, PPP)

ents were aged 31 to 60, and 45.5% were under
30. This shows that respondents in the research
region are primarily between the ages of 31 and

60.

Table 2 - Demographic information of Respondents
(Olugunloye Housing Estate, Private Developer)

Variables Options | Frequency %
Gender Male 7| 63.6
Female 4] 364
Age Under 30 years 5| 455
31 to 60 years 6| 545
Household Below four people 1 9.1
size 5 to 8 people 8| 72.7
9 to 12 people 2| 18.2
Monthly Less than 50,000 1 9
income N51,000-100,000 4| 364
N101,000-150,000 3| 273
N151,000-200,000 3| 273
Education Informal education 1 9.1
qualification | Primary/Secondary 1 9.1
Diploma/NCE 2| 18.2
Degree/HND 5| 455
Master's Degree 2| 182

and above

Variables Options | Frequency %
Gender Male 132 | 58.1
Female 95| 419
Age Under 30 years 24 | 10.6
31 to 60 years 179 | 78.8
Above 60 years 24 | 10.6
Household Below four people 101 | 44.5
size 5 to 8 people 123 | 54.2
9 to 12 people 2 0.9
Above 13 people 1 0.4
Monthly Less than 50,000 23| 10.1
income N51,000-100,000 23| 101
N101,000-150,000 69 | 30.5
N151,000-200,000 55| 24.2
Above N20,000 57 | 2541
Education Informal education 6 2.6
qualification | Primary/Secondary 16 7
Diploma/NCE 18 8
Degree/HND 113 | 49.8
Master's Degree 74 | 32.6

and above

This indicates that the age range of most re-
spondents in the study area is between 31 and
60. Table further showed that households with
four or fewer members make up 9.1 % of all
households, followed by those with five to eight
members at 72.7 % and those with nine to twelve
members at 18.2 %. This suggests that 5 to 8 per-
sons make up the majority of households in the
research area. Informal education makes up
9.1 % of the total education, with 9.1 % of re-
spondents possessing a first leaving/secondary
certificate, 18.2 % possessing a diploma/NCE,
45.5% possessing a first degree/HND certificate,
and 18.2 % possessing a Master's degree or high-
er. This shows that degree/HND holders out-
weigh non-degree holders in the study region.

According to the table's depiction of the re-
spondents' age distribution, 54.5% of respond-

Section “Economics”

Table further showed that households with four
or fewer members had a 9.1% rate, while those
with 5 to 8 members had 72.7%, and those with
9 to 12 members had 18.2%. This demonstrates
that most households in the study area have be-
tween 5 and 8 members. Informal education
makes up 9.1% of respondents' educational
backgrounds. Of those, 9.1% had their first leav-
ing or secondary certificate, followed by 18.2%
who had their diploma or NCE, 45.5% had their
first degree or HND, and 18.2% had their mas-
ter's degree or above. This shows that most peo-
ple in the studied area have a degree or HND.

Text below describes and analyses the respond-
ents' responses to questions about Abuja's resi-
dents' preferences and housing quality. A 5-point
Likert scale was employed throughout the study,
with several components having unique scale
descriptors.

Research Question 1 - the level of Residents’ Sat-
isfaction with housing Provision by Public Pri-
vate Partnership and Private Developer (Ta-
bles 3-4).

With mean scores of 4.08, 4.04, 4.01, 3.92 and
standard deviations of 1.139, .859, .806 and .830,
privacy, floor quality, window and wall condi-
tions, respectively, ranked first, second, third,
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and fourth in Table 3, while ventilation, toilets
facilities, drainage system, and sewage disposal
ranked eleventh, twelfth, thirteenth, and four-
teenth, respectively.

Table 3 - level of Residents’ Satisfaction in Abuja @
30 Housing Estate (PPP)

Table 4 - Level of Resident’s Satisfaction in
Olugunloye Housing Estate (Private Developer)

Variables |Mean S.t d'. Ranking| Remarks
Deviation

Privacy 4.08 1.139 1st Very

satisfied
Floor quality | 4.04 .859 2nd Very

satisfied
Conditions of| 4.01 .806 3rd Very
windows satisfied
Walls 3.92 .830 4th Very

satisfied
Parking space | 3.75 794 5th Very

satisfied
Roof 3.67 .868 6th Very

satisfied
Ceiling 3.65 1.167 7th Very

satisfied
Paintings of| 3.63 1.096 8th Very
the walls satisfied
Doors 3.50 933 9th Very

satisfied
Waste 3.04 1.042 10th| Moderately
management satisfied
Ventilation 3.01 1.197 11th| Moderately

satisfied
Toilets 2.92 1.248 12th| Moderately
facilities satisfied
Drainage 2.89 1.100 13th| Moderately
system satisfied
Sewage 2.83 1.090 14th| Moderately
disposal satisfied

Variables Mean S.t d'. Ranking | Remarks
Deviation
Privacy 4.52 796 1st| Extremely
satisfied
Floor quality 4.19 781 2nd | Very
satisfied
Conditions of| 4.17 .569 3rd | Very
windows satisfied
Toilets 4.16 576 4th | Very
facilities satisfied
Roof 4.14 .603 5th | Very
satisfied
Walls 4.10 646 6th | Very
satisfied
Doors 4.08 661 7th |Very
satisfied
Ceiling 3.87 1.284 8th | Very
satisfied
Parking space | 3.86 739 9th | Very
satisfied
Paintings of| 3.77 .892 10th | Very
the walls satisfied
Sewage 3.55 944 11th | Very
disposal satisfied
Drainage 3.31 1.037 12th | Moderately
system satisfied
Ventilation 3.29 1.059 13th | Moderately
satisfied
Waste 3.19 .987 14th | Moderately
management satisfied

According to the rank ordering of the fourteen
type constructs used to measure resident satis-
faction with private housing developers, privacy,
floor quality, window and wall conditions, and
security received the highest rankings. Ventila-
tion, restroom amenities, and privacy received
the lowest orders. The sewage disposal and
drainage system came in last. This result is in line
with [16] study on the post-occupancy assess-
ment of residential satisfaction in Lagos' Oniru
Estate. Along with external visual quality, quality
of maintenance, structural quality, quality of ser-
vices, quality of estate roads, quality of the land-
scape and open spaces, environmental layout,
and location, other factors are evaluated, includ-
ing road accessibility, functionality, spatial effica-
cy and efficiency, aesthetics, safety, and confiden-
tiality.

Section “Economics”

Table 4 showed that ventilation, sewage disposal,
drainage system, and waste management were
ranked 11-14th, respectively. In contrast, priva-
cy, floor quality, conditions of windows, and
walls were ranked first-fourth, respectively, with
mean scores of 4.4203, 4.3188, 4.2174, and
4.2003 and standard deviations of .79346,
46944, 41549, and .40449. The fourteen type
constructs on residents’ preferences in the minis-
terial housing estate were ranked, and the results
showed that privacy, floor quality, window and
wall conditions, and ventilation received the
highest rankings. In contrast, sewage disposal,
drainage systems, and waste management re-
ceived the lowest orders. The conclusions concur
with [10]. The Changing Structure of Preferences
and Housing-Related Attributes also show that
residents favoured their privacy, a good waste
disposal system, and appropriate ventilation.

Research Question 2 - Major Areas of Residents’
Preference in housing Provision by Public Private
Partnership and Private Developers (Table 5-6).
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Table 5 - Major Areas of Residents’ Preference in
Abuja @ 30 Housing Estate (PPP)

that the outcome is consistent across the two
constructs.

Table 6 - Major Areas of Residents’ Preference in
Olugunloye Housing Estate (Private Developer)

Variables S.td.. Ranking| Remarks
Mean | Deviation
Privacy 4.4026 .80097 1st Highly
preferred
Floor quality |4.2987 45868 2nd Highly
preferred
Conditions of|4.1991 40022 3rd| Preferred
windows
Walls 4.1983 40007 4th| Preferred
Doors 4.0998 .37683 5th| Preferred
Parking 4.0996| .30007 6th| Preferred
space
Roof 4.0779 .56182 7th| Preferred
Ceiling 3.7922| 1.08352 8th| Preferred
Paintings of|3.7576| .79242 9th| Preferred
the walls
Toilets 3.7143 .98498 10th| Preferred
facilities
Sewage 3.2944| 1.00862 11th| Moderately
disposal preferred
Ventilation |3.2597| 1.01813 12th| Moderately
preferred
Drainage 3.1948 .98297 13th| Moderately
system preferred
Waste 3.0048 .98007 14th| Moderately
management preferred

With mean scores of 4.3750, 4.3333, 4.2083,
4.2013 and standard deviations of .82423,
48154, 41485 and .41243, privacy, floor quality,
conditions of windows, and walls were ranked
first, second, third, and fourth respectively. Ac-
cording to Table 5, sewage disposal, ventilation,
drainage system and waste management were
ranked eleventh, twelve, thirteenth, and four-
teenth, respectively. The ranking of the fourteen
types of constructions on residents' preferences
for private housing developers showed that the
most significant orders were for privacy, floor
quality, windows and wall conditions and priva-
cy. While waste management, ventilation, drain-
age, and sewage disposal received the lowest
rankings. This result is consistent with [12],
which showed that residents of low-cost housing
schemes typically favour homes with good floor
qualities, good drainage systems, proper waste
management, parking space and privacy.

Difference between Residents’ Satisfaction and
Residents’ Preferences in the Housing Provision by
Public Private Partnership (PPP) and Private De-
veloper in the Study Area. According to Table 7,
the test for homogeneity of variance found that
all significant levels are above 0.05, indicating

Section “Economics”

Variables | Mean S.t d'. Ranking| Remarks
Deviation
Privacy 43750 82423 1st Highly
preferred
Floor quality 43333 | 48154 2nd Highly
preferred
andltlons of 42083 | 41485 3rd Preferred
windows
Walls 4.2013|.41243 4th Preferred
Doors 4.1982|.41135 5th Preferred
Roof 4.1250].53670 6th Preferred
parking 40833 | 28233 7th Preferred
space ' )
Ceiling 3.7917|1.02062 |8th Preferred
Paintings of 37197| 72106 9th Preferred
the walls
T01.lgt_s 37083 1.04170 10th Preferred
facilities
S(.ewage 3.2500| 98907 11th Moderately
disposal preferred
Ventilation 32083 |1.02062 12th Moderately
preferred
Drainage 31667 | 96309 13th Moderately
system preferred
Waste 3.0017| 96301 14th Moderately
management preferred

Table 7 - Test of Homogeneity of Variances

Levene Statistic | df1 | df2 |Sig.

Residents’ satisfaction |2.849 2 1319/.059

Residents Preferences |.060 2 |321).942

Table 7's significance of ANOVA reveals a signifi-
cant difference between residents' preferences
and resident satisfaction at 0.00, below 0.05.

Table 8 shows the degree of individual type
comparison for private and PPP. There is no dis-
cernible difference between private and PPP
housing options regarding resident preferences.
Residents' satisfaction shows a substantial dif-
ference between private and PPP at 0.011, below
the suggested 0.05.

According to the study's findings, respondents at
the Olugunloye and Abuja @ 30 housing estates
(private). The respondents said they were de-
lighted with their living situation in the study lo-
cations.
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Table 8 - ANOVA

Dependent Variable Sum of Squares Df Mean Square F Sig.
Residents’ satisfaction Between Groups 4.889 2 2.445 7.797 | .000
Within Groups 100.017 319 314
Total 104.906 321
Residents Preferences Between Groups 061 2 .030 109 | .896
Within Groups 88.990 321 277
Total 89.051 323

Table 9 - Tukey HSD Multiple Comparisons

. . . 95% Confidence Interval
Dependent Variable |(I) Type|(J) Type| Mean Difference (I-]) | Std. Error | Sig. Lower Bound
Private | PPP -22517* .07770 |[.011 -4081
Residents’ satisfaction PPP | Private .22517* .07770 [.011 .0422
Private | PPP .03292 .07224 [.892 -1372
Residents Preference PPP | Private -.03292 07224 |.892 -2030

According to the survey, residents of Abuja @ 30
Housing Estate (PPP) and Olugunloye Housing
Estate (private) favoured resident preference in
the studied regions.

The difference in residents' tastes and satisfac-
tion with the homes offered by the PPP and Pri-
vate Developers in the study region was also de-
termined using t-test analysis. According to the
ANOVA results, there is a significant difference in
residence satisfaction between PPP and public
housing estates at 0.06 and 0.011, below the 0.05
level.

CONCLUSIONS

The study was conducted at a period when the
need for shelter among humans has always been
a problem for both those in need of housing and
those in charge of building or planning it. It is
well known that housing needs come in second
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Abstract. This study aimed to ascertain the validity of the Phillips Curve in six
countries of Gambia, Ghana, Guinea, Liberia, Nigeria, and Sierra Leone within the
West African Monetary Zone (WAMZ). The study utilised panel data from these
countries varying from 2000 to 2021, which were obtained from the World Bank
database. The data were analysed using the Panel unit root test, Johansen Fisher
Panel (JFP) co-integration test, Pairwise Dumitrescu Hurlin Panel (PDHP) Causality
Tests, and the Panel Autoregressive Distributed Lag (ARDL) approach. The PDHP
Causality Test revealed a one-way causality from unemployment to inflation; hence,
unemployment causes inflation. The JFP co-integration test conducted since the
variables were not all stationary at levels revealed that the two variables are
cointegrated, which portrayed some degree of long-run relationship. The significant
findings of this study, as presented by the panel ARDL result, indicated that the
inverse relationship between inflation and unemployment is only valid in the short
run within the WAMZ. This finding supports the argument that there is no trade-off
between inflation and unemployment in the long run and the Phillips Curve is a
vertical line at the natural unemployment rate.

Keywords: Phillips Curve; Natural Rate of Unemployment; Inflation; Monetary Policy;

Labour Market.

INTRODUCTION

Government macroeconomic policies of any
country are aimed at achieving economic stabil-
ity. Among the objectives of such policies are the
promotion of economic growth and the reduction
of inflation and unemployment. Both inflation
and unemployment rates should be maintained
to a minimum, making financial management a
top priority. However, trade-offs inevitably exist,
particularly in the short run, making it impossi-
ble to simultaneously achieve targets to decrease
inflation and unemployment rates [32]. The
short-run link between unemployment and infla-
tion is inverse, i.e,, if unemployment is high, infla-
tion will be low, and vice versa [32].

The two most significant issues facing many na-
tions currently are inflation and unemployment
[49]. These factors affect economic activities, in-
cluding saving, investment, export, poverty, eco-
nomic development, and so on [9, 50]. Such fac-
tors as persistently high inflation rates reduce
people's living standards. In contrast, low infla-
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tion may result in lower economic growth rates,
increasing poverty, reducing employment oppor-
tunities, and eventually leading to recession. If
appropriately managed, inflation has been shown
to benefit GDP, as noted by [9]. On the other
hand, high unemployment rates have a ripple
impact in many areas of society and the econo-
my, including slowing growth, increased crime,
and so on [49].

Historically, unemployment has been a problem
throughout West Africa [39], particularly in the
West African Monetary Zone (WAMZ). The West
African Monetary Zone (WAMZ) is a group of six
ECOWAS member countries founded in 2000.
The Gambia, Ghana, Guinea, Liberia, Nigeria, and
Sierra Leone are all members. The organisation
intended to launch a unified currency, the Eco, by
2015. Nigeria dominates the WAMZ, reflecting its
role as Africa's largest oil producer and most
populated country. Except for Guinea, all of the
group's members are English-speaking. Since the
early 2000, unemployment has reached crisis
proportions, with millions of non-disabled peo-
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ple unable to get work while being ready to ac-
cept salary rates at or below the market average
[16] in the WAMZ. As argued by [39], policymak-
ers in the West African bloc have long recognised
unemployment as a significant threat to the re-
gion's economic growth. West Africa's monetary
zone has seen serious inflation problems [19]. In
most countries of the WAMZ, rising inflation has
become more common than any other macroe-
conomic concept [16]. Low-income families la-
ment the depreciation of their income since they
cannot purchase as much as they formerly did.

Unemployment and inflation in the West Africa
Monetary Zone (WAMZ) have risen to new
heights due to the 2019 coronavirus pandemic
[16] and the current Russia-Ukraine war that has
disrupted global supply chains. As a result,
achieving a middle ground between unemploy-
ment and inflation is a primary economic objec-
tive for all nations in the WAMZ. Authors [32]
pointed out that all economics would benefit
more from achieving price stability and full em-
ployment. Without peace, economic growth will
be meaningless. According to [30], inflation and
unemployment are essential economic growth
and development drivers.

Although unavoidable in a market economy, in-
flation and unemployment have socioeconomic
effects on the people who live in the nations
where these processes occur. However, the pri-
mary issue is, "Does inflation cause unemploy-
ment, or are they unrelated?" This subject is be-
coming essential due to the observed pattern in
inflation and unemployment movements among
countries in the West African monetary zones,
such as Nigeria, Gambia and Ghana.

Recent empirical researches have, in one way or
another, refuted Phillips's posited trade-off be-
tween inflation and unemployment. For example,
authors [29, 32, 49] discovered a positive rela-
tionship between inflation and unemployment in
Indonesia. In contrast, authors [18, 26] found a
significant negative relationship between infla-
tion and unemployment rates in Nigeria. High
inflation and high unemployment rates have
been shown to coexist, particularly among coun-
tries in the WAMZ (such as Nigeria, Gambia, Gha-
na etc.), indicating a condition known as stagfla-
tion. Stagflation is the co-existence of low
productivity or decreasing GDP with inflation. In
other words, the economy is in a slump, yet infla-
tion is on the rise.

Section “Economics”

In most countries in the WAMZ, unemployment
has continued to rise at an alarming pace. The
increase in the unemployment rate has paral-
leled the rise in inflation rates. For example, in
2019, the inflation rate in Nigeria climbed to
11.40%, with the unemployment rate increasing
to 8.53%. In the Gambia, inflation went from
5.93% in 2020 to 7.12% in 2021, with the unem-
ployment rate rising from 11.08% to 11.21%.

In Ghana, inflation rose from 7.14% in 2019 to
9.97% in 2021, while the unemployment rate
rose from 4,32% in 2019 to 4.7% in 2021 [47],
invalidating Philip's argument of the existence of
a trade-off between inflation and unemployment.
According to [16], like other WAMZ nations, the
Nigerian economy is dealing with threatening
inflation and a sluggish growth rate, with an as-
tronomical unemployment rate. Authors [] con-
cluded that the Nigerian economy is at a cross-
roads. Nonetheless, there are countervailing
viewpoints presented by researchers such as [5],
whose study validated the presence of Philip's
Curve in Nigeria. The inconsistency between the
conclusions of empirical research has prompted
the need for more research on the topic.

It, therefore, becomes pertinent to explore the
behaviour of the rate of inflation and the rate of
unemployment in countries within the West Afri-
can Monetary Zone (WAMZ). This behaviour is
captured in Figure 1.

It can be observed from Figure 1 that the Gambia
maintained a somewhat stable rate of unem-
ployment up to 2018 before a slight upsurge set
in. Meanwhile, the country's inflation rate has
been a bit volatile over the years. Ghana exhibits
a similar trend in inflation and unemployment as
the country has been recording a continuous de-
cline over the years, with some form of inflation
rate oscillating. For Guinea, the inflation rate has
been highly volatile, while the country experi-
enced a stable unemployment rate below 8%
over the years. Liberia has been experiencing a
rising trend in the rate of inflation in recent
years, going above 20%, while the rate of unem-
ployment maintained a stable trend over the
years. Although Nigeria's inflation rate has been
highly volatile, the unemployment rate has been
challenging up to 2017 before maintaining an
upward trend. Finally, Sierra Leone experienced
a steady rise in unemployment over the years,
holding a single digit. The inflation rate in the
country declined steadily up to 2014 before tak-
ing a sharply rising trend of double-digit and
reaching its peak in 2017 before a deterioration
setin.
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Figure 1 - Trend of Inflation and Unemployment for Countries within the WAMZ

Given the dynamics of inflation and unemploy-
ment within the WAMZ, could it be that a rela-
tionship exists between the two variables? In this
regard, this study seeks to validate/invalidate the
Phillips Curve postulations within the WAMZ.
The study aims to ascertain an inverse relation-
ship between the inflation rate and unemploy-
ment within the West African Monetary Zone.
The study will explore whether the Phillips Curve
is valid within the WAMZ in the short and long
run. The paper utilises panel data of the six coun-
tries (Gambia, Ghana, Guinea, Liberia, Nigeria,
and Sierra Leone) for the period 2000 to 2021,

Section “Economics”

which is analysed using the causality test, co-
integration test, and the panel autoregressive dis-
tributed lag (PARL) approach of estimation.

Literature review

Theoretical Framework. As mentioned earlier,
there are three dominant ideas on the causes of
inflation proposed by three different schools of
thought; the classical (Keynesian), the monetarist
and the neoclassical.

The Philips Curve (The Keynesian / Classical Ap-
proach). The Phillips Curve, as propounded by
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[41] in 1958, is the early or traditional incarna-
tion of inflation theories constructed by plotting
the United Kingdom's inflation rate against the
unemployment rate from 1861-1957. Phillips
discovered an inverse relationship (trade-off)
between inflation and unemployment, i.e., when
inflation is low, it automatically implies a high
unemployment rate and vice versa. According to
Solow and Samuelson, this relationship between
inflation and unemployment is known as the
Phillips Curve after carrying out the same exper-
iment in the United States. The Phillips Curve
quickly became an essential tool in macroeco-
nomics and for policymakers as the curve illus-
trates that countries could choose between dif-
ferent combinations of unemployment and infla-
tion that they find desirable on the Phillips
Curve [1]. This implies that a country can achieve
low inflation if it's willing to accept higher levels
of unemployment and vice versa and is strictly
static.

Inflation
(%)

Phillips
Curve

Unemployment

Figure 2 - Phillips Curve Showing the Trade-off
between Inflation and Unemployment

However, the Phillips Curve met its shortcoming
in the 1970 as the inflation-unemployment rela-
tionship broke down, and a new situation known
as stagflation emerged when the United States
and other countries experienced a simultaneous
increase in inflation and unemployment, clearly
contradicting the traditional Phillips Curve. Dur-
ing the 1970, "the inverse relationship between
inflation and unemployment, however, broke
apart, and most of the OECD member states ob-
served stagflation which means high inflation as
well as high unemployment” [39]. But although
the Phillips Curve could not elucidate stagflation,
a new relation between unemployment and infla-
tion was revealed, viz. "the inverse relation of
unemployment and changes in inflation" [39].

Section “Economics”

This bond was the basis for the modified Phillips
Curve and is still binding and relevant for nu-
merous developed countries.

The Monetarist Theory of Inflation. Milton
Freidman and Edmund Phelps engendered the
monetarist theory of inflation as a criticism of the
classical approach. The authors believed that the
classical system was based on static expectations
of inflation among individuals; in reality, people's
expectations are not fixed but rather dynamic as
people tend to change their expectations about
inflation over time. They named this dynamic
behaviour of people's expectations 'the expecta-
tions-augmented Phillips Curve' and further in-
troduced the concept of the natural rate of un-
employment [1]. According to Edmund and
Friedman, the natural rate of unemployment is
the unemployment rate at which the actual infla-
tion rate is equal to the expected inflation rate. It
is the rate of unemployment required to keep the
inflation rate constant. This is why the natural
rate is also called the Non-Accelerating Inflation
Rate of Unemployment (NAIRU) [1].

The Neo-Classical Theory. The Neo-classical theo-
ry introduced the term rational expectation to
criticise the augmented-expectations idea of the
monetarist school. They assert that inflation oc-
curs due to people's reasonable expectations
based on the information they have concerning
the price of goods and services in the present and
future [43]. For instance, if people expect the
prices of commodities to increase in the future,
they will opt to buy more items in the present,
leading to their expectations becoming evident.

Empirical Review. Inflation and unemployment
were two issues that [12] investigated in Ghana.
The study's secondary objective was to use the
updated Keynesian Philips Curve model to look
for evidence of the Philips curve in annual time
series data from Ghana, covering the years 1970
through 2013. To determine whether or not the
Economic Recovery Programme affected the cor-
relation between inflation and unemployment,
the researcher split the data into two groups
covering different periods (1970-1982 and
1983-2013). The data was analysed using OLS.
According to the empirical estimate, there is no
relationship between unemployment and infla-
tion in either subsample time. The research also
debunks the existence of a Philips curve in Gha-
na.

To determine whether the original Phillips Curve
argument holds for Nigeria, authors [39] ana-
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lysed the correlation between inflation and un-
employment in the country. Using information
collected from 1970 to 2011, the researchers
used an ordinary least squares regression model.
The findings show that unemployment is a signif-
icant factor in determining the inflation rate in
Nigeria and that there is a positive correlation
between the two variables. This study disproves
the Phillips Curve hypothesis's fundamental
premise in Nigeria. Therefore, the research sug-
gests that Nigeria's government and monetary
authorities diversify the economy and implement
suitable measures to lower the threat of inflation
and unemployment and alleviate the stagflation
situation in Nigeria.

Authors [26] studied the relationship between
inflation and unemployment in Nigeria between
1980 and 2015. The causality test, VECM and Jo-
hansen co-integration tests were used to analyse
the time series data set. The study's findings indi-
cate that inflation significantly impacted unem-
ployment in Nigeria in the short and long run.
The results further revealed that fiscal policy, like
increasing government expenditure, reduces un-
employment by creating employment and stabi-
lising inflation.

Authors [29] investigated the Nigerian econo-
my's asymmetry between unemployment and
price expectation (Phillips Curve). The study
found a positive relationship between unem-
ployment and inflation, thus rejecting the pres-
ence of a Phillips Curve in the Nigerian economy.

Using the Generalised Method of Moments
(GMM) technique to analyse the range from the
first quarter of 1990 to the fourth quarter of
2012, the author [44] estimated a New Keynes-
ian Phillips Curve model for the Nigerian econo-
my. The study shows a negative relationship be-
tween inflation and unemployment, thus validat-
ing that the Phillips Curve holds in Nigeria.

Authors [13] looked at inflation and unemploy-
ment in Nigeria using the ARDL model approach.
In their analysis, the study used annual time se-
ries data covering the period between 1977 and
2011. The result of the co-integration develop-
ment indicates that there is a long-run relation-
ship between the variables of inflation and un-
employment in Nigeria. Their finding supports
the applicability of the Philips curve hypothesis
in Nigeria and, as such, contradicts the popular
idea of the co-existence of unemployment and
inflation in the country.

Section “Economics”

Also, the study of [17] empirically investigated
the Non-Accelerating Inflation Rate of Unem-
ployment (NAIRU) in Nigeria by using annual
time series data from 1972-2015 and Ordinary
Least Square (OLS) method for data analysis to
ascertain if Phillips Curve postulates held in Ni-
geria. The study's findings discovered a negative
but insignificant relationship between inflation
and unemployment in the short run and the long
run in Nigeria.

From 1980 to 2016, authors [28] investigated the
presence and validity of the Phillips Curve in Ni-
geria. The study employed the Vector Auto-
regression model and Impulse Response Func-
tion on inflation and unemployment data. The
results showed an inverse relationship between
the variables in the period under investigation,
thus validating the presence of the Phillips Curve
in Nigeria.

Authors [45] examined Nigeria's relationship be-
tween unemployment and inflation from 1961-
2015. The ARDL-bound testing approach was
used to capture the study's short- and long-run
relationship between inflation and unemploy-
ment. The result of the study reported a positive
relationship between inflation and unemploy-
ment, thereby refuting the Phillips Curve propo-
sition of an inflation-unemployment trade-off in
Nigeria.

Furthermore, using quarterly data from the
1986-2016 period and adopting the Autoregres-
sive Distribution Lag Model (ARDL), the study [8]
showed a negative relationship between the var-
iables both in the long and short -run.

Authors [24] investigated the nexus between un-
employment, inflation, and economic growth in
Nigeria using the OLS technique and the Johan-
sen co-integration and the Granger causality tests
to establish the long-run relationship and direc-
tion of causality. Empirical results refuted the
presence of a Phillips Curve in Nigeria's data
from 1986 to 2015.

Employing the Ordinary Least Square technique
(OLS), the author [20] tested for the validation of
the presence of the Phillips Curve in Nigeria us-
ing annual data for the 1986-2014 period. The
study showed a significant negative relationship
between inflation and unemployment, implying
that the Phillips Curve holds in Nigeria.

The author [3] examined the inflation and unem-
ployment trade-off (Phillips Curve) and its stabil-
ity from 1980 to 2016 in Nigeria. The following
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techniques were used for the study: The Auto-
regressive Distributed Lag (ARDL) bounds test-
ing approach, Canonical Cointegrating Regres-
sion (CCR), Dynamic Ordinary Least Squares
(DOLS), Fully Modified Ordinary Least Squares
(FMOLS) and the Static Ordinary Least Squares
(OLS). The study's findings showed a long-run
relationship between inflation and unemploy-
ment and that the Phillips Curve hypothesis is
fully validated.

Authors [31] explored Nigeria's trade-off amid
inflation and unemployment using data from
1980 to 2018 by employing the OLS and ARDL
approaches. The OLS and ARDL bounds testing
results reported no trade-off between inflation
and unemployment. However, the ARDL short-
run and long-run effects validated the existence
of a negative bond between inflation and unem-
ployment, but such a bond was insignificant.

The works of [21] looked at the relationship be-
tween inflation and unemployment in Nigeria
using data from 1981 to 2017 and the Fully Mod-
ified Least Square Regression (FMOLS) for ana-
lysing data. Empirical findings of the study
showed that the Phillips Curve is applicable in
the Nigerian case since a 1 % reduction in unem-
ployment will be achieved if the economy sacri-
fices a 49 % increase in inflation and vice versa.

The author [2] examined the Phillips Curve hy-
pothesis (inflation and unemployment trade-off)
and its stability in Nigeria from 1980 to 2016 us-
ing the Autoregressive Distributed Lag (ARDL)
bounds testing approach. Other estimation tech-
niques, including the Fully Modified Ordinary
Least Squares (FMOLS), Dynamic Ordinary Least
Squares (DOLS), Static Ordinary Least Squares
(OLS), and Canonical Cointegrating Regression
(CCR), was employed to ascertain the consisten-
cy and robustness of the results that were gener-
ated using the ARDL bounds testing method. The
results of the co-integration test revealed the ex-
istence of a long-run relationship between infla-
tion and unemployment. The results of the ARDL
bounds testing, FMOLS, DOLS, static OLS and CCR
estimations indicate a trade-off relationship be-
tween the variables, and higher unemployment
leads to lower inflation in the long run. The plots
of the cumulative sum of squares of recursive re-
siduals (CUSUMQ) conform to the stability of the
long-run parameters. The causality test results
using the standard Granger causality test and the
Toda and Yamamoto approach demonstrate uni-
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directional causality from inflation to unem-
ployment.

Authors [18] examined Nigeria's validity of the
Phillips Curve hypothesis. The study was based
on quarterly data, using the following: General-
ised Method of Moments (GMM), Canonical Coin-
tegrating Regression (CCR), and the KPSS
(Kwiatkowski-Phillips-Schmidt-Shin) test as
techniques for data analysis. The findings of the
result confirm the existence of a long-run rela-
tionship between inflation and unemployment,
thus validating the Phillips Curve hypothesis in
Nigeria.

The inflation and unemployment nexus in Indo-
nesia were studied by [32] in 2020. This research
sought to re-evaluate whether or not the Phillips
hypothesis, as it was first formulated, was held in
Indonesia between 1988 and 2017. Data were
evaluated using an error correction model (ECM)
to determine the short-term and long-term link
between inflation and unemployment. According
to the results, Indonesia has no trade-off between
unemployment and inflation in the short run.
Unemployment positively influences inflation,
but the effect is not statistically significant. But
unemployment has a negative and considerable
impact on inflation over the long term, so there is
a trade-off between the two: if unemployment
rises, it will have the effect of lowering the rate of
inflation, and if it declines, it will have the effect
of raising the rate of inflation.

Authors [40] estimated Iran’s time-varying Non-
Accelerating Inflation Rate of Unemployment
(NAIRU) over the period 1986-2018 for constant
NAIRU (HP filter) and time-varying NAIRU (using
Kalman filter). "Results show that the NAIRU has
been raised during the period. According to the
econometric results, there is a structural unem-
ployment gap in the long run, and the actual un-
employment rate is approaching full employ-
ment". It shows that the high unemployment rate
is linked to structural elements and cannot be
reduced by applying monetary policies in the
long run. Nevertheless, what these policies do in
the short term is reduce the unemployment rate
temporarily and, in the long run, increase infla-
tion.

Authors [16] studied  the Inflation-
Unemployment Link and tested the Philips Curve
Hypotheses using secondary data from the Cen-
tral Bank of Nigeria and the World Bank. The
study made use of Vector Autoregressive and Er-
ror Correction techniques. According to the find-
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ings, inflation and unemployment in Nigeria
were found to have no discernible link.

Authors  [42] explored the inflation-
unemployment dilemma for G7 countries. With
the use of Granger, Granger-Wald and Johansen
tests, the findings maintained the Phillips model
in the short run, demonstrating an inverse link
between the inflation rate and the unemploy-
ment rate in the G7 countries. Still, in the long
run, the results indicated that a cointegrating re-
lationship between inflation and unemployment
could coexist, which permits the study to agree
with the monetarist theories.

The literature examined for this study's purpose
was explicitly based on the Nigerian economy.
During the review, some studies revealed that
the Phillips Curve hypothesis/theory holds in Ni-
geria [2, 8, 17, 18, 20, 21, 28, 3, 44, 13]. On the
other hand, some studies' findings contradict the
authors' studies listed above [24, 29, 45]. The
present study will contribute to the existing
works of literature in this domain by taking a
deeper dive to test the Validity of the Inflation-
Unemployment Nexus within the West African
Monetary Zone. Most empirical studies were
country-specific, regional and cross-sectional
studies, but none focused on the West African
Monetary Zone (WAMZ) as a whole. This study
seeks to fill this gap by exploring the WAMZ's
short-run and long-run inflation-unemployment
nexus.

METHODOLOGY

The Model. Going by the Phillips Curve, our model
is specified by [42] to capture the relationship
between the inflation rate and unemployment
rate within the WAMZ. The model is specified as
follows:

INFR;; = f(UNMR; ;) (1)

Equation (1) states that the rate of inflation
(INFR) in country i at time t is a function of the
rate of unemployment (UNMR) in country i at
time t. In equation (1), INFR is the rate of infla-
tion (measured in percentages), UNMR is the un-
employment rate (measured in percentages), i is
the country (i = 1, 2, .., 6) comprising the six
countries of Gambia, Ghana, Guinea, Liberia, Ni-

Section “Economics”

geria, and Sierra Leone within the West African
Monetary Zone (WAMZ), and t is the time.

In a form conformable to estimation, equation (1)
is transformed as follows:

INFRi’t =EO+€1UNMRi,t+vt (2)

In which the variables are as earlier defined, is
the constant, which is expected to be non-zero
(éo # 0), is the slope coefficient of UNMR, which
is expected to be negative (¢; < 0) to align with
the Phillips Curve postulation of an inverse rela-
tionship between the rate of inflation and the

rate of unemployment (9/NFR/ sunmp < 0)

and is the error term which is assumed to be
normally distributed.

Nature and Sources of Data. The data utilised in
this study is a panel data set obtained from six
cross-sections (Gambia, Ghana, Guinea, Liberia,
Nigeria, Sierra Leone) spanning from 2000
through 2021. The dependent variable is the rate
of inflation (INFR), while the independent varia-
ble is the rate of unemployment (UNMR). These
two variables were obtained from the [47] data-
base. The variables are both measured in per-
centages, with the unemployment rate being the
consumer price index, and the unemployment
rate is calculated based on the International La-
bour Organization (ILO) estimates.

Technique of Analysis. The technique of analysis so
employed in the study is sequential in order.
First, we ascertain the variables' unit root prop-
erties using the individual unit root test devel-
oped by [27] and the typical unit root test devel-
oped by [33]. Further, our analysis proceeds to
ascertain the causal relationship between the
rate of inflation and unemployment using the
Pairwise Dumitrescu Hurlin Panel Causality Test.
The test for co-integration is conducted using the
Johansen Fisher Panel Cointegration Test. At the
same time, we estimate both the short-run and
long-run effects of unemployment on inflation.
We utilise the panel autoregressive distributed
lag (PARDL) and error correction Models. This
approach aids in the estimation of both the short-
run and long-run estimates of the model at the
same time and with ease.

Causality Test. The causality test is conducted us-
ing the Pairwise Dumitrescu Hurlin Panel Causal-
ity Test. The test captures the direction of the
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causal relationship between the two variables of
interest: inflation and unemployment. The test
offers a comprehensive test designed to spot

{INFRi,t = Q1; + Xk=1 BikINFR o + X1 Vi UNMR; ¢ + £1¢
UNMR;, = @y + Xj_y BijINFRy_; + X_1 Vi jUNMR; ¢ + &3,

The lag order, k and j, are assumed to be identical
(k=j) for all individuals, and the panel must be
balanced [34]. The null hypothesis is defined as:

{HO:Yi,l =Yiz=""=Yixk =0
Ho:Vin =Viz =vij=0

Vi= 1, 2, ,N
Vi= 1, 2, vy

causality in panel data [34]. The test equation is
specified as follows:

(4)

Which in reality posits the absence of causality. The alternative hypothesis is given as follows:

{ Hy:vip #Viz - #FYix 0
Yir#0or..ory;, #0

And

{Ha: Yii FViz - Vi; +0
Yii #0or..ory;; #0

Vl= 1, 2, ...,N1
V=N, +1,..,N

Vi= 1, 2,...,N
V=N, +1,..,N

where N; € [0, N — 1] is not known. If N; = 0, causality exists for all individuals in the panel.

Thus, INFR homogeneously causes UNMR (or
UNMR homogenously causes INFR). It should be
noted that N; < N. Otherwise there is no causality
for all individuals, and H, reduces to H,. Conse-
quently, INFR does not homogeneously cause
UNMR (or UNMR does not homogeneously cause
INFR). Thus, we can have a case of unidirectional
causality, bidirectional causality, or no causality
at all within the panel. In general, the test gener-

AINFR;; = a; + BiINFR;r—1 + X¥_ ¥4
AUNMR;; = a; + B{UNMR; 1 + Y- yijAUNMR; ,_; + 8;t + &3¢

Equation (3) captures the model for the unit root
test, with the upper segment capturing the test
equation for the inflation rate and the lower
segment capturing the test equation for the un-
employment rate. Where A is the first difference
operator, &;; and &,; are the disturbance term
(which is assumed to be white-noise), i = 1, 2, 3,
..., N indexes country, t = 1, 2, 3, ..., T indexes
time, and k is the number of lags which is often
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AINFRi,t_j + 5it + &1t

ates W-Statistic and Zbar-Statistic, of which the
significance of these statistics at the 5% level sig-
nifies the presence of causality in the panel.

Panel Unit Root Test. The panel unit root test for
both the individual and common unit root is con-
ducted to detect the time series properties of the
WAMZ's inflation rate and unemployment rate.
The test equation is specified as follows:

(5)

detected using the Akaike Information Criterion
(AIC), Schwarz-Bayesian Criterion (SBIC) or
Hannan and Quinn Information criteria (HQIC).
The null hypothesis (Ho) and alternative hypoth-
esis (Ha) for the stationarity of the panel data set
from Equation (3) are given as:

{HO:BL' =1
Ha:ﬁi <1
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The decision rule is that for the null hypothesis to
be rejected, the W-Statistic (for individual unit
root test) and the t* Statistic (for the common
unit root test) must be signed at the 5% level as
reported by the p-values.

Test for Co-integration. Since our interest also
centres on determining a long-run relationship
between the rate of inflation and unemployment,
the test for co-integration is of paramount inter-
est. This is done using the Johansen Fisher Panel
Co-integration test, which utilises the Trace and
Max-Eigen Statistic. For co-integration to exist,
the test result must report at least one co-

integrating equation in the Trace Statistic and
Max-Eigen Statistic at the 5% level.

Panel Autoregressive Distributed Lag Vector Error
Correction Mechanism. Using the Panel Auto-
regressive Distributed Lag (PARDL) approach
aids in estimating both the short-run dynamics
and the long-run estimates. Also, it provides a
medium through the error correction term
where we can detect the speed of adjustment of
the short-run distortions for equilibrium to be
achieved in the long run. The model to be esti-
mated in this regard is specified as follows:

AINFRl',t = Hi,j + Zz=0 ﬁiAINFRi,t—k + Z;nzo O}AUNMRLLL_] + ﬂECMt_l + Ei,t (6)

Equation (6) is the specified ARDL error correc-
tion model, and the variables are as earlier de-
fined. The component ECM captures the Error
Correction Mechanism, and A is the error correc-
tion term which captures the speed of adjust-
ment of the model to long-run equilibrium. For
such correction to occur, 4 must be negative
(4 < 0) and statistically significant at the 5% lev-
el.

RESULTS AND DISCUSSION

Descriptive Measures. The exploration of the de-
scriptive properties of the is portrayed in Table 1,
where reflections are made on the inflation and
unemployment rates.

Table 1 - Descriptive Properties of Unemployment
and Inflation Rate

standard deviation of 6.92%. The distribution
exhibits positive skewness given the skewness
coefficient of +2.01, implying that the distribu-
tion has an elongated tail to the right. The distri-
bution is leptokurtic, given the coefficient of kur-
tosis of 8.376, which is greater than 3. The maxi-
mum inflation rate within the WAMZ was
41.51%, while the minimum rate was 0.845%.
The distribution is not normally distributed since
the Jarque-Bera statistic of 212.1647 is statisti-
cally significant at the 1% level. In the same vein,
unemployment within the region averaged
5.56% with a standard deviation of 2.49%. The
minimum and maximum values of the variables
were 2.08% and 11.21%, respectively. The dis-
tribution is positively skewed given that the coef-
ficient of skewness is +0.5967 and is also platy-
kurtic as the coefficient of kurtosis (2.1983) is
less than 3. Also, the distribution is not normally
distributed given the significance of the Jarque-
Bera statistic at the 5% significance level.

Correlation Analysis. The correlation result pre-
sented in Table 2 captures the nature of the co-
variability between the rate of inflation and the
rate of unemployment within the WAMZ.

Table 2 - Correlation Result

Inflation Rate | Unemployment Rate
(%) (%)

Mean 11.6692 5.5628
Median 10.3303 47730
Maximum 41.5095 11.2120
Minimum 0.8450 2.0800
Standard 69178 2.4878
Deviation
Skewness 2.0100 0.5967
Kurtosis 8.3760 2.1983
Jarque-Bera 212.1647 9.7328
Probability 0.0000 0.0077
Observations 113 113

It is clear from Table 1 that the rate of inflation
within the WAMZ averaged 11.67% with a
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No Country Correlation Coefficient
1 The Gambia | -0.0068
2 Ghana 0.7968
3 Guinea -0.3043
4 Liberia 0.4619
5 Nigeria 0.2084
6 Sierra Leone | 0.3287
Overall | WAMZ -0.0361
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The correlation result obtained in Table 2 por-
trays that the correlation between unemploy-
ment and inflation is negative in Gambia and
Guinea, implying that as unemployment increas-
es in these countries, the inflation rate declines.
Meanwhile, such correlation is weak, as captured
by their respective correlation coefficient of -
0.0068 and -0.3043. The correlation coefficients
were negative for Ghana, Liberia, Nigeria, and
Sierra Leone. However, only Ghana exhibited a
strong positive correlation between inflation and
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unemployment, given the correlation coefficient
of +0.7968. This implies that for these countries,
the rate of inflation and unemployment were
moving in the same direction. Overall, the corre-
lation between inflation and unemployment
within the WAMZ is weak and damaging, as the
correlation coefficient is reported to be -0.0361.
This means that within the WAMZ, inflation and
unemployment move in the opposite direction.
Figure 3 captures the scatter plots for the six
countries within the WAMZ.
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Figure 3 —Scatter Diagram for the Unemployment-Inflation Relationship within the WAMZ
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Granger Causality Test. The Granger Causality
test unveils the causal relationship concerning
the rate of inflation and unemployment within
the WAMZ. Table 3 reflects on the empirical re-
sult obtained.

Table 3 - Pairwise Dumitrescu Hurlin Panel Causality
Tests Result

Null Hypothesis: S\iva-t StZ;c?srt-ic Probability|Decision
UNMR does not|5.5903|2.4887 |0.0128** |Reject
Homogeneously

cause INFR

INFR does not|1.0950{-1.0636|0.2875 Accept
Homogeneously

cause UNMR

[33] t* statistic. On the other hand, the inflation
rate at both the individual and standard unit root
tests is stationary at first.

Co-integration Test. Because the variables are sta-
tionary at the level and first difference, it is perti-
nent to ascertain whether the variables exhibit
any form of long-run relationship (co-
integration). The Johansen Fisher panel co-
integration test is conducted in that regard, and
the result is presented in Table 5.

Table 5 - Johansen Fisher Panel Co-integration Test
Result

Notes: ** denotes significance at the 5% level

With the W-statistic of 5.5903 and Zbar-Statistic
of 2.4887, which are significant at the 5% level
given the p-value of 0.0128, the null hypothesis
that unemployment does not homogenously
causes inflation is rejected. Consequently, unem-
ployment causes inflation and inflation do not
cause unemployment, as reflected in the ac-
ceptance of the second null hypothesis. The im-
plication is that a unidirectional causality flows
from unemployment to inflation within the
WAMZ.

Unit Root Test. To detect the time series proper-
ties of the data, Table 4 captures the variables'
individual and standard unit root test results.

Table 4 - Panel Unit Root Test Result

Fisher Fis}.lel.‘
o Statistic
Hypothesized Statistic . (from .
No. of CE(s) (from |Probability Max- Probability

Trace Eigen

test) test)
None 47.53 10.0000*** |42.33  |0.0000***
Atmost 1 22.62 |0.0311** |22.62 |0.0311**

Individual Unit Root|Common Unit Root
Test (Im, Pesaran and|Test (Levin, Lin &
Shin) W-stat Chu) t* Statistic
Variables|1(0) I(1) 1(0) I(1)
UNMR |-2.3528 14166 |[-4.7053
(0.0093)** (0.9217)|(0.0000)***
INFR -0.5312 -6.8156 0.3213 |-6.8358
(0.2976) |(0.0000)***|(0.6260)|(0.0000)***

Notes: ** and *** denote significance at 5% and 1%,
respectively

As can be observed in Table 5, both the Fisher
Statistic (from Trace tests) and the Fisher Statis-
tic (from Max-Eigen test) are statistically signifi-
cant. The result, therefore, reports the existence
of two co-integrating equations (CEs); hence, co-
integration exists, and a long-run relationship
exists between inflation and unemployment
within the WAMZ.

Panel Autoregressive Distributed Lag Model
Result. For the existence of co-integration, it is,
therefore, imperative to estimate both the short-
run and long-run estimates of the model. Table 6
captures the result, calculated using the panel
autoregressive distributed lag (PARDL) approach
following one lag.

Table 6 — Short-Run and Long-Run Results

Notes: ** and *** denotes significance at the 5% and
1% respectively

Table 4 reflects that while the unemployment
rate is stationary at the level of the individual
unit root test reported by [24] W-Statistic, the
variable only becomes fixed at the first difference
under the standard unit root test reported by
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Std. t-

Variable |Coefficient|Error |Statistic | Probability
Long Run Equation

UNMR [3.6482 [0.6456 |5.6508 |0.0000***
Short Run Equation

ECM(-1) |-0.5997 [0.1733 |-3.4602 |0.0008***
D(UNMR)|-3.3975 [1.0964 |-3.0987 |0.0026**
C -3.7569  [2.0874 |-1.7998 |0.0751*

Notes: *, ** and *** denotes significance at 10%, 5%
and 1% respectively
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In the short run, it is observed that unemploy-
ment has a negative and significant effect on in-
flation, which validates the Phillips Curve argu-
ment of an inverse relationship between inflation
and unemployment. It is clear from the short-run
coefficient that a 1% change in unemployment
will cause inflation to change in the opposite di-
rection by 3.3975% on average. This validity of
the Phillips Curve aligns with the findings of [38,
22,14, 48, 36, 23, 37, 30, 15, 6, 20, 18, 42, 7]. The
error correction term indicates that 59.97% of
the short-run errors in inflation are corrected
yearly to attain long-run equilibrium. It, there-
fore, requires about one year and seven months
for equilibrium to be fully established in the long
run.

In the long run, the Phillips Curve argument does
not hold since our result reveals that unemploy-
ment positively and significantly affects the infla-
tion rate. This aligns with the criticisms of the
original Phillips Curve, where it has been assert-
ed that the trade-off between inflation and un-
employment is only valid in the short run. There
is no trade-off between inflation and unemploy-
ment in the long run, and the Phillips Curve is
perfectly inelastic at the natural unemployment
rate. It, therefore, follows that any policy put
forth to reduce unemployment will instead in-
crease the price level. Upon our result, a 1% in-
crease in unemployment will cause inflation to
rise by 3.6482% within the WAMZ. This no
trade-off between inflation and unemployment
aligns with the findings [11, 39, 12, 29, 35, 32, 46,
4].

Cross-Section Short-Run Coefficients. Going by the
country level, Table 7 captures the validity of the
Phillips Curve in the different countries within
the WAMZ in the short run.

Table 7 - Short-Run Country-Specific Estimates

Curve's validity, is valid for some countries
(Gambia, Ghana, Guinea, Liberia, and Sierra Leo-
ne) while not for Nigeria. This can be due to the
rising trend of inflation and unemployment in
Nigeria, as seen earlier in Figure 1.

Long-Run Cross-Section Coefficients. We also ex-
plore the long-run estimates to capture the Phil-
lips Curve's validity in the WAMZ countries. Ta-
ble 8 captures the result so obtained.

Table 8 - Long-Run Country-Specific Estimates

No |Country Coefficient R2

1 The Gambia -0.4673 0.0053
(0.7949)

2 Ghana 3.9059 0.4818
(0.0000)***

3 Guinea 5.2396 0.0545
(0.2984)

4 Liberia 8.0827 0.2366
(0.0045)**

5 Nigeria 0.2289 0.0293
(0.6706)

6 Sierra Leone 6.45738 0.1378
(0.1473)

No |Country Coefficient Probability
1 |The Gambia -2.8048 0.5009
2 |Ghana -4.2528 0.4515
3 | Guinea -2.7953 0.9457
4 |Liberia -3.9539 0.8200
5 [Nigeria 0.8514 0.7946
6  |Sierra Leone -7.4294 0.7140

In the short run, it is noted that none of the coun-
tries within the WAMZ exhibited a significant ef-
fect of unemployment on inflation. Meanwhile,
the coefficient sign, which captures the Phillips

Section “Economics”

Notes: ** and *** denotes significance at 5% and 1%
respectively

In the long run, our result revealed that the Phil-
lips Curve is still valid in the Gambia though such
is not significant. This is portrayed by the weak
explanatory power of the model given the R? of
0.0053, which implies that the unemployment
rate account for only 0.53% of the total variation
in the rate of inflation in the Gambia. For Ghana
and Liberia, the Phillips Curve is no longer valid
in the long run as the rate of unemployment put
forth a positive and significant effect on the rate
of inflation in the two countries. Consequently, a
1% increase in unemployment leads to a
3.9059% and 8.0827% increase in the rate of in-
flation in Ghana and Liberia, respectively. For
Guinea, Nigeria and Sierra Leone, the Phillips
Curve is not valid in the long run as the rate of
unemployment put forth a positive but insignifi-
cant long-run effect on the inflation rate.

CONCLUSIONS

The notion of the Phillips Curve has been centred
on the inverse relationship between inflation and
unemployment. Criticisms of this argument in-
troduced the concept of the natural unemploy-
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ment rate to argue that there is no trade-off be-
tween inflation and unemployment in the long
run and that the Phillips Curve is vertical at the
natural unemployment rate. This framework ex-
plored the validity of the Phillips Curve within
the West African Monetary Zone (WAMZ) com-
prising Gambia, Ghana, Guinea, Liberia, Nigeria,
and Sierra Leone. The study utilised the panel
ARDL approach, where we examined both the
short-run and long-run effects of unemployment
on inflation. The Johansen-Fisher panel co-
integration result revealed a long-run relation-
ship between inflation and unemployment. The
ARDL result reported that the Phillips Curve is
only valid in the short run within the WAMZ,
which showed a negative and significant effect of
unemployment on inflation in the short run. But
unemployment and inflation have a positive and
significant impact in the long run, pointing out
that the Phillips Curve is not valid within the
WAMZ.

Considering a country-specific analysis, all the
countries except Nigeria reported a negative ef-
fect of unemployment in the rate of inflation in
the short run, which validates the Phillips Curve
postulation. Meanwhile, such a damaging effect
was reported to be insignificant. In the long run,
only Gambia said a negative impact of unem-
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Abstract. Architecture design studios are becoming significant resources for
students to gain applied and theoretical knowledge that can be transformed
with creativity into design solutions. The study is a post-occupancy
evaluation of the Architectural design studio of Abubakar Tafawa Balewa
University Bauchi to identify the descriptive levels of the study's variables
using mean and ranking. A total number of 377 questionnaires were
administered. The data collected were analyzed, and the findings revealed
that facilities were provided, with visual comfort more adequate than all other
components, and respondents derived most satisfied with it. A significant
recommendation for further studies is to determine the inferential value to
establish a statistical effect among variables.
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INTRODUCTION

Architecture design studios are becoming signifi-
cant resources for students to gain applied and
theoretical knowledge that could be transformed
with creativity into design solutions [17]. Like-
wise, they also serve as a resource for developing
and upgrading the level of practical knowledge,
primarily computer-based drafting among pro-
grams like architecture, architectural engineer-
ing, and planning. Institutions worldwide have
become progressively more conscious of as-
sessing their educational facilities for architec-
tural design.

Recently, several studies have focused on explor-
ing the role of the architectural design studio to
prove its value as a significant resource to aca-
demic institutions. And as a result, several
schools of architecture or the built environment
are endeavouring now on means to education
and different lifestyles needs of their stu-
dents [5]. Previous studies on the performance
appraisal of educational facilities have indicated
that the comfort of architectural design space is a

Section “Education”

Keywords: post occupancy evaluation; architecture design studio facilities,
ATBU Bauchi; Nigeria.

significant aspect to be considered and main-
tained for the success of the architectural educa-
tion process [5]. As such, an academic institution
aims to provide design studio spaces that are
comfortable and conducive to collaborative
learning. The core of the architecture curriculum
has always been based on the design studio
model, which focuses on education by doing, and
all processes and procedures of problem-solving
are transmitted through lecture and critique ses-
sions [11].

Architectural graphics and design courses are
introductory courses in architectural educa-
tion [5]. The design studio in architectural educa-
tion is one of the renowned and most commonly
used spaces for developing, evaluating and exhib-
iting a collection of art and design works [5]. Its
environment serves as a learning centre and a
multifactor social setting. Students enrolled in
design courses usually work in these spaces dur-
ing their free time and schedule class hours [4].
Author [15] described the studio as "a physical
space as a site for teaching and learning experi-
ences, and to interactive culture between the
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student and staff developed within this physical

space ". It is also a combination of home and
workplace [3].

The architecture studio facility can be seen as a
system carrying a lot of oxygenated and deoxy-
genated blood for the student architect. This
means that it gives life to the work of the student
architect. Therefore it should be equipped with
state-of-the-art facilities that make it very invit-
ing and accommodating at all times [6]. The Ar-
chitecture student then becomes easily attached
both emotionally and physically to the studio and
so connects with abstract ideas, transferring such
ideas into designs, models, projects, auto-cad,
e.t.c with the help of digital tools and physics,
putting such ideas into a capital construction that
would have been inconceivable twenty years
ago [12].

An ideal architecture studio is a hot desk situa-
tion where anyone can sit anywhere and move
desks as they please. In other words, it must be
flexible and well-structured, where students are
given options with some order [2]. All studios
have drawing boards, storage, and high-speed
wireless broadband for students to access with
their laptops [6]. Little research on performance
appraisal of education facilities indicates the
provisions of facilities and their adequacy as an
architecture education process [10]. While the
studio environment has been painted as an ideal
education setting [1, 12], few studies touch on
the physical environment of the studio and the
associated social dynamics that result from the
point of view of architecture students [1].

Post occupancy evaluation. Post Occupancy Eval-
uation studies can be seen as a process of deter-
mining and tackling problems that were not de-
tected at the design stage, ignored during con-
struction but observed when the facility is in oc-
cupation [8]. Thus it is a process that is con-
cerned with increasing environmental perfor-
mance. According to [7], post-occupancy evalua-
tion is an efficient and practical means of building
evaluation where the construction is completed,
and the occupancy process is in progress. The
approach, therefore, hubs on the building occu-
pants and their needs in light of the design deci-
sions made in the past and viewing the resulting
performance of such a building or facility [13].
Post occupancy evaluation approach has been
considered a helpful tool with which designers
scrutinize the built environment and learn from
their own experience. The post-occupancy evalu-
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ation approach combines research and design,
providing a knowledge base for plans [2].

The purpose of the study is to evaluate the archi-
tectural design studio facilities provided, facilities
adequacy, and students’ satisfaction to identify
the descriptive levels of the study’s variables.

METHODOLOGY

The study employed a descriptive survey using a
well-structured questionnaire on a five-point rat-
ing scale, administered to 377 users of the archi-
tectural design studio of ATBU Bauchi randomly
selected. The data collected were analyzed using
descriptive statistics (mean and ranking).

RESULTS AND DISCUSSION

Demographic Characteristics show in Figure 1-2.

Female;
13%

Figure 1 - Respondents’ Gender Distribution

25-30
Years;
32,6%

18-24
Years;
67,4%

Figure 2 - Respondents’ Age Distribution

The gender distribution of the respondents
shows that 87 % are male while 13 % of the re-
spondents are female. Thus, most of the students
are male.
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The age range of the respondents indicates that
more than half (67.4 %) are within 18-24 years,
and the remaining 32.6 % fall within the margin
of 25-30 years.

Major Types of Facilities Provided at the Architec-
ture Design Studio of ATBU, Bauchi. Table 1 shows
the different types of facilities, numbering eight.
The visible light with a mean score of 4.45 was
ranked first, while fire safety ranked sixth had a
mean score of 3.25.

Table 1 - Descriptive statistics for major types of
facilities provided

both have mean scores above the minimum ade-
quacy index of 1.50 as compared to the work of
[10]. This infers that the facilities provided in the
architecture design studio are adequate, agreeing
with the study of [10], where the identified facili-
ties recorded a mean score of 2.79, 2.64, 2.29,
2.58,2.23,2.05, 2.38 and 2.12, respectively.

Table 2 - Adequacy of the types of facilities provided

No Facilities Mean| Standard |Remarks
Provided Deviation

1 |Visual Comfort 4.21 .881 1

2 | Thermal comfort | 3.54 1.139 2

6 |Interior finishes 3.53 1.061 3

3 | Acoustic comfort | 3.36 1.218 4

4 | Fire safety 3.27 1.184 5

5 |Cubicle layout 3.17 .985 6

7 |Brainstorming 3.12 1.248 7
space

8 |Building support| 2.96 1.319 8
services

Facilities provided |Mean| Standard |Remarks
Deviation

Visual light 4.45 .705 1
Thermal comfort 3.86 1.105 2
Acoustic comfort 3.67 1.218 3
Interior finishes 3.48 1.061 4
Brainstorming 3.27 1.248 5
space

Fire safety 3.25 1.184 6
Cubicle layout 3.18 .985 7
Building support| 3.15 1.319 8
services

The observation made under visual (lighting)
comfort in this study agrees with the study of [9],
which indicated that the provision of a suitable
lighting level could positively impact the health
and performance of occupants. Authors [14, 16]
show that a well-designed ventilation system in
space provides quality indoor air, which im-
proves the performance and productivity of the
occupants, which hitherto agrees with the obser-
vations made about thermal (heat) comfort.
Acoustic comfort was observed to be poor as
sound or noise quickly travels in and out of the
studio.

Level of Adequacy of Facilities Provided in the
Study Area. Table 2 shows the indicators involved
in measuring the adequacy of facilities provided
in the studio. The mean values are obtained along
with standard deviation and remarks. The find-
ings revealed that visual (light) comfort ranked
highest, with a mean score of 4.21. Thermal
(heat) comfort was adequately provided as its
mean score was 3.54 and ranked second. Acous-
tic (sound) comfort, fire safety, interior finishes,
and cubicle layout mean scores of 3.36, 3.27,
3.53, and 3.17, respectively. Also, brainstorming
space (3.12) and building support services (2.96)
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Level of Students’ Satisfaction with Facilities Pro-
vided. Table 3 shows the satisfaction index; thus,
visual comfort with a satisfaction index of 4.21
ranked highest at 3.71, while building support
services ranked eighth, having a mean value of
2.96.

Table 3 - Descriptive statistics for students’
satisfaction

No | Facilities Mean | Standard Remarks
Provided Deviation

1 |Visual Comfort 4.19 |.830 1

2 | Thermal comfort |3.71 |.962 2

3 | Acoustic comfort |3.67 |1.018 3

6 |Interior finishes |3.43 [1.103 4

5 |Cubicle layout 3.25 |1.159 5

4 |Fire safety 3.22 |1.233 6

7 |Brainstorming 3.02 |1.208 7
space

8 |Building support|2.90 |1.304 8
services

CONCLUSIONS

Design studios consist of spaces where students
frequently use and appreciate spending time.
Each student should be able to exercise some
level of control over their own “learning” experi-
ence at the studio beyond being merely physical
spaces where education is provided. This control
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entails being able to modify physical comfort expressed more satisfaction with visible (light)
components according to personal inclinations. condolence than other components, and building

The study identified the types of facilities provid-

ed

The facility provided with the highest adequacy

support services had the lowest satisfaction level.
Future research should look into establishing a

in the area, equating them to global standards. N )
q & & statistical effect among the study variables.

index of 4.21 is visual (light) comfort. Students
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Abstract. This research method aims to examine: (1) the performance of
supervisors in the supervisory working group (Pokjawas) of Mataram City
Madrasah in 2022 in terms of planning aspects. This study uses a qualitative
approach that is descriptive-analytic - collecting data using the method of
observation, documentation and interviews. Data analysis uses the Analysis
Interactive theory of Miles and Huberman, which divides data analysis
activities into four parts: data collection, data reduction, data presentation, and
conclusion. The results of the study indicate that the preparation of the
supervisory program carried out by the madrasa supervisor has not

hamidi@unram.ac.id
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INTRODUCTION

The problem faced by the world of education in
Indonesia is the low quality of education [1]. The
low quality of education can be perceived from
many sides which causes the low quality: 1) the
quality of supervisors; 2) the quality of the prin-
cipal; 3) teacher quality; 4) the quality of the
teaching and learning process; 5) Quality of facili-
ties and infrastructure; 6) Quality of raw-input;
7) Social, cultural, and economic quality.

From the supervisor's point of view, it dramati-
cally affects the quality of education because
school/madrasah supervisors are one of the
components that play a role in improving the
quality of education so that the evaluation of ed-
ucation is not carried out properly by supervi-
sors in carrying out their duties. The research
result of [2] concluded that the performance of
school supervisors in implementing educational
supervision in terms of planning, implementation
and results was low. This general conclusion is
reduced from the following specific findings:
first, Madrasah Education cluster supervisors
have not made an educational supervision plan-

Section “Education”

accommodated the findings of the weaknesses that exist in each supervisor.

Keywords: evaluation; performance; state Madrasah supervisor.

ning program as regulated in the supervisor's
workshop manual. Second, the provisions have
not fulfilled the frequency of class visits. Third,
obstacles in implementing educational supervi-
sion are caused by the average age of supervisors
(more than 50 years), low commitment, work
motivation and low competence. It is also caused
by external factors, namely recruitment that is
not by the rules, the large number of tasks and
the lack of guidance for supervisors. Some in-
struments to support supervisory performance
are available, but the supervisory activities have
not run optimally [3]. As a result of weak aca-
demic and managerial supervision, the quality of
education can decrease, such as; low test results,
and the quality of education management is less
achievement-oriented [4].

The success of improving the quality of education
in Islamic religious education institutions (mad-
rasas), which are continuously implemented, has
a close relationship with the performance of
madrasa supervisors [5]. Supervisors have a stra-
tegic position in improving the quality of mad-
rasas. This can be seen in the role that must be
carried out through teacher competency devel-
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opment towards improving the quality of educa-
tion, in this case, the quality of madrasas. Re-
cruitment of supervisors properly, correctly, and
by existing standards and requirements, contin-
uous coaching and development of supervisor
competencies through supervisory training activ-
ities. Becoming a professional supervisor re-
quires a high commitment from the supervisor
himself. Equally important is awarding especially
adequate welfare and streamlining the supervi-
sory organisation for the development of its
members.

School supervisors have a significant and strate-
gic role in the quality education process and
school outcomes [6]. In this context, the supervi-
sor's role includes monitoring, supervision, eval-
uation, reporting, and follow-up, which must be
carried out regularly and continuously [7]. The
main task of school supervisors is to carry out
academic and managerial supervisory duties in
academic units. It includes the preparation of su-
pervision programs, implementation of coaching,
monitoring of the performance of the eight na-
tional education standards, assessment, mentor-
ing, and professional teacher training, evaluation
of the results of the implementation of supervi-
sion programs and the implementation of super-
visory duties in the regions particular.

Evidence of the low quality of graduates is that
students graduate only because of the mercy of
their teachers, graduating with grades that do
not meet the standard target. The passing grades
made by the school are not the pure grades
achieved by the students but "the grades fall
from the sky". Supervision, as one of the man-
agement functions in addition to planning and
organising, can be interpreted as monitoring ac-
tivities to ensure that all organisational activities
are carried out as planned. At the same time, it is
also an activity to correct and correct if any devi-
ations are found that will interfere with the
achievement of goals [8].

School supervisors, as one element of the educa-
tion staff, have an essential and strategic role in
the overall effort to improve the quality of educa-
tion, especially in improving the quality and per-
formance of schools, including guiding the man-
agement of a school or madrasah [7]. Supervisors
of State Madrasah Tsanawiyah in Mataram City
must understand their duties in fostering and
developing professional teachers, especially
those related to creativity and motivation. Pro-
fessional teacher development is a program for
Supervision of State Madrasah Tsanawiyah in
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Mataram City that must be prioritised. Another
thing that must be considered is the development
of science and knowledge. The development of
science and knowledge can be related to the sub-
stance of scientific disciplines. It can also be re-
lated to approaches, methods, and supervision
techniques.

The steps are always based on a thought process
that is carried out consciously and planned so
that the activities to be carried out can contribute
results to the original expectations. However, it is
also realised that implementing these activities
are not a few problems, obstacles and challenges
faced and need attention to analytical thinking
and ways to solve them. In a modern society as it
is today, especially in the era of globalisation, all
apparatus are required to face increasingly com-
petitive competition, both at home and abroad.
One way to anticipate the increasingly competi-
tive match is through a comprehensive im-
provement in the quality of human resources.
According to [9], "One aspect of life that comes to
the surface today with a stronger echo than the
past is the improvement of the quality of human
life. Quality of life boils down to the recognition
of human dignity".

The performance of school supervisors is seen
from the role of school supervisors in carrying
out their duties optimally. But several studies
have revealed that supervision activities in sev-
eral districts have not run optimally because the
actions of preparing the supervision program
plan, implementation of supervision and reports
on the supervision results have not been well
structured and implemented. The results of brief
observations and the performance of academic
management that has taken place so far are still
inclined to regular inspections. Academic super-
vision has not been carried out by madrasa su-
pervisors regularly according to a set schedule,
so the quality of learning is not optimal but is
more monotonous. Besides, those teachers are
not ready to make supervision results.

Based on these observations, researchers are in-
terested in researching the evaluation of the su-
pervisor's performance in planning the supervi-
sion program for the State Madrasah Tsanawiyah
in Mataram City.

METHODS

This research will be carried out in State MTs
throughout Mataram from January to March
2022. Considering the time, cost, and ability of
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researchers using a qualitative phenomenologi-
cal research approach. This qualitative research
is research that seeks to find the meaning that
underlies human behaviour and has the follow-
ing characteristics: 1) natural setting as a data
source, 2) researcher is the key instrument, 3)
qualitative research is more concerned with pro-
cess than results, 4) researcher with a qualitative
approach tends to analyse data deductively, 5)
the meaning that actors have that underlies their
actions is an essential aspect in qualitative re-
search.

The data collected through this study is by the
research focus, which is related to the evaluation
of the performance of madrasa supervisors at
Madrasah Tsanawiyah Negeri in Mataram City.
The data needed is sourced from informants
(school supervisors, teachers), Learning Process-
es, and Documents. In this qualitative descriptive
study, three techniques were used to collect data:
interviews, observations, and document studies.
The data obtained were then analysed using an
interactive qualitative data analysis from Miles
and Huberman, which consisted of data reduc-
tion, data presentation, and conclusions. The
process took place circularly during the research.
In the early stages of data collection, the research
focus is still comprehensive and not transparent,
while the observations are still general. After the
focus became more apparent, the researcher
used more structured words to obtain more spe-
cific data.

In this case, the theory can assist researchers in
collecting and analysing data. For this reason, the
data obtained were then analysed using interac-
tive qualitative Miles and Huberman’s models:
Data Reduction, Data Presentation, and Drawing
Conclusions/Verification. In qualitative research,
the validity of the data is also significant because
a research result is meaningless if it is not recog-
nised or trusted. To obtain recognition of the re-
sults of this study lies in the validity of the re-
search data that has been collected. Based on [9],
the data validity test in qualitative research in-
cludes credibility, transferability, dependability,
and comparability tests.

RESULTS AND DISCUSSION

Implementation the performance of Madrasah
supervisors in the supervisory working group
(Pokjawas) can be seen from the preparation of
supervisory programs. Preparation of supervi-
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sion programs is the activities of school supervi-
sors in preparing academic and managerial su-
pervision programs, teacher and/or school prin-
cipal coaching programs, monitoring programs
for the implementation of National Education
Standards and performance appraisal programs
for teachers and/or school principals, and men-
toring and professional training programs for
teachers and/or school principals or school prin-
cipal. Based on information obtained by re-
searchers through interviews with the head of
the Pokjawas Madrasah, the Ministry of Religion,
Mataram City, all supervisors must prepare an-
nual and semester programs and schedule su-
pervision visits. As stated by the Head of the
Mataram City Ministry of Religion that:

We strive to build a shared commitment that all
supervisors must maximise their primary duties
and functions as madrasa supervisors. Every aca-
demic year, especially at the beginning of the
school year, to enter the odd semester, the Ministry
of Religion of the City of Mataram invites madras-
as to conduct a coordination meeting for program
preparation. The panel discussed the rationale for
implementing supervision based on the findings
and problems that occurred in the previous aca-
demic year. This is a guideline for preparing annu-
al and semester programs for the current year.

In addition to the interview with the Head of the
Mataram City Ministry of Religion, the researcher
also sought information by interviewing the Pok-
jawas secretary. The result was that the madrasa
education supervisor program was prepared at
the beginning of the odd semester. Meanwhile, to
improve the program, an internal supervisory
meeting was held on the flow of the formulation
and program preparation, starting by looking at
the results of supervision and problems encoun-
tered in management in the previous academic
year. The practice of the supervision program,
both annual and semester in nature, was carried
out after observing and analysing the supervision
results and the problems revealed to know the
previous teachings. All madrasa supervisors at
the Ministry of Religion of the City of Mataram
are fully involved in preparing the supervision
program. According to the MTs supervisor coor-
dinator and as MTs supervisor in Mataram City in
an interview said that:

The preparation of the supervision program is an-
nual and semester. The yearly program is still very
general when viewed from the time of its imple-
mentation because it only shows the month of per-
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formance. The semester program consists of odd
and even semesters derived from the annual pro-
gram. Supervision activities, coaching, monitoring
and assessment in the semester program are de-
termined by the month and week of implementa-
tion. In addition, an activity plan is prepared as a
working guideline by dividing the work area, com-
piling a list of fostered institutions and preparing
blanks. Each supervisor should develop a more de-
tailed supervision program that includes the types
of activities, implementation time, targets and so
on so that the implementation of supervision is
carried out sustainably and consistently.

Observations made by researchers when an
evaluation meeting and preparation of a moni-
toring program were being held in the first week
of each month, the head of the MTs supervisory
coordinator was seen leading the discussion. The
supervisory meeting was attended by ten super-
visors and was held at the home of a member of
the MTs supervisory board. In the observations
of the researchers, it can be seen that the im-
provement of the supervision program for each
supervisor, whether an annual program or a se-
mester program, is carried out by conveying
opinions about the program and submitting the
targets and targets of the previous year's super-
vision. The course is also accompanied by the de-
livery of the obstacles faced in the last year's
charge. All meeting participants were allowed to
convey the rationale for the program's achieve-
ments in the previous year. Each coordinator in-
puts the results of the program evaluation meet-
ing and the preparation of the annual program
and semester program to be further documented
by the Pokjawas secretary.

For the duties and functions of madrasa supervi-
sors to run well, supervisors must be able to de-
velop a supervisory program as a working guide
in carrying out their responsibilities and func-
tions. As stated earlier that the preparation of the
supervision program at the Ministry of Religion
of the City of Mataram is carried out through a
meeting of all supervisors who are members of
the supervisory working group (Pokjawas) of the
Ministry of Religion of the City of Mataram. All
supervisors, not program heads of Pokjaws, and
officials at the Ministry of Religion of Mataram
City. This shows that the preparation of the pro-
gram uses the supervisory results approach. It's
just that the results of the supervisory evaluation
have not been optimally oriented by looking at
the need for sustainable development of mana-
gerial competence and professional competence
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of teachers in the future, so the construction of
the supervisor's work program has not been giv-
en serious attention to the competence of mad-
rasa principals and teachers.

Compiling the supervision program at the Minis-
try of Religion of the City of Mataram provides an
excellent opportunity for all supervisory mem-
bers to give input and consideration to the pro-
gram. Moreover, before the preparation of the
program is carried out, the meeting begins with
an evaluation of the achievements of the previ-
ous year's supervision program. What the super-
visors do shows the existence and togetherness
in preparing the program because if the prepara-
tion of the program is not carried out in a partici-
patory collective manner, it will have an impact
on the implementation of the supervisory pro-
gram that relies on one another. There is no syn-
ergy, and it will run independently alone. There-
fore, it can be said that the mechanism for com-
piling the supervision program at the Ministry of
Religion of the City of Mataram has been running
in an open and participatory manner. It's just
that the preparation of the supervision program
has not been based on the supervisory evaluation
results; namely, the program's practice is based
on facts and data from the results of the supervi-
sor's performance. Suppose the preparation of
the supervision program is based on facts and
data on the results of supervision performance.
In that case, it will reflect the maximum compe-
tency development and supervisory develop-
ment program in the madrasa supervisor's work
program. Of course, the supervisor can make a
comprehensive improvement plan or adjustment
to the program. In addition, the preparation of
work programs for madrasah supervisors has
not been oriented to future needs for supervisory
competence development.

The annual program is still widespread in terms
of the implementation time, while in the semes-
ter program, supervision activities are indicated
by the month and week of implementation. For
more operational needs, supervisors prepare ac-
tivity plans as work guidelines, such as compiling
a list of fostered madrasas and madrasah princi-
pals and their teachers and preparing blanks or
instruments to be used in supervisory activities,
such as learning administration assessment in-
struments, learning tools, and learning imple-
mentation. Based on process standards, prepare
blanks to check the completeness of curriculum
documents, document one and two (syllabus at-
tachments and lesson plans).
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Four programs must be owned by every program
supervisor who supervises activities in the annu-
al program: general programs, teaching pro-
grams (PBM), evaluation programs, and coaching
programs. It's just that the madrasa supervisor
does not make a detailed schedule of activities,
especially the schedule for visits to madrasas.
Ideally, every academic supervisor must create a
work plan that shows the date and day of the stay
at the target madrasah. The work plan also de-
scribes the goals and targets of coaching and is
known by madrasas and teachers who will be the
coaching target.

It can be stated that the madrasah supervisors in
the city of Mataram have prepared programs at
the beginning of each school year, both annual
and semester programs. To achieve the goals that
have been set as mentioned above, an activity
plan is made for each supervisor. This means that
supervisors must have work guidelines and
know what to do.

The researcher observes that the preparation of
the madrasah supervisor's supervision program
has not reflected future needs, namely the need
for sustainable development of the madrasa
principal's competence, teacher competence, and
administrative staff. Preparing future-oriented
programs provides the maximum coaching for
madrasah principals, teachers and administrative
staff to prevent obstacles in overcoming prob-
lems arising in learning activities and career de-
velopment of madrasah principals and teachers.

The study's findings indicate that the preparation
of the supervisory program carried out by the
madrasah supervisor, although through a meet-
ing with the supervisory working group, has not
accommodated the findings of the weaknesses
that exist in each supervisor. This can be seen
clearly from the construction of the supervisor's
work program, which has not provided the top
portion for the managerial competence of mad-
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Abstract. Using mobile learning in different learning institutions provides a lot of
possibilities and opportunities for improving the quality of instruction delivered to
every student. The concept of Bring-Your-Own-Device (BYOD) is one of the trends
which learning institutions are adopting to provide more opportunities for students
to learn and collaborate. The use of mobile compilers can be adopted as a
technology integrated into the teaching and learning process. This study sought to
comprehend information technology students' perceptions of the Technology
Acceptance Model (TAM) constructs, which include perceived usefulness, perceived
ease of use, attitude toward, and intention to use mobile compilers, at a higher
learning institution in Nueva Ecija, Philippines. A descriptive-correlational design
was used. The findings revealed that the respondents generally accepted portable
comepilers in learning computer programming. A significant difference was found
between males and females regarding the technology's ease. Other variables
showed no significant difference. Based on the findings, recommendations were
made by the researchers.

Keywords: BYOD; Computer Programming; Mobile Compilers; Technology
Acceptance Model; Technology Integration.

INTRODUCTION

The concept of BYOD, or Bring Your Own Device,
in higher education has become the practice of
various learning institutions today. BYOD is a
technology-based model that requires students
to bring their own devices to school [1]. This
practice has several benefits not only for the stu-
dents and teachers but also for the learning insti-
tutions. In the classroom, BYOD solidifies com-
munication and collaboration among the stu-
dents. It contributes to the increase in learning
engagement and cooperation between them.
Thus, providing real-time production of output
and necessary feedback is essential for improv-
ing learning. Author [1] further asserted that the
BYOD technology model creates a seamless
learning environment attributed to the af-
fordances of mobile technologies. However, to
make it an effective practice, mediation using a
good pedagogical design is necessarily adminis-
tered by teachers.

Section “Education”

By using BYOD, learning institutions can do away
with the expense of obtaining the equipment
necessary to deliver instruction [2]. The BYOD
approach also reduces the cost of buying text-
books, papers, and other educational materials
[4]. Students have complete control of BYOD.
With their own devices, they can quickly ex-
change learning resources with their friends, do
activities immediately after each learning ses-
sion, and learn new information whenever and
wherever they want [4].

However, potential barriers caused by BYOD
were analyzed by [5]. They discovered that po-
tential obstacles might include a digital divide
among students, student misuse of technology;
hostile school policy; and a negative perception
of teachers regarding the use and benefits of
technology. Because of this, exploring the ac-
ceptance of new technologies integrated into the
teaching and learning process from the student's
perspective is necessary for the effective imple-
mentation and integration of technologies. This
gap aims to be addressed by the present study.
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Another gap that the researchers aim to fill is the
limited amount of available literature focusing on
implementing the BYOD approach in the class-
room [6], such as using mobile compilers. Thus,
this study seeks to contribute to the growing
body of literature available.

Further, while several papers investigating the
use of mobile compilers in learning programming
have been conducted [7-9], exploring it using the
Technology Acceptance Model (TAM) constructs
is limited. Hence, this study aims to examine the
level of agreement among the information tech-
nology undergraduate students on their percep-
tions about the usefulness and ease of use of mo-
bile compilers, as well as the attitude towards
and the intention to use portable compilers in
learning computer programming. This scholarly
undertaking further aims to provide a basis for
educators to successfully design classroom strat-
egies to integrate technologies into the teaching
and learning process.

Mobile Learning. The BYOD paradigm is a con-
crete application of mobile learning. Mobile
learning (M-Learning) empowers learners to
learn anytime, anywhere. The benefits associated
with mobile learning include expanding the
reach and equity of education, facilitating per-
sonalized learning, and providing immediate
feedback and assessment [10]. M-Learning in-
creases productivity and maximizes instructional
time. It also aids in building new learning com-
munities among learners. M-Learning is a con-
cept that ensures seamless delivery of instruction
and supports the learning needs of differently-
abled learners in and outside the classroom.
Through M-Learning, the quality of education
delivered by various learning institutions in-
creases and improves [11].

In learning institutions offering computing
courses, the concept of BYOD is suitable since
students are required to write computer pro-
grams and develop information systems. Lap-
tops, tablets, and smartphones are the standard
devices that students have. Author [12] explains
that mobile phones and tablets are mobile learn-
ing devices that can support collaborative learn-
ing in conventional and online environments. In
addition, the capacity of mobile devices to pro-
vide instant access to information offers more
flexibility, allowing collaboration among students
[13]. Thus, educational programs and tools using
these devices are practical and suitable. Moreo-
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ver, it allows for flexibility in learning and collab-
oration among the students.

Mobile Compilers. Authors [8] in a study explored
the use of an Android-based C/C++ compiler in
learning computer programming courses by uni-
versity students. They found that mobile learning
was the preferred mode of understanding among
the students. They further stated that learning
institutions might use available mobile applica-
tions to supplement students' learning to deliver
instruction effectively.

Another study was conducted to examine the
usefulness of mobile compilers for learning com-
puter programming, led by [7]. The researcher
emphasized that portable compilers significantly
contributed to the learning of undergraduate
students in computer programming. Further,
mobile compilers benefitted the students in the
following ways: improved programming skills,
increased learning flexibility and enjoyment, par-
ticipation, and self-study [7].

Mobile compilers provide flexibility in learning
computer programming because they can be in-
stalled on mobile devices such as tablets and
smartphones. In this manner, students can con-
duct programming practices and exercises at any
time. The technology also empowers them to ex-
pand their knowledge and develop advanced
skills in computer programming by enabling
them to use other relevant and available re-
sources while using mobile compilers.

However, only a few available papers examine
mobile compilers' use. In this regard, researchers
seek to add to this growing field of study to un-
derstand the implications and acceptance of
portable compilers in teaching and learning.

Technology Acceptance Model. The Technology
Acceptance Model (TAM) is a paradigm for ana-
lyzing information technology adoption and user
adoption of emerging technologies. According to
the theory, a person's intentions to use technolo-
gy and their behaviour while using technology
are determined by how beneficial they perceive
the particular technology to be, as well as how
simple it is to use. TAM has the following con-
structs: perceived usefulness, perceived ease of
use, attitude towards, and intention to use [14,
15, 16].

Perceived usefulness refers to the extent to
which a technology is expected to improve a po-
tential user's performance. On the other hand,
the perceived ease of use refers to the effort re-
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quired to use a technology [17] effectively.
Meanwhile, the attitude towards using technolo-
gy is the degree to which an individual looks at
how technology affects their performance in the
job [18]. Lastly, the intention to use is the indi-
vidual's subjective probability that they will per-
form a specified behaviour using the technology
[17].

Using a TAM is critical to user acceptance and
establishing a solid foundation and confidence
for the further progress and development of new
technology [19]. Thus, users must understand
and accept a technology to be more effective and
beneficial. Using TAM is a good foundation for
creating web portals, especially in the Business-
to-Business (B2B) area, because it ensures a
more functional and easier-to-use system.

In the education sector, many research projects
have been conducted focusing on applying TAM
in integrating new technologies into the class-
room to understand its implications for teaching
and learning better.

This study adds to the growing number of litera-
ture available to provide more insights, better
understanding, and a deeper perspective on the
acceptance of new technologies for the effective
delivery of instruction.

Statement of the Problem

In general, this study aims to determine IT stu-
dents' perceptions of mobile compilers' useful-
ness and ease of use and their attitude towards
and intention to use the technology in learning
computer programming.

Specifically, it sought to answer the following:

1. What is the level of agreement among the re-
spondents based on the following constructs of
the Technology Acceptance Model: perceived
usefulness; perceived ease of use; attitude to-
wards; intention to Use?

2. Is there a significant difference between the
perceived usefulness, perceived ease of use, and
attitude towards and intention to use mobile
compilers based on sex?

Hypothesis

Ho: There is no significant difference between the
perceived usefulness, perceived ease of use, atti-
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tude towards, and intention to use mobile com-
pilers based on sex.

Ha: There is no significant difference between the
perceived usefulness, perceived ease of use, atti-
tude towards, and intention to use mobile com-
pilers based on sex.

METHODOLOGY

Research Design. A descriptive-correlational re-
search design is a quantitative research method
used in this study. The researchers aimed to sys-
tematically describe the population to clearly
understand and answer the research problem
while identifying significant differences among
the wvariables. By employing a descriptive-
correlational research design, the researchers
could identify and differentiate the perceived
usefulness, perceived ease of use, attitude to-
wards, and the intention of the students to use
mobile compilers in learning C++ programming
to their sex.

Research Respondents and Locale of the Study.
The respondents for this study were first-year
students enrolled in the Computer Programming
1 course during the first semester of the Academ-
ic Year 2022-2023 in a higher learning institu-
tion in Nueva Ecija, Philippines. The total number
of first-year students enrolled in the college was
454. The researchers calculated the total number
of samples based on the population. With a 98%
confidence level and a 3% margin of error, the
computed sample size was 350. The researchers
were able to collect responses from 364 re-
spondents. It was composed of 62.64% males
and 37.36% females. The number of male stu-
dents is more significant than that of female stu-
dents, as supported by a study conducted by [20]
in a similar locale. Therefore, the number of col-
lected responses exceeded the number of needed
samples. This suggests that the model for this
study was statistically significant in describing
the overall view of the population.

Research Instrument. The research instrument
used in this study was based on the work of [17].
The researchers modified the device to suit the
context of this study. It covers the assessment of
the likelihood of using mobile compilers for C++
programming based on the constructs of the
Technology Acceptance Model.

Table 1 presents the response mode and the
questionnaire scoring guide. In analyzing the col-
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lected data, the researchers computed the
weighted mean using Software Packages for the
Social Sciences (SPSS) version 26.

Table 1 - Response Mode and Scoring Guide

Numerical rating | Range | Verbal description
4 3.25-4.00 |Strongly Agree
3 2.50-3.24 | Agree
2 1.75-2.49 | Disagree
1 1.00-1.74 |Strongly Disagree

To ensure that the instrument was valid, the re-
searchers sought the help of other researchers to
review its content and face validity. The review-
ers provided vital feedback to improve the items
written in the instrument and to suit the ques-
tions in the context of this study. The researchers
also conducted a reliability analysis using SPSS.
Table 2 presents the results of the reliability
analysis.

Table 2 - Reliability Analysis

also ensured the respondents that the survey
would not cause any harm to them.

Furthermore, researchers ensured compliance to
research ethics norms, data confidentiality, and
the respondents' anonymity. The instrument was
administered using Google Forms. This tool was
used to conform to the guidelines of ensuring the
safety of the respondents in following health pro-
tocols during the pandemic.

RESULTS AND DISCUSSION

Technology Acceptance Model Constructs. In Ta-
ble 3, the results of the assessment of the per-
ceived usefulness of mobile compilers are pre-
sented. The development of the evaluation made
on the respondents’ perception is that using
portable compilers can improve their academic
performance.

Table 3 - Perceived Usefulness

Verbal
description

[tem statements Weighted
mean

Scale Cronbach’s alpha | Items
Perceived Usefulness 0.858 4
Perceived Ease of Use 0.812 4
Attitude Towards 0.851 5
Intention to Use 0.870 5

Using the mobile
compiler will help me to
understand how to
write C++ programs
better.

Agree

3.223

The computed Cronbach's Alpha for the per-
ceived usefulness scale with four items is 0.858,
perceived ease of use with four things is 0.812,
attitude towards five items is 0.851, and inten-
tion to use with five items is 0870. These com-
puted Cronbach's Alphas indicate that the in-
strument was excellent and reliable. Further, re-
sults suggest that the device consistently reflects
the construct it is measuring.

Data Gathering Procedures. In the conduct of data
gathering, the researchers identified the back-
ground of the problem by reviewing related lit-
erature and studies. Afterwards, the researchers
devised the instrument based on the reviewed
materials to answer the issues identified for this
study. The researchers sought approval from the
college to conduct the research and perform the
data-gathering activities. In performing the data
gathering activities, the researchers explained
the purpose of this study, its objectives, and its
implications to the respondents. The researchers

Section “Education”

Using the mobile
compiler will contribute
to the improvement of
my academic
performance.

Agee

3.206

[ find using mobile
compilers very useful in
my computer
programming class.

Agree
3.208

With the use of mobile
compilers when
discussing computer
programming, it is
easier to catch the
attention of every
student.

Strongly
Agree

3.314

Overall Grand Mean 3.238

Verbal Description Agree

According to the respondents, using mobile com-
pilers is useful when discussing computer pro-
gramming lessons. They strongly agree that us-
ing portable compilers helps catch their attention
(WM=3.314), thus increasing learning engage-
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ment and active participation in the classroom.
With mobile compilers, the students agree that
the technology is helpful in their programming
classes (WM=3.208). Further, they also agree
that it can help them to quickly write C++ pro-
grams using mobile compilers (WM=3.223) and
that the technology contributes to the improve-
ment in the academic performance of the stu-
dents (WM=3.206).

Meanwhile, table 4 shows the assessment of mo-
bile compilers' perceived ease of use.

Table 4 - Perceived Ease of Use

skills essential for the future profession, as pre-
sented in the computed weighted mean rating of
3.044.

In table 5, the results of the assessment on the
attitude toward using mobile compilers are pre-
sented.

Table 5 - Attitude Towards

Verbal
description

Weighted
mean

[tem statements

Verbal
description

[tem statements Weighted
mean

Using the mobile
compiler is good in
class.

Agree
3.151

It will be easy to become
skilful in computer
programming when
using mobile compilers.

Agree
3.044

My experience using the
mobile compiler in class
is favourable.

Agree
2972

[ find it very easy to
apply the learning I
gained in the computer
programming lessons
when using the mobile
compilers to practice the
skill

Agree

3.082

It positively influences
me to use a mobile
compiler in class.

Agree
3.060

[ think it is valuable to
use a mobile compiler
when learning
computer programming
in class.

Agree

3.107

The use of mobile
compilers is easy to use
and easy to understand.

Agree
3.038

[ think it is a trend to
use mobile compilers in
class.

Agree
2.923

Overall Grand Mean 3.043

Using mobile compilers
provides flexibility
because learning and
practising the skills may
happen anytime,
anywhere.

Agree

3.189

Verbal Description Agree

Overall Grand Mean 3.088

Verbal Description Agree

Findings indicate that students agree that using
mobile compilers offers flexibility in learning, as
depicted in the computed weighted mean rating
of 3.189. Students also agree that they find it eas-
ier to apply the things they have learned in dif-
ferent lessons related to computer programming
when using mobile compilers based on the com-
puted mean rating of 3.082. Because of the tech-
nology, they agree that it is easy to use and easy
to understand the lessons, as shown in the com-
puted mean rating of 3.008. Lastly, with the use
of mobile compilers, the students agree that they
are confident that they can quickly develop vital
computer programming and problem-solving

Section “Education”

Results show that the respondents agree that us-
ing mobile compilers is good in class
(WM=3.151). They also agree that it is valuable
for them to learn their computer programming
lessons (WM=3.107). Further, respondents ex-
pressed that they agree that technology positive-
ly influences their learning (WM=3.060) and that
it is essential to use technology to learn in class
(WM=3.107) effectively. Lastly, respondents be-
lieve using mobile compilers is one of the trends
today (WM=2.923).

Table 6 shows the respondent's assessment of
the intention to use mobile compilers in learning
computer programming.

Findings suggest that the respondents are inter-
ested in using mobile compilers to learn comput-
er programming (WM=3.137) and that the tech-
nology increases their interest in the subject
(WM=3.126).
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Table 6 - Intention to Use

Verbal
description

Weighted
mean

Item statements

[ intend to use a mobile
compiler in my computer
programming class.

Agree
2991

I increase the occurrence
of using the mobile
compiler in class.

Agree
2.992

Using a mobile compiler
helps to increase the
learning interests of the
students.

Agree
3.126

[ am very interested in
using mobile compilers
to learn computer
programming,

Agree
3.137

[ use the mobile compiler
to have multiple
platforms for learning
computer programming.

Agree
3.054

Overall Grand Mean 3.060

Verbal Description Agree

Also, the use of mobile compilers allows the re-
spondents to learn computer programming using
different  platforms available to them
(WM=3.054), and they intend to use it frequently
in class (WM=2.992) in learning computer pro-
gramming (WM=2.991).

Difference between Male and Female on the TAM
Constructs. Table 7 presents the difference test
between males and females on the different con-
structs of the Technology Acceptance Model.

Table 7 - Test of Difference between Male and
Female on the TAM Constructs

_ Male |[Female| Mean

Variables Mean |[Mean | difference T-test
Perceived 13 1653239 |-0.074  |0.105
Usefulness
Perceived 3 050(3.152 |-0.102 0.030*
Ease of Use
Attitude 15 55313076 |-0.053  |0.244
Towards
glst:“t‘(’“ ©13028(3.113 |-0085  |0.079

Notes: statistically significant at less than 5% level
based on two-tailed tests.

Section “Education”

The hypothesis investigates whether male and
female perceptions of the usefulness, ease of use,
attitude toward, and intention to use mobile
compilers differ. Levene’s perceived usefulness
statistic is insignificant, as shown in the comput-
ed p-value of 0.226. Thus, equal variance is as-
sumed. Meanwhile, Levene’s statistic p-value for
perceived ease of use is 0.490. Also, equal vari-
ance is considered. Regarding the attitude to-
wards using mobile compilers, the computed p-
value for Levene’s statistic is 0.246, indicating
equal variances assumed. Lastly, the intention to
use has a calculated p-value of 0.358 for Levene’s
statistic, meaning equal variances are also con-
sidered.

As presented in table 7, the mean difference for
the perceived usefulness is -0.074 with a p-
value of 0.105 and the attitude towards it with
a mean difference of -0.053 and a p-value of
0.244. The intention is to use it with a mean
difference of -0.085 and a p-value of 0.079.
These results indicate no significant difference
between males and females. Thus, the re-
searchers accept the null hypothesis.

However, in terms of the perceived ease of use,
results show a significant difference between
males and females, as presented in the mean dif-
ference of -0.102 and p-value of 0.030. There-
fore, rejecting the null hypothesis.

The overall mean ratings for mobile compilers'
usefulness and ease of use in learning computer
programming are 3.238 and 3.088, respectively.
This corresponds to an "agree" verbal descrip-
tion among the respondents. Based on the as-
sessment, the students have confidence that us-
ing mobile compilers will enable them to under-
stand every lesson quickly. This is important in
mobile learning because the technology allows
learners to acquire new knowledge and develop
necessary skills in the discipline. Similarly, using
portable compilers empowers students to have
better academic performance because of their
capability to be utilized anytime and anywhere.
Learning acquisition can happen anytime when
tools are available for the students in an "on-
demand" scheme.

Author [7] explains that mobile compilers signifi-
cantly benefit students learning computer pro-
gramming. Benefits include improved program-
ming knowledge, flexibility in learning, enjoy-
ment, and increased active participation and mo-
tivation. These benefits of mobile learning con-
tribute to the overall learning experience of un-
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dergraduate students. Today, Generation Z
learners are more actively engaged in using dif-
ferent technologies integrated into their educa-
tion to acquire and develop new knowledge.
When new knowledge is properly utilized, it con-
tributes to more effective delivery of instruction.
For instance, when used to deliver education,
platforms like social media become effective be-
cause they allow students more flexibility in
learning and collaborating with their peers. The
same goes for the use of mobile compilers. It of-
fers a new way for students to interact with their
classmates while having a better learning experi-
ence for their holistic development [21-22].

Further, mobile compilers were found to be a
necessary tool in effectively learning how to
write computer programs because they promote
active engagement and increase student interest
because of their several features. Ensuring active
engagement promotes collaboration among
learners. Active engagement in the classroom can
also lead to improved communication skills
among the students, nurture their creativity, and
enhance their academic performance [23]. When
learners are highly interested, motivated, and
engaged, learning new things is seamless and
productive. Thus, contributing to the holistic de-
velopment of the students.

Regarding the attitude towards and the intention
to use mobile compilers, the computed overall
mean ratings were 3.043 and 3.060 with verbal
descriptions of "agree," respectively. It is note-
worthy to mention that students have a positive
attitude towards technology. Thus, increasing the
probability of accepting it for the improvement of
the teaching and learning process. Also, the in-
tention to use the technology is very much possi-
ble, as depicted in the assessment made by the
respondents. This implies that the respondents
are willing and intend to use mobile compilers to
improve knowledge acquisition and develop new
skills in the computer programming course.

The ability of the students to recognize the im-
portance of mobile compilers in learning com-
puter programming is one indicator that they are
aware of the use and relevance of different ICT
tools in the delivery of instruction. According to
[24], the ICT awareness of students was very
high, and students possessed the necessary skills
to use these tools for learning purposes. Thus,
mobile compilers are essential for effectively in-
tegrating technology into teaching programming
courses.

Section “Education”

In understanding the assessment between the
males and females, the evidence presented that
these variables varied only in the TAM's per-
ceived ease of use construct. A significant differ-
ence was found, as reflected in the computed p-
value of 0.030. In the remaining variables of the
model, no significant difference was found. Based
on the findings, it can be noted that since males
differ from females in their views about the per-
ceived ease of use of mobile compilers, gender-
based preference may be a significant factor.
Typically, in computing programs, the number of
males is greater than the number of females [25]
because of the nature of the discipline. However,
it is noteworthy that a study by [26] found that
females have better academic performance than
males in a computer programming course,
though they have experienced higher levels of
programming anxiety. Thus, how females per-
ceive how easy it is to use a tool can contribute to
a better learning process for them.

CONCLUSIONS

This study assesses the respondents' perceptions
of mobile compilers' usefulness and ease of use
in learning computer programming courses. Also,
the attitude towards and the intention to use the
technology were examined. These variables were
based on the Technology Acceptance Model. A
descriptive-correlational research design was
employed in this study. Results suggest that the
respondents generally agreed with the items in-
cluded under perceived usefulness, perceived
ease of use, attitude towards, and the intention to
use mobile compilers. Also, a significant differ-
ence was not found in the correlation analysis
between sex.

Based on the findings of this study, the following
recommendations are given:

1. Computer programming course teachers may
use mobile compilers to deliver instruction to
students to improve their academic performance,
increase their active engagement and participa-
tion, and provide alternatives using the BYOD
technology model.

2. Teachers may clearly explain the relevance
and use of mobile compilers to students for them
to profoundly understand the use of the technol-
ogy and view it as a tool and a valuable resource
for learning.
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3. Learning institutions may use the results of
this study as a basis for crafting instructional pol-
icies related to BYOD and technology integration.

4. Future researchers may look at the qualitative
assessment of different respondents as to how
relevant, effective, and productive the use of mo-
bile compilers in learning computer program-
ming is to the student's academic performance.

The implications of the results on the assessment
of the perceived usefulness, perceived ease of
use, attitude towards, and intention to use mobile
compilers in learning computer programming
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Abstract. The purpose of this study was to determine the effect of the activities of
the Teacher Working Group on the performance of elementary school teachers in
Pujut District, Central Lombok Regency. The population of this study were elemen-
tary school teachers in Pujut District, Central Lombok Regency, totalling 101 teach-
ers and the research sample. The technique used for data collection is a question-
naire. The data analysis used was descriptive analysis, prerequisite test and hypoth-
esis testing, which included linear regression analysis in determining the effect of
teacher working group activities on teacher performance. The results showed that
the KKG activity significantly affected the performance of elementary school teach-
ers in Pujut District, Central Lombok Regency, by 51.1%, with p=0.001. This means
that the more the Teacher Working Group activities increase, the teacher's perfor-
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INTRODUCTION

Teacher performance is related to the quality of
tasks and work-oriented behaviour [3]. This can
be seen from the accepted sense of moral re-
sponsibility. That will be seen in obedience and
loyalty in carrying out teacher duties inside and
outside the classroom. In general, teacher per-
formance can be interpreted as perfor-
mance/work results that can be seen in quality
and quantity, achieved by a teacher in carrying
out the tasks and responsibilities assigned to
him [6].

The situation in the field shows that teachers'
teaching performance is in the poor category.
This is based on the low reading ability of fourth-
grade elementary school students. According to
[7], based on the results of the Progress in Inter-
national Reading Literacy Study (PIRLS) survey
that the reading literacy achievement of Indone-
sia's fourth-grade students (405) is below the
international average (500) and is ranked 41 out
of 45 participating countries. The results of this
study are also supported by [5], which shows
that on reading ability of elementary school stu-

Section “Education”

Keywords: Teacher Working Group; Teacher Performance; Primary school.

dents in Indonesia is ranked 26th out of 27 study
participating countries.

The condition of not optimal performance of el-
ementary school teachers also occurs in Central
Lombok Regency. Based on the Teacher Compe-
tency Examination (UKG) results of Central Lom-
bok Regency, SD obtained UKG results of 50.54,
SMP 54.14, SMA 57.92, and SMK 54.12. From
these results, the SD level ranks the lowest com-
pared to other districts (NTB Regional Education
Balance, 2020/2021).

Obtaining the UKG results determines the teach-
er's performance assessment. Teachers with
scores below the standard will participate in
training, while teachers above the average will
become learning teachers and receive an educa-
tor certificate. According to [9] factors that cause
low UKG scores to consist of internal and exter-
nal factors. Internal factors are teacher compe-
tence, teacher literacy ability, and teacher profes-
sionalism. At the same time, the external factor is
the composition of the questions.

It is necessary to evaluate teachers' teaching per-
formance in the teaching and learning process,
and it is essential to improve teachers' teaching
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performance. Given that the role of the teacher is
so important in the teaching and learning pro-
cess, teacher performance needs to be enhanced
and nurtured regularly and continuously so that
teachers have professional teaching perfor-
mance. Efforts are made to improve teacher per-
formance, so teachers must have a forum to im-
prove their work professionalism through the
Teacher Working Group (KKG) at the sub-district
level.

Central Lombok Regency, which has 14 sub-
districts in Central Lombok Regency as a whole,
has implemented the implementation of the KKG.
This program is directly supervised and moni-
tored by the Education Office of Central Lombok
Regency, which has 51 school supervisors spread
over 14 sub-districts in Central Lombok Regency.
The implementation of the KKG in Central Lom-
bok Regency is carried out by the Technical Im-
plementation Unit (UPT) for Kindergarten and
Elementary Schools, which are divided into four
areas covering the Central Lombok Regency. Pu-
jut District has 77 elementary schools consisting
of 72 public schools and five private schools. Im-
plementing the KKG at the Pujut District level,
elementary schools were grouped based on clus-
ter clusters of 6-7 elementary schools. Each col-
lection has a core school and an impact school.
The core school is a school that is the place for
planning KKG activities as well as a place for dis-
cussion, and the impact school is a school that is a
member of a cluster. The KKG in Pujut District
consists of 3 groups, while the core schools are
SD Negeri 1 Kawo, SD Negeri 2 Sengkol, and SD
Negeri Ketangan.

The KKG is seen as ineffective in improving
teachers' performance and professionalism in
the cluster. Activities that have been planned do
not always get a positive response from the
teacher. KKG is seen as a formality activity that
must be followed without clear outputs. Besides
that, teachers in KKG activities lack initiative or
always need guidance from resource persons to
advance KKG activities. Research results [5] re-
vealed that KKG activities affect teacher perfor-
mance. This shows that the teacher working
group (KKG) exercises are likely to be an effec-
tive vehicle for improving teachers' performance
in the field. KKG activities can be said to develop
teacher performance in the form of teacher study
groups. KKG activities can assist teachers in de-
veloping pedagogic competence, professional
competence, social competence and personality
competence.

Section “Education”

METHODS

This research is quantitative, where the re-
searcher describes the phenomenon in more de-
tail with quantitative data. This study will use a
correlational approach and an ex post facto ap-
proach. The place of this research was carried
out in Cluster 09 Rambitan, Pujut District, Central
Lombok Regency.

The population in this study were all elementary
school class teachers who participated in the
KKG in Pujut District, Central Lombok Regency,
totalling 136 teachers. The sample of this study is
part of the research population obtained using
the Slovin formula, so the number of pieces is
101 teachers. This research sample was obtained
using a proportionate random sampling tech-
nique.

Before the research instrument is used, validity
and reliability tests are first carried out. The data
analysis technique used in this research is re-
gression analysis. Before the hypothesis test, data
analysis requirements were tested, including
normality, homogeneity, multicollinearity, and
autocorrelation tests.

RESULTS AND DISCUSSION

The KKG activity variable was measured using a
questionnaire that had been divided and filled
out by the teacher as a respondent. Table 1
shows 101 respondents’ highest score was 149,
and the lowest was 75. The research instrument
consisted of 30 items with five answer choices:
never, rarely, sometimes, often, and always.

Table 1 - Respondents' Perception of KKG Activities

Score Range | Category | Amount | Percentage
135-149 Very high 47 49
120-134 Tall 36 34
105-119 Currently 12 12
90-104 Low 5 4
75-89 Very low 1 1
Total 101 100

Table 1 shows that most of the respondent's re-
sponses to the KKG activities were included in
the very high category, namely 47 respondents
(49%). The reaction of respondents who stated
that the KKG activity was deficient was one per-
son (1%).
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Single linear regression analysis was used to test
the effect of one independent variable on one de-
pendent variable. In this study, a single linear re-
gression analysis was used to test whether KKG
activities affect teacher performance and the im-
pact of academic supervision on teacher perfor-
mance. The results of single linear regression
analysis are as follows.

Table 2 - Results of Single | Regression Analysis

Indep_endent Depgndent Constant | Coefficient
Variable variable
KKG activities |Teacher 61,667 |0.715
Performance

The single linear regression analysis results be-
come the following equation: Teacher perfor-
mance = 61.667 + 0.715 KKG activities. The re-
gression equation can be interpreted that:

1) The constant shows the value of the depend-
ent variable if the independent variable is 0. The
constant in the regression equation is 61,667,
which means that if the KKG activity variable is 0,
then the teacher's performance is 61,667.

2) The positive coefficient on the independent
variable shows a unidirectional relationship,
meaning that an increase will follow an increase
in the independent variable in the dependent
variable. This indicates that if there is an increase
in KKG activities. An increase will follow in
teacher performance.

The magnitude of the influence of the KKG on
teacher performance can be determined through
the coefficient of determination, as shown in Ta-
ble 3.

Table 3 - Coefficient of Determination of KKG
Activities on Teacher Performance

Independent Dependent R2
Variable variable
KKG activities Teacher 0.511
Performance

The coefficient of determination generated by the
regression model is 0.511, so the contribution of
the influence of the KKG activity variable on
teacher performance is 0.511 x 100 = 51.1%.

Section “Education”

The results of this study indicate that the KKG
activity has a positive and significant effect on
teacher performance. The statistical tests' results
on the impact of KKG activities on teacher per-
formance show that the significance value of the
KKG activity variable is 0.001 (smaller than 0.05)
and the regression coefficient is 0.400 (positive).
Hypothesis 1 (H1) is accepted, which means that
the activity KKG has a positive and significant ef-
fect on teacher performance. This study's results
align with the research conducted by [2, 4],
which stated that KKG activities contributed pos-
itively and significantly to teacher performance.
The more the KKG activities increase, the teach-
er's routine will increase.

Regarding this KKG, the author [1] explained that
the Teacher Working Group (KKG) is a forum for
the professional development of elementary
school teachers who are members of school clus-
ters. The KKG is a non-structural forum or organ-
ization that is independent, based on kinship and
has no hierarchical relationship with other insti-
tutions. The existence of the KKG is part of the
embodiment of the professional coaching system
because it includes a series of activities to im-
prove the quality of education, teacher profes-
sional abilities, the quality of the teaching and
learning process, and learning outcomes by uti-
lizing all the resources and potentials possessed
by schools, education personnel and the sur-
rounding community.

Teacher working group (KKG) activities can be
an effective vehicle to improve teachers' perfor-
mance in the field. Teacher performance is the
result achieved by the teacher in carrying out the
tasks assigned to him based on skills, experience,
sincerity, and time, with the resulting output re-
flected in quantity and quality. The working prin-
ciple of the KKG is activities from teachers, by
teachers and for teachers from all schools. The
Teacher Working Group consists of all teachers
in the group concerned, which operationally, the
Teacher Working Group can be further divided
into smaller groups based on grade level or per
subject [8].

The purpose of the KKG, according to [7], is to
solve the various main tasks and functions of
teachers in schools and create a forum for teach-
ers to be together in determining the planning,
implementation, and assessment of learning.
KKG activities must be carried out continuously,
programmed, and scheduled based on the needs
of teachers in schools. This is done so that the
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KKG activities positively impact teachers in the
teaching and learning process because the activi-
ties discussed in the KKG are related to teaching
and learning activities. Therefore, in KKG activi-
ties, teachers are required to play an active role
in the implementation of all activities held in the
KKG, namely, cooperation between one teacher
and another teacher.
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Abstract. This study aims to determine whether there is a positive influence
on the use of problem-based learning strategies and the use of direct learn-
ing strategies on Figh learning outcomes for MA Palapa Nusantara students.
The type of research used in this research is quantitative research with an
experimental research approach with Quasi-Experimental Design research
methods. Data collection techniques in the study used tests, observations,
and documentation. In the Experiment class, teachers' teaching activities are
in the Good and Very Good categories, and the value of student learning ac-
tivities is 90.2%. While in the Control class, the value of teacher teaching ac-
tivities is in the Good and Very Good category, and the importance of student
learning activities is 80.8%. The prerequisite test shows that the data is typi-
cally distributed and homogeneous. It is concluded that using Problem
Based Learning strategies can significantly improve achievement or learning
outcomes. In contrast, direct learning strategies cannot substantially im-
prove learning achievement or outcomes.

Keywords: Learning Strategies; Problem Based Learning; Direct Learning;
Learning Outcomes.

INTRODUCTION

Teachers should provide opportunities for stu-
dents to think, analyze, solve problems, and act
without fear so that the learning process can run
more effectively and efficiently [14]. The success
of the teaching and learning process is the main
thing that must be achieved in implementing ed-
ucation in schools [11]. Student participation in
learning activities is essential in determining the
success of learning activities [18]. Teaching and
learning activities in schools aim to achieve in-
creased learning outcomes [16]. Learning out-
comes are the value of student achievement after
following the learning process as a form of
knowledge and understanding and their applica-
tion [8].

The learning process implemented for students
can effectively improve knowledge, skills and
changes in characteristics as a provision to be
applied in everyday life. Therefore, learning ef-
fectiveness depends on the learning objectives
that will improve specific learning outcomes [9].

Section “Education”

Thus, learning outcomes are changes in student
behaviour after learning material in a subject at
school.

One of the subjects taught at the Madrasah Aliyah
level is Figh. Figh is knowledge of Islamic Shari'a
laws obtained through the ijtihad method [3].
Figh subjects in the Madrasah Aliyah curriculum
are defined as one of the clusters of Islamic reli-
gious education subjects that aim to prepare stu-
dents to recognize, understand, appreciate, and
practice Islamic law, which becomes the basis for
their way of life [15].

In Figh, subjects students are taught about the
concepts of Figh and worship in Islam, including
property ownership contracts, buying and sell-
ing, khiyar, muamalah, alms, grants, gifts, en-
dowments, usury and insurance [6]. Likewise, at
MA Palapa Nusantara, Figh learning is expected
to provide understanding for students in re-
sponding and practising it in their social life. By
understanding Figh, students can carry out wor-
ship properly and correctly because Figh is the
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understanding of the scholars of Islamic law con-
tained in legal sources (Al-Qur'an and As-
Sunnah) [2]. MA Palapa Nusantara has an educa-
tional identity that leads to religious education
and provides a forum for teaching and learning,
So the Figh learning process supports the realiza-
tion of increasing students' human resources
from the intellectual side, emotional and spiritu-
al, that the vision and mission of the MA Palapa
Nusantara can be realized and implemented cor-
rectly through effective and efficient planning,
implementation and evaluation.

The process of learning Figh at MA Palapa
Nusantara has been carried out quite well. The
student's activities in the classroom and the level
of students' understanding of the material being
taught are still very lacking. This is thought to be
influenced by the learning strategy applied by the
teacher is still not appropriate. The passive learn-
ing process the teacher uses causes students to
sit, listen, and record learning and impacts stu-
dents' difficulties in understanding and exploring
what is being learned. Students do not play an
active role in the learning process, and it is chal-
lenging to develop their thinking skills. What the
teacher said they ignored and did not become
something important to them. Then some stu-
dents also look sleepy because the class atmos-
phere is less lively. Students rarely ask questions,
although teachers often ask students to ask stu-
dents if there are things that are not clear or not
understood. This problem arises because stu-
dents ignore what the teacher says. The material
presented by the teacher does not become the
focus of their thinking.

Some teachers at MA Palapa Nusantara have not
fully presented the appropriate learning stages.
For example, teachers rarely do apperception
activities to attract students' attention to new
material to be taught when starting learning,
even though those activities are essential be-
cause the understanding depends on students'
readiness to accept the latest material. In addi-
tion, not many teachers explain the learning ob-
jectives or objectives of the material to be taught.
The teacher directs students to listen to the ex-
planation of the material and even reads the ma-
terial directly without requiring the purpose of
the learning being carried out. It is not uncom-
mon for teachers to leave the topic being taught,
so misconceptions among students often happen.

The preliminary observations on students' Figh
abilities at MA Palapa Nusantara showed that

Section “Education”

many students did not understand the proposed
Figh principles, which became the initial founda-
tion in learning Figh. Students are also unable to
relate the problems given by the teacher with the
appropriate arguments of the Qur'an or Hadith.
Even students consider what is found in the book
far from social practice. In this condition, stu-
dents should be able to practice the laws con-
tained in the Qur'an and Al-Hadith as a basis for
carrying out daily activities.

The teacher does not present problems related to
the material being taught, even though Figh in
social practice is constantly developing. Still, in
reality, the issues presented by the teacher are
only fixated on what is contained in the book.
These problems are still general and not infre-
quently; what exists is very far from what stu-
dents face in their environment. So indirectly, the
strategies prepared by the teacher have not been
fully able to develop student's analytical skills or
investigations related to the topic of problems
they receive. Learning activities are still centred
on the teacher, and the teacher is the main object,
while students only act as passive listeners who
are still confused by what the teacher says.

The teacher-centred learning process results in a
lack of student-cooperative attitudes [4]. Stu-
dents tend not to be able to discuss with their
classmates because learning comes entirely from
the teacher. Teachers rarely direct students to
consult with their classmates about the problems
and do not give students the time to present or
reflect on what they have learned. It is essential
to strengthen the material and conclude learning
outcomes through reflection activities during the
learning process. These activities will provide
material conclusions to students so they can be
implemented in their daily lives.

Then the results of observations on student activ-
ities during the learning process are students
rarely pay attention to the teacher while study-
ing. Students tend to do other activities in the
classroom, such as playing and talking with their
classmates and sometimes, students are found
sleeping in class. Student responses when learn-
ing activities are very lacking, and student's abil-
ity to solve problems and deliver problem-
solving results are not so good. When directed to
analyze, most students cannot find a clear picture
of the issues they receive. Then when making
presentations or reading the results of discus-
sions in front of the class, students tend to be
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nervous, embarrassed, and unable to convey the
results of their meetings.

Observing these problems and the current issues
that are developing in education today, we need a
learning strategy that has appropriate character-
istics and can solve educational problems at MA
Palapa Nusantara. It's a learning strategy that
gives students an active role in current condi-
tions, can develop thinking and demands stu-
dents to explore the problem so that students can
provide their conclusions on the current situa-
tion and find solutions to problems in the learn-
ing process. One of the active learning strategies
is the Problem Based Learning strategy.

The problem-Based Learning Strategy was ini-
tially developed by Howard Barrow in the 70s in
medical science at Southern Illinois University
School. At first, Problem Based Learning was
used to study various cases in patients with dis-
eases to be cured [10]. Then after Problem Based
Learning was successfully applied to overcome
problems in the medical world, scientists tried to
use Problem Based Learning strategies in the
field of education to overcome issues in the field
of education [19]. So there is a Problem Based
Learning strategy at MA Palapa Nusantara in
Figh subjects to solve problems teachers, and
students face in the teaching and learning pro-
cess. A problem-Based Learning strategy is learn-
ing that begins by directing students to present
problems related to learning materials that are
closely related to everyday life. From the issues
raised, the teacher requires students to solve
these problems according to the steps of Problem
Based Learning [17].

According to [5], the Problem Based Learning
strategy can be applied through 5 phases, namely
1) problem orientation, 2) student organization
for learning, 3) group investigation, 4) presenta-
tion of results, and 5) analysis and evaluation.
Meanwhile, according to [12], the Problem Based
Learning strategy is applied through four phases:

1) Reviewing and presenting problems. In this
phase, the teacher reviews students' prior
knowledge and directs students to give issues
closely related to real-world life related to the
material to be studied. This condition allows stu-
dents to be motivated to explore information
from several references as material to solve the
problems that have been presented.

2) Develop strategies. In this phase, departing
from the information collected in the first phase,
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students are directed to develop appropriate
strategies to solve the problems that have been
presented.

3) Apply strategies. In this phase, students use
the methods that have been prepared in the sec-
ond phase to solve the problems that have been
presented.

4) Discuss and evaluate the results. In this phase,
the teacher asks students to assess the validity of
their solutions by asking representatives from
each group to report the results in front of the
class.

The four phases allow the Problem Based Learn-
ing strategy to influence students' Figh learning
outcomes because, in the Problem Based Learn-
ing strategy, students gain knowledge from the
problem-solving process that has been carried
out [20]. This condition is in line with what was
stated by [20] that the Problem Based Learning
strategy can affect students' knowledge in solv-
ing social problems that exist in society [12]. Be-
cause applying those strategies can help students
understand the Figh concepts, they are learning
and help them find links between ideas.

This is in line with the results of research by [13],
that the Problem Based learning strategy affects
students' cognitive abilities because it is one of
the student-centred learning strategies that
begin with presenting real-world problems and
then solved by students [7]. This condition allows
Figh subjects to become a preferred field of study
so that, in the end, it can affect students' Figh
learning outcomes. Problem Based Learning
strategy can solve Figh learning problems at MA
Palapa Nusantara by looking for issues experi-
enced by students in studying Figh subjects, then
influencing overcoming problems encountered in
learning. However, from the beginning of 2020 to
2022, all countries worldwide, especially Indone-
sia, are still hit by the disaster, namely the
COVID-19 outbreak. The COVID-19 pandemic is a
health crisis that has hit almost all corners of the
world [1]. This pandemic impacts various fields,
one of which is the field of education. To over-
come the COVID-19 pandemic, all countries in
the world, especially Indonesia, have implement-
ed social distancing, namely social distancing de-
signed to reduce the interaction of people in the
broader community [1]. With social distancing,
learning in schools is hindered, so the govern-
ment urges the government to carry out online
learning for areas exposed to COVID-19 and face-
to-face for areas not exposed to COVID-19.
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Based on the description above, it is necessary to
research the effect of problem-based and direct
learning strategies on the figh learning outcomes
of MA Palapa Nusantara East Lombok students in
the 2021/2022 academic year.

METHODS

The type of research used in this research is
quantitative with an experimental research ap-
proach with Quasi-Experimental Design research
methods. The population in this study were MA
Palapa Nusantara students as a whole, with the
number of classes consisting of 8 and the total
number of students being 210. The sampling
technique used in this research is group sampling
(Cluster Random Sampling). So that the section
or class used to represent the population consists
of two classes, namely the experimental class,
which is taught by problem-based learning strat-
egies and the control class, which is taught by di-
rect learning strategies.

This research was conducted in MA Palapa
Nusantara Selebung, Keruak District, East Lom-
bok Regency. The analysis is carried out in the
even semester of the 2021/2022 academic year.
The research variables used in this study are:

1) The dependent variable measured in this
study is the student's Figh learning outcomes in
Figh subjects;

2) The independent variables used in this study
are problem-based learning strategies and direct
learning strategies - the research design used in
this study is a nonequivalent control group de-
sign (Table 1).

Table 1 - Research design nonequivalent control
group design

Group Pre-Test |Treatment |PostTest
Experiment |01 X 02
Control 03 04

Notes: 01 - Initial ability test results in the experi-
mental class (pre-test); 02 - Final ability test results
in the experimental class (post-test); 03 - Initial abil-
ity test results in the control class (pre-test); 04 -
Final ability test results in control class (post-test); X
- Treatment with problem-based learning strategies

The data collection techniques used in this study
were the test, observation, and documentation to
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obtain relevant results. The data analysis tech-
niques for this research are prerequisite, normal-
ity, homogeneity, and hypothesis testing. After
the prerequisite test is met, the research hypoth-
esis test is carried out by the Independent Sam-
ples T Test. This test is conducted to test the sub-
ject before and after a process. The criteria used
to test the hypothesis are: If the probability value
(sig) > 0.05, Ho is accepted.

RESULTS AND DISCUSSION

The Effect of Problem-Based Learning Strategies
on Students' Figh Learning Outcomes. The data
collected in this study came from the results of
students' Figh tests which consisted of students'
pre-test and post-test scores, teacher teaching
activities, student learning activities, discriminat-
ing power of questions, and level of difficulty. The
data that has been collected is then analyzed
carefully. So the analysis results will be a strong
basis for making decisions or conclusions in this
study.

After taking action using the Problem Based
Learning strategy, it can be seen that the changes
in the scores or scores obtained by the students,
namely the average value of 67 in the pre-test,
increased to 85.7 in the post-test. And the highest
score on the pre-test, 80, rose to 95 on the post-
test. And the lowest score of 50 on the pre-test
increased to 77.5 on the post-test.

Data on teaching activities during the teaching
and learning process takes place using a prob-
lem-based learning approach. It can be seen that
teacher teaching activities using a Problem Based
Learning approach are in the Good and Very
Good categories. For teacher teaching activities
for eighteen, the number of very good predicates
is 13 times, and for suitable predicates, five
times.

Data on student learning activities during the
study showed that student learning activities us-
ing a learning approach using Problem Based
Learning had a value of 90.2% with the percent-
age of student learning activities in each face-to-
face meeting, which varied considerably.

For the difficulty level, the questions are at the
Easy and Medium levels, consisting of 9 items
having a moderate level of difficulty and 31 ques-
tions having an Easy level of difficulty. After con-
ducting the test of the discriminatory power of
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the items, it is known that for each item, there is
"an excellent distinguishing power of the items".

Before testing the hypothesis of each problem
formulation, what must be done first is to deter-
mine the Normality and Homogeneity test. The
results of the calculation show t count > t table, it
can be concluded that the application of Problem
Based Learning strategies can improve learning
outcomes or student achievement. Decision: Be-
cause t arithmetic (5.84)>t table (1.69 ,with de-
grees of freedom (dk) = n-1=32-1=31, a= 0.05,
then there is a significant difference. Thus, it can
be concluded that applying Problem Based
Learning (PBL) Learning Strategies can signifi-
cantly improve achievement or learning out-
comes.

In research activities on Problem Based Learning
strategies, it is clearly seen that learning
achievement has increased significantly. The sig-
nificance of this learning achievement is influ-
enced by the learning strategies used so that the
value of students has a significant difference after
experiencing the action in the classroom.

The Influence of Direct Learning Strategies on
Students’ Figh Learning Outcomes. After taking
action using the Direct Learning strategy, it can
be seen that the changes in the scores or scores
obtained by the students, namely the average
value of 67 in the pre-test, increased to 79 in the
post-test. And the highest score on the pre-test,
77.5, increased to 85 on the post-test. And the
lowest score of 57.6 on the pre-test increased to
72.5 on the post-test. The teacher's activities for
eighteen meetings revolved around the predi-
cates of Good and Very Good, where the number
of very good predicates is five times and of suita-
ble predicates 13 times.

Data on student learning activities during the
study showed that learning activities using a
learning approach using Direct Learning had a
value of 80.8%. The percentage of student learn-
ing activities in each face-to-face meeting varied
considerably.

The questions are at the Easy and Medium levels
for the difficulty level. Which consists of 10 items
having a moderate level of difficulty level and 30
questions having an Easy level of difficulty level.
As for the differentiating power of the items in
this research, the different ability of the ques-
tions is good, and the extra power of the ques-
tions is excellent, which consists of 2 questions
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that have good discriminatory power and 38
questions with superior discriminating power.

After analyzing the data, it is known that t count
(-12,63) < t table(1,69) , with degrees of freedom
(dk) =n-1=32-1=31,a=0.05, then there is no
significant difference. So the conclusion is that
implementing Direct Learning (DL) learning
strategies cannot significantly improve achieve-
ment or learning outcomes.

Differences in Figh Learning Outcomes by MA Pa-
lapa Nusantara Students who were taught with
Problem Based Learning Strategies with Direct
Learning Strategies on Figh Learning Outcomes of
MA Palapa Nusantara Students. In the Experi-
mental class that uses Problem Based Learning
strategies after the post-test activity, the stu-
dent's average score is 85.7. The highest value is
95, and the lowest value is 77.5. The teacher's
teaching activities revolve around Good and Very
Good predicates, where the number of very good
predicates is 13 times and of suitable predicates
five times. At the same time, the average percent-
age of student learning activities contributed to
90.2%. The item discrepancy is very good for the
discriminatory power of the items; as for the dif-
ficulty level, the questions are at the Easy and
Medium levels. Which consists of 9 items having
a moderate level of difficulty level and 31 ques-
tions having a manageable level of difficulty level
o= 0.05, then Hy is accepted. So based on the re-
sults of the analysis above, it can be concluded
that "The application of Problem Based Learning
(PBL) Learning Strategies can significantly im-
prove achievement or learning outcomes".

Based on the calculations carried out, it was ob-
tained that there was a sufficient or moderate
correlation coefficient between the pre-test and
post-test scores. It got t-count (-12.63 < t table
(1.69) with the conclusion that the application of
Direct Learning (DL) learning strategies did not
can significantly improve achievement or learn-
ing outcomes. After conducting post-test activi-
ties in the control class using Direct Learning
strategies, the student's average score was 79.
The highest score was 85, and the lowest was 75
in teacher-teaching activities ranges in the predi-
cate Good and Very Good. The average percent-
age for student learning activities is 80.8%. The
differentiating power of the items is in the Dis-
tinctive Power of Good Questions and the Dis-
tinctive Power of Very Good Questions.

Based on the results of the analysis, it is clear that
there are differences in the achievement of stu-
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dent learning outcomes that are taught using
Problem Based Learning and Direct Learning
strategies. The two differences have a significant
difference. Some tests are carried out, such as the
pre-test and post-test correlation tests in the ex-
perimental class or classes taught using the Prob-
lem Based Learning strategy. The correlation
value shows good quality as evidenced by the
correlation value that has been fulfilled; namely t
count is more significant than the t table. While in
the control class or the class taught using the Di-
rect Learning strategy. There was no significant
change, as evidenced by the pre-test and post-
test correlation tests results that still did not
meet the calculation criteria, namely, the t-count
is smaller than the t-table. In addition, the aver-
age student learning outcomes using Problem
Based Learning is higher than Direct Learning
with normally distributed data. Several other fac-
tors are discriminatory power and difficulty lev-
el, leading to problem-based learning strategies.
It is concluded that applying Problem Based
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Abstract. This paper uses MATLAB, a finite element software program to compare
the results of several finite analysis methods for continuous plates and check the
degree of correlation with the exact values obtained by Timoshenko (1959) and
Cheung (1996). The results showed little or no significant difference between plates
in finite elements. Two different finite Numerical techniques are used. The Finite
Strip and Exact methods and their results are compared to the results from the
MATLAB program. Finite element analysis (FEA) workflow using MATLAB includes
generation of meshes, geometry creation, defining physics of load, initial conditions
and boundary problems, calculation, and results from visualization. FEA is a very
general approach for solving Equations in science and engineering. This work offers
solutions to the increasing errors associated with several other numerical methods
when solving any equations of plates (continuous). It makes it easier to calculate
and design larger structures through geometry discretization of plates and plains
into more minor elements.

Keywords: Finite Element Analysis; Finite Element Method; MATLAB; Continuous
Plates; Finite Strip Method; Exact Method.

INTRODUCTION

The finite element method (FEM) is a technique
that is used to analyze finite elements of any giv-
en phenomenon. For any physical phenomena to
be quantified and comprehended, it is necessary
to use mathematics; such physical phenomena
can include thermal transport, structural or fluid
behaviour, biological cell growth, and wave
propagation. Partial differential equations (PDEs)
describe most of these processes. However, the
finite element method and other numerical tech-
niques developed over the past decades are used
to solve partial differential equations using a
computer.

Finite element analysis is a numerical technique
based on the finite element method (FEM). This
technique uses computer programs to predict
behaviours of several physical systems, such as
the deformation of solids, fluid flow, and heat
conduction. Engineers and physicists use FEA as
it allows the application of physical laws to prac-
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tical scenarios. This allows for precision, versatil-
ity, and practicality.

FEM is widely used to get solutions for complex
problems in the engineering field that are formu-
lated using PDEs.

The development of reliable computer programs
is required for numerical simulations based FEM
to get correct solutions. This undergraduate the-
sis aims to help students understand how finite
element processes solve problems through com-
puter programs. The foundations of FEM and
other computational problems have been taught
and discussed in class lectures. Although, a class
alone is not sufficient to grasp deep knowledge of
how the operations like matrix assembly, bound-
ary conditions, etc. all work effectively.

The role of plate structures in every structural
system that man has ever built cannot be over-
emphasized. Closed-form solutions to specific
plate problems are seen in the literature and are
an asset to this century's designers.
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These solutions, however, are generally for plates
with relatively simple support and loading condi-
tions and restricted to elastic, homogenous, iso-
tropic plates of constant thickness. During the
early periods of engineering, plates were de-
signed with much more strength than was re-
quired. With the introduction of digital comput-
ers, investigators have all focused on numerical
techniques and their study, like the FEA, used to
solve the problem of plate structures.

This work simply tries to offer solutions linked to
the other numerical methods in solving continu-
ous plate’s equations through FEA. It aims at:

1. Reducing errors in calculation.
2. Aiding calculations of larger structures.
3. Aiding in the design of larger structures.

4. Develop programs that tackle issues on any
form of continuous plates.

METHODOLOGY

Matrix Laboratory is a programming software
used for quick and easy scientific calculations
and Input/Output (I/0).

It has hundreds of built-in functions for a wide
range of computations and many toolboxes set
for different research disciplines, for example,
data analysis, optimization, and statistics. Among
much strength:

1) MATLAB may behave as a calculator or as a
programming language.

2) MATLAB combines calculations and efficiently
plots graphs.

3) MATLAB is not challenging to learn.

4) MATLAB is interpreted (not compiled), and
errors are not hard to fix.

5) MATLAB is optimized to perform matrix oper-
ations quickly and efficiently.

6) MATLAB has some object-oriented elements.

Finite element analysis of continuous plates.
Outline of steps. In any region of space where a
particular phenomenon is occurring (continu-
um), a problem of any dimension, the field varia-
bles (stress, displacement, etc.) can assume an
infinite set of values because it is a function of
each generic point on the continuum. The finite
element discretization procedure decreases the
issues to one with a limited number of unknowns
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by dividing the solution region into smaller bits
and expressing the unknown field variable in
terms of an appropriate approximating function
within each element. The values of the field vari-
ables gotten for specific pints which let on the
element boundaries every other point in which
the details are completely defined using the in-
terpolation (approximating) function.

Step 1. Discretization of plate. The discretization
is done accordingly, and if the number of divi-
sions increases, it is done similarly. Sixty-four el-
ements were discretized. The node and element
numbers are also shown below [35].

Figure 1 shows the figures denoting the number
of nodes in which the graphs are plotted in y and
x directions using MATLAB for a 64-element di-
vision.
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Figure 1

Figure 2 shows the node numbering done in the
MATLAB program for the x-axis for 64 elements.
The same procedure is used to number nodes.
When the node number increases, the total will
start from the centre of the plate along the x axis
from left to right.

Figure 3 shows the numbering of nodes done in
the MATLAB program for the y-axis for 64 ele-
ments. The same procedure will follow in the
number of factors; increased node numbering
will be done along the centre line of the plate
from top to bottom.

The first thing to do in FEA is to divide the rec-
tangular plate into more minor elements. The
discretization can be achieved using a variety of
factors, which depends on the degree of accuracy
needed and the nature of the solution region.
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During the analysis of plates by FEM, the choice
of the number and the kind of element used is
only a matter of good judgment and experience.
The number of finite elements in a portion of the
solution region where the variable is being mod-
elled (displacement) differs. An essential part of
the discretization process is node identification
and numbering. And the total of nodes should be
orderly.

This is important because the finite element
equation generated for each element takes cog-
nizance of the node numbers around that ele-
ment.
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Step 2. Develop or write the MATLAB program for
the plate.
% FiniteElementParkings1.m Program for Finite Element
Analysis of
% Rectangular Plates subjected to Bending using
Automatic Mesh Generation
% Data Programs
% FiniteElemMeshGen5a
% FiniteElemMeshGen5b
% FiniteElemMeshGen7a
% FiniteElemMeshGen7b
% FiniteElemMeshGen7c
% FiniteElemMeshGen7d
tic
FiniteElemMeshGen3aRebecca
% Ex = E;
%Ey=E;
%VX=v;
%Vy=v,
% Gxy = E/(2*(1+v));
% Dx = Ex*t*3/(12*(1-Vx*Vy));
% Dy = Ey*t*3/(12*(1-Vx*Vy));
% D1 = VX*Ey*t"3/(12*(1-Vx*Vy));
% Dxy = Gxy*t"3/12;
Ks=zeros(3*f,3*f);
K=zeros(12,12,s);
% k=zeros(12,12,s);
% ELEMENT STIFFNESS MATRIX CALCULATION
disp (ELEMENT STIFFNESS MATRIX CALCULATION:');
foral=1:s
%  FiniteElemStiffnessMatrix1
p =a/b;
s1=20%a"2*Dy + 8*b*2*Dxy;
s2 = 15%a*b*D1,
s3 = 20*b*2*Dx + 8*a*2*Dxy;
s4 = 30*a*p*Dy + 15*b*D1 + 6*b*Dxy;
s5 = 30*b*p*(-1)*Dy + 15*a*D1 + 6*a*Dxy;
$6 = 60*p”(-2)*Dx + 60*p"2*Dy + 30*D1 + 84*Dxy;
s7 = 10*a*2*Dy - 2*b*2*Dxy;
s8 =-30*a*p*Dy - 6*b*Dxy;
s9 = 10*b*2*Dx - 8*a*2*Dxy;
s10 = 15*b*pA(-1)*Dx - 15*a*D1 - 6*a*Dxy;
s11 = 30*p*(-2)*Dx - 60*p"2*Dy - 30*D1 - 84*Dxy;,
s12 = 10*a*2*Dy - 8*b"2*Dxy;
s13 =-15%a*p*Dy + 15*b*D1 + 6*b*Dxy;
s14 = 5%a*2*Dy + 2*b*2*Dxy;
s15 = 15*a*p*Dy - 6*b*Dxy;
§16 = 10*b*2*Dx - 2*a*2*Dxy;,
s17 = 30*b*p*(-1)*Dx + 6*a*Dxy;
s18 = 5*b*2*Dx + 2*a*2*Dxy;
§19 = 15*b*pA(-1)*Dx - 6*a*Dxy;
$20 = -60*p"(-2)*Dx + 30*p"2*Dy - 30*D1 - 84*Dxy;
s21 =-30*p"(-2)*Dx - 30*p*2*Dy + 30*D1 + 84*Dxy;
k1=[s1-s2-s4s70-s8
-5253s50s9s10
-54 35568510511
s70s8s1s2s4
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059s10s2s3s5
-s8 510 511 s4 s5s6];
k2=[s120s13s1405s15
0s16-s170s18-s19
s13s17 s20-s15s19 s21
s140-s15s120-s13
0s18-s190s16-s17
$15s19 521-s13 517 s20];
k3 =[s15s2-s4s70-s8
§2s3-s5059-s10
-54-s5 56 s8 -s10 511
s70s8s1-s2s4
0s9-s10-s2s3-s5
-s8-510 511 s4-s5 s6);
% k(,,a1) = [k1k2; k2' k3]*(15%a*h)*(-1);
K(:-,a1) = [k1 k2; k2' k3]/(15*a*b);
% K=k(,:al);
N1 = Connectivity(al,1);
N2 = Connectivity(a1,2);
N3 = Connectivity(a1,3);
N4 = Connectivity(a1,4);
X =[3*N1-2 3*N1-1 3*N1 3*N2-2 3*N2-1 3*N2 3*N3-2
3*N3-1 3*N3 3*N4-2 3*N4-1 3*N4];
Ks(X,X) = Ks(X,X)+ K(:,;al);
% Ks(X,X) =Ks(X,X)+K;
disp(Ks);
end
disp('FINAL GLOBAL STIFFNESS MATRIX IS:);
disp(Ks);
Fgs = zeros(12,1,s);
Fq = zeros(3*f,1);
for ¢3 = 1:length(sq) % Number of Finite Elements
considered for UDL (sq = s or 0)
% q = SpecificGravity*t; % for self weight or specify the
value of g
% q=6;%forexample

N1 = Connectivity(sq(c3),1);
N2 = Connectivity(sq(c3),2);
N3 = Connectivity(sq(c3),3);
N4 = Connectivity(sq(c3),4);

Mx1 = -a*b*2*q/24;
My1 = a*2*b*q/24;
Fw1 = a*b*q/4;
Mx2 = a*b*2*q/24;
My2 = a*2*b*q/24;
Fw2 = a*b*q/4;
Mx3 = -a*b*2*q/24,
My3 = -a*2*b*q/24;
Fw3 = a*b*q/4;
Mx4 = a*b*2*q/24,
My4 = -a*2*b*q/24,
Fw4 = a*b*q/4;

Ng = [Mx1 My1 Fw1 Mx2 My2 Fw2 Mx3 My3 Fw3 Mx4

My4 Fw4];

% disp(Element Load Vector due to Distributed Load q:

),
% disp(Ng);
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Fgs(;.,c3) =Ng’;

X1 =[3*N1-2 3*N1-1 3*N1 3*N2-2 3*N2-1 3*N2 3*N3-2
3*N3-1 3*N3 3*N4-2 3*N4-1 3*N4;

Fq(X1) = Fq(X1) + Fgs(;,;,c3);
end
% disp('Net Global Load Vector due to Distributed Load : ');
% disp(Fq);
% disp('Global Load Vector due to Nodal Loads :);
FnL = zeros(3*f,1); % Nodal Loads
% nL = Number of Nodes containing Nodal Loads
forad =1:.nL

Nn = NodalNumber(a4); % Nodal Number of Node
containing Nodal Loads

Mx = NodalLoad(a4,1);

My = NodalLoad(a4,2);

Fw = NodalLoad(a4,3);

FnL(3*Nn-2,1) = FnL(3*Nn-2,1) + Mx;

FnL(3*Nn-1,1) = FnL(3*Nn-1,1) + My;
FnL(3*Nn,1) = FnL(3*Nn,1) + Fw;
end
% disp('Net Global Load Vector due to Nodal Loads :*);
% disp(FnL);
Fs=Fq+ FnL,
% disp('Net Global Load Vector =");
% disp(Fs);

% disp('CALCULATION OF DISPLACEMENTS?);
% disp('Put zero boundary conditions for displacements :);
Ds = zeros(3*f,1);
BCs = zeros(3*f,1);
for c5=1;
Ns = Nodes(c5); %input('Give nodal number :);
U = BoundaryCondition(c5,1); %input(‘Type [0] for no
Translation in the Global X Direction else Type [1] : );
V = BoundaryCondition(c5,2); %input('Type [0] for no
Translation in the Global Y Direction else Type [1] :);
W = BoundaryCondition(c5,3); %input('Type [0] for no
Translation in the Global Z Direction else Type [1] :);
BCs(3*Ns-2,1) = U;
BCs(3*Ns-1,1) = V;
BCs(3*Ns,1) = W;
end
Dr = find(BCs);
Kr = Ks(Dr,Dr);
disp(Reduced Structure Stiffness Matrix is:);
disp(Kr);
Fr = Fs(Dr,1);
% disp('Reduced Force Vector is:");
% disp(Fr);
% Ds(Dr,1) = KrA(-1)*Fr;
Ds(Dr,1) = Kr\Fr;
% disp('DISPLACEMENT MATRIX IS OBTAINED AS3);
% disp(Ds);
% disp('CALCULATION OF MEMBER FORCES));
% % POST-PROCESSING
% % Calculation of STRAIN B and ELASTICITY MATRIX D
% % A = Inverse Matrix of C
A=[001000000000
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010000000000
-100000000000
0-2/a-3/a*20000-1/a3/a*2000
1/a-1/b-1/(a*b) 0 1/b 1/(a*b) -1/a 0 1/(a*b) 00 -
1/(a*b)
2/b0-3/b*21/b03/b*2000000
01/a*22/a*300001/a*2-2/a*3000
0 2/(a*b) 3/(a*2*b) 0 -2/(a*b) -3/(a*2*b) 0 1/(a*b) -
3/(a*2*b) 0-1/(a*b) 3/(a*2*b)
-2/(a*b) 0 3/(a*b*2) -1/(a*b) 0 -3/(a*b"2) 2/(a*b) 0 -
3/(a*b*2) 1/(a*b) 0 3/(a*b*2)
-1/b*2 0 2/b*3-1/b*20-2/b*3000000
0-1/(a*2*b) -2/(a*3*b) 0 1/(a*2*b) 2/(a*3*b) 0 -
1/(a*2*b) 2/(a*3*b) 0 1/(a*2*b) -2/(a*3*h)
1/(a*b*2) 0-2/(a*b*3) 1/(a*b*2) 0 2/(a*b*3) -1/(a*b*2)
0 2/(a*b*3) -1/(a*b*2) 0 -2/(a*b*3)];
% disp('Inverse Matrix of C : ");
% disp(A);
syms x y
Wxy = [T xy X*2 x*y yA2 xA3 xA2*y x*yr2 yA3 xA3*y x*yA3];
B1 = -[diff(Wxy,x,2); diff(Wxy,y,2); -2*diff(diff(Wxyx),y)*A;
D =[Dx D1 0; D1 Dy 0; 0 0 Dxy]; % D is Elasticity Matrix
% % CALCULATION OF ELEMENT FORCES IN LOCAL
COORDINATES
for Pannel = 1:Pannels
for c6 = 1:Elements % Number of Finite Elements in a
Pannel for Post-Processing
N11 = RespElemNumber(Pannel,c6);
N1 = Connectivity(N11,1);
N2 = Connectivity(N11,2);
N3 = Connectivity(N11,3);
N4 = Connectivity(N11,4);
X2 = [3*N1-2 3*N1-1 3*N1 3*N2-2 3*N2-1 3*N2 3*N3-
2 3*N3-1 3*N3 3*N4-2 3*N4-1 3*N4];
ElemDispl = Ds(X2,1);
fprintf('Panel %d \n', Pannel);
fprintf(ELEMENT NUMBER %d \n' ,N11);
% for ¢7 = 1:Ntp % Number of Interpoltion Points in the
Element
x1 = ElemInterpolCoord(c6,1);
y1 = ElemInterpolCoord(c6,2);
B = subs(subs(B1,x,x1),y,y1); % B is the Strain Matrix
Stresses = (D*B*Ds(X2,1))’
NodalDisplacements = [ElemDispl(3*c6-2)
ElemDispl(3*c6-1) ElemDispl(3*c6)];
fprintf('Stresses at Node %d \n', c6);
disp(Mx, My, Mxy :);
disp(Stresses);
fprintf('Displacements at Node %d \n', ¢6);
disp('Rotation about X, Rotation about Y, Deflection :

disp(NodalDisplacements);
end
end
% Special Response
% Twisting and Bending Moments at Node 1 of First
Corners of Pannels
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for c8 = 1:Pannels
N22 = FirstCornerElemNumber(c8);
N1 = Connectivity(N22,1);
N2 = Connectivity(N22,2);
N3 = Connectivity(N22,3);
N4 = Connectivity(N22,4);
X3 = [3*N1-2 3*N1-1 3*N1 3*N2-2 3*N2-1 3*N2 3*N3-2
3*N3-1 3*N3 3*N4-2 3*N4-1 3*N4J;
ElemDispl = Ds(X3,1);
x1=0;
y1=0;
B = subs(subs(B1,x,x1),y,y1); % B is the Strain Matrix
Stresses = (D*B*Ds(X3,1))’;
fprintf(ELEMENT NUMBER %d \n' ,N22);
NodalDisplacements = [ElemDispl(1) ElemDispl(2)
ElemDispl(3)];
fprintf(‘'Stresses at Node 1 of Panel %d \n', ¢8);
disp(‘Mx, My, Mxy :);
disp(Stresses);
fprintf('Displacements at Node 1 of Pannel %d \n', c8);
disp('Rotation about X, Rotation about Y, Deflection : );
disp(NodalDisplacements);
end
toc

Step 3. Run program for result. After all the essen-
tial information, click on the run menu to run the
program for the result.

Step 4. Compare the result with the finite strip
method and the exact method. After getting the
results, compare the result with Timoshenko’s
exact method [40] and Cheung’s finite strip
method [4].

Step 5. Solve for a plate with different widths and
lengths. Assume the width of a plate is four and
the length is also four for each of the spans. As-
sume also the value of g in the UDL to be
10000 N/m?2, with thickness as 0.2; Young's
modulus E=30x10® N/m?2, Poison’s ratio v=0.2
and D=Et3/(12(1-v?).

RESULTS AND DISCUSSION

Finite element analysis for thin plates continuous
over three spans. This section of the research
work has solved a thin rectangular plate continu-
ous over three spans using the limited element
software program developed by the authors. The
scale is simply supported on all edges, including
the intermediate lines.

Plate properties: S — Number of finite element;
W - Width of plate; a=1; L - Length of plate = 3a =
1; E - Young’s modulus = 30x10® N/m?; V - Poi-
son’s ratio = 0.2; t - thickness = 0.2; g - Uniformly
distributed load (UDL) = 10000 N/m?2.
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Et? B 30x10°x0.2°

D= —= < —20833.33N /m?’
12(1-v?)  12(1-0.2%)

The analysis has been done for: a plate with
width and length equals one; a plate with width
and length equals four with the same thickness.

Results for a plate with width and length equal to
one (Table 1). The results from this research
were compared to [40, p. 231; 4, pp. 87-88].

Result for plate with width and length equals to
four (Table 2). Consider a continuous plate with
three equal spans of width = 4 and length = 4 us-

ing the same thickness of 0.2; g=10000 N/m?;

D=20833.33N/m?;a=4.

Table 1 - Refined Methods - Finite element answer, and the answers also corresponds with that of finite strip
method and exact method

Deflection of the o
Number of middlleloggf Deflection of mzorﬁggrg;?ils " Transverse Longitudinal
m/n finite panel 4, middle of |. . moment of moment of
elements qad panel 2, W interior support, M,B panel 2, M,C panel 2, M,C
5 (qa?)
5 48 -0.0719 0.0036 -6112 5152 6064
7 108 -0.0719 0.0036 -6112 5152 6064
9 192 -0.0719 0.0036 -6112 5152 6064
11 300 -0.0720 0.0036 -6112 5168 6096
13 432 -0.0719 0.0036 -6112 5152 6064
15 588 -0.0718 0.0036 -6112 5136 6048
Table 2 - Finite element method for the continuous plate
Deflection of the o
Number of midd11e10{/6hAe Deflection of m?;gggg;?;ls ¢ Transverse Longitudinal
m/n finite panel 1, middle of |. . moment of moment of
elements qa4 panel 2, W interior support, M,B panel 2, M,C panel 2, M,C
5 (qa?)
5 48 -0.0585 0.0029 -0.0382 0.0322 0.0379
7 108 -0.0585 0.0029 -0.0382 0.0322 0.0379
9 192 -0.0585 0.0029 -0.0382 0.0322 0.0379
11 300 -0.0586 0.0029 -0.0382 0.0323 0.0381
13 432 -0.0585 0.0029 -0.0382 0.0322 0.0379
15 588 -0.0584 0.0029 -0.0372 0.0317 0.0378
Finite strip -0.0583 0.0029 -0.0372 0.0319 0.0373
method [4]
Exact method -00583 0.0029 -0.0381 0.0317 0.0375
[40]
CONCLUSIONS execution time for various element software

The results from MATLAB for continuous plates
exhibit a high degree of correlation with the val-
ues of [40] and [4]. The analysis shows that the
accuracy of results obtained for the plate in vari-
ous finite elements had negligible differences.

Computerization of plate analysis by numerical
methods (finite element method) presents the
difficulty of computer memory management and
ample execution time. It was observed that the

Section “Engineering, Manufacturing and Construction”

would increase as the number of finite elements.
A new area of research has arisen recently, which
would help tackle the problem of high execution
time and efficient memory usage during program
execution. Given the trouble of execution time, it
is advised that a computer of higher memory ca-
pacity be used at least a quad-processor (4 GB
RAM and above) for calculations to generate the
desired solution.
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INTRODUCTION

Abstract. Damage to the road surface will cause many losses that users can feel
directly. One of the factors that influence the damage is waterlogging. In Mataram
City, several roads experience inundation and water runoff when it rains, such as
Jalan Swasembada Kekalik and Jalan Kesra Raya Perumnas. The impact on road
construction is a change in the shape of the road surface layer, which causes road
service performance to decline. So, it needs to be analyzed to determine the dam-
age to the pavement structure in several segments, both flooded and not. The
method used to carry out road damage analysis is the method (Pavement Condition
Index) PCI. Surveying road conditions in the field collected data. The PCI value is
obtained after calculating the parameters, namely: density, deduct value (DV), total
deduct value (TDV), and corrected deduct value (CDV). The results showed that the
types and average values of damage to Jalan Swasembada Kekalik were: subsid-
ence (6.22%), edge cracks (3.22%), vertical downhill road edges (8.22%), patches
(4.25 %), holes (1%), grain release (27.33%). The average value of the Pavement
Condition Index (PCI) for each segment is 36.33%, which is at a lousy level (Poor). In
comparison, on Jalan Kesra Raya Perumnas, the PCI value is 82.5%, which is at a
reasonable level (Good) evidence that the inundated section has a worse condition
than the unflooded section is seen in the Jalan Swasembada Kekalik section, where
the inundated area has a poor to poor condition. In contrast, the unflooded team has
a very good to perfect condition. For the Jalan Kesra Raya Perumnas section, alt-
hough in flooded areas, the road conditions are less than those that are not flooded,
overall, the roads are in good to perfect condition. By looking at the conditions on
each lane, it is necessary to deal damage to several road segments immediately to
have a decent performance in serving traffic.

Keywords: Road Damage; Pavement Condition Index; Puddles.

Drainage channels not functioning properly lead
to puddles on the road surface. Other things that

The components that cause road damage are in-
creased traffic loads, inadequate drainage sys-
tems and asphalt pavement materials. Other
causes are climate, unstable soil conditions, and
planning and execution of work that is not by
specifications [1]. Road damage is not caused by
one factor alone but can be a combination of sev-
eral interrelated causes [11].

Factors causing road damage, in general, are in-
creased traffic volume loads, poor drainage sys-
tems, poor pavement construction material
properties, weather, unstable soil conditions,
very thin pavement layer planning, and inappro-
priate work implementation processes with
specifications [5, 10, 12].

Section “Engineering, Manufacturing and Construction”

cause inundation are changes in land function
and reduced catchment areas [7]. Empirical ob-
servations show that the dominant pool of water
above the road surface occurs because of the
road drainage system. This is due to the lack of
integration with the spatial water system of the
area around the road and uncontrolled spatial
planning. Water in this puddle enters through the
pores of the pavement surface so that it can dam-
age the asphalt bond [9].

Several road segments in Mataram City experi-
ence inundation and water runoff when it rains.
These areas include Kekalik (Jalan Swasembada)
and Perumnas (Jalan Kesra Raya). The condition
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of the road shows that there are puddles in sev-
eral segments during the rain and persist after
the rain has stopped. The impact on road pave-
ment is a change in the shape of the road surface
layer in the form of potholes, rutting, cracks, rav-
elling, and edge scouring. This causes road ser-
vice performance to decline. According to [6],
waterlogging causes the pavement base to be en-
tirely or partially saturated in the road drainage
system.

The damage that occurred in the segment that
experienced inundation appeared to be more se-
vere than that which was only inundated when it
rained. The effect of inundation on road damage
can be determined by comparing the analysis re-
sults of road damage analysis on the flooded
(submerged) and the un-submerged segments.
Several methods can be used to analyze road
damage, including the Pavement Condition Index
(PCI). PCI is a road pavement condition assess-
ment system based on the type and level of dam-
age that occurs and can be used as a reference in
maintenance efforts. Identify the type of damage,
the severity of the injury, and its size based on
the observations during the visual condition sur-
vey [8].

It is necessary to study the effect of inundation
on road surface damage by looking at the condi-
tions on two roads (Jalan Swasembada Kekalik
and Jalan Kesra Raya Perumnas). The purpose of
the study was to determine the damage to sever-
al road segments in the inundated and unflooded
sections when it rains using the PCI method.
Based on the results of the analysis, it can be seen
the condition of the road surface, whether it is in
a state of failure, good to perfect. This is needed
to provide recommendations for handling, so
that road conditions are feasible to serve traffic.

Types of Pavement Damage [2], divided into 19
damages, namely:

1) Crocodile Cracking (Alligator Cracking)

2) Overweight (Bleeding)

3) Block Cracking

4) Basin (Bumb and Sags)

5) Curly (Corrugation)

6) Depression

7) Edge Cracking

8) Joint Reflec Cracking

9) Vertical Downhill Edge (Lane/Shoulder Drop
Off)

10) Longitudinal Crack /Transverse Cracking)
11) Patching (Patching end Utility Cut Patching)
12) Wearing Aggregate (Polished Aggregate)
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13) Pothole

14) Damaged Railroad Crossing (Railroad Cross-
ing)

15) Groove (Rutting)

16) Sungkur (Shoving)

17) Broken Slip (Slippage Cracking)

18) Swelling (Swell)

19) Grain Release (Weathering/Raveling).

Pavement Condition Index (PCI) is the level of
the condition of the pavement surface and the
size in terms of road capability, which refers to
the state and damage to the pavement surface.
PCI is a numerical index whose value ranges
from 0 to 100. A value of 0 indicates the pave-
ment is in a failed condition, and a weight of 100
means that the pavement is still perfect. This PCI
is based on the results of a visual condition sur-
vey. The type of damage, the extent of the dam-
age, and its size are identified when surveying
the condition. PCI was developed to provide an
index of pavement structural integrity and sur-
face operational conditions. Damage information
obtained as part of the PCI condition survey in-
cludes information on the causes of the damage
and whether the damage is load-related or cli-
mate-related.

In the PCI method, the severity of pavement
damage is a function of 3 main factors: a) Type of
damage, b) The severity of the damage, and c)
The amount or density of the damage. The PCI
method only provides information on pavement
conditions when the survey is conducted but
cannot provide a predictive picture in the future.
However, by conducting periodic condition sur-
veys, information on pavement conditions can
help predict future performance. In addition, it
can also be used as input for more detailed
measurements.

Theoretical basis

Determination of Pavement Condition Index Value.
PCI values are obtained in the following order:
a) determine the density, b) determine the de-
duct value, c) determine the total deduct value,
d) find the value of g, e) find the correct deduct
value (CDV), f) calculate Pavement Condition In-
dex (PCI) value.

Density. Density is the percentage of the total ar-
ea or length of one type of damage to the size or
total length of the measured road section. Thus,
the damage density can be expressed in equa-
tions 1 or 2.
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Density = ':—: x100, (1)

Density = ;—2 %100, (2)

Where Ad - total area of damage type for each
level of damage (m?), Ld - full length of damage
type for each level of damage (m), 4s - total area
of segment unit (m?).

Deduct Value. Deduct value is a deduction value
for each type of damage obtained from the curve
(Figure 1) of the relationship between density
and severity level of damage.
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Figure 1 - Graph of deducting value (deduct value)

Total Deduct Value. Total Deduct Value (TDV) is
the full value of the individual deduct value for
each type of damage and the damage level in a
research unit (Table 1).

Table 1 - TDV Nilai value

STA Deduct Value (DV) TDV

0+**to 0+** | 13| 23 [ 18 | 27 | 42 | 123

Finding the value of q. The requirement to deter-
mine the value of q is determined by the sum of
the individual deduct values greater than 5 in
each road segment under study (Table 2). For
example, if there are five values of DV>5, then
q=5.

Table 2 - g value

Finding the Correct Deduct Value. The Correct
Deduct Value (CDV) value can be found after the
q, and TDV values are obtained (see points ¢ and
d using the curve in Figure 2.
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3

Calculating PCI Nilai Value. The PCI value is ob-
tained using equation 3, using the CDV value.

PCI =100—CDV (3)

The overall pavement PCI value is N. The overall
PCI value on a particular road pavement segment
is researched using equation 4 [4].

N
PCI, = PCI, @
i=1

where PCIr — Average PCI value of all research
segments; PCI - PCI for each sample unit or re-
search unit; N - number of sample units.

The condition of road damage based on PCI val-
ues can be seen in Table 3.

Table 3 - PCI Value Magnitude

STA Deduct Value (DV) q

PCl value Condition

0-10 Failed

11-25 Very bad (very poor)
26-40 Bad (poor)

41-55 Medium (fair)

56-70 Good (good)

71-85 Very good (very good)
86-100 Perfect (excellent)

kkk
0+ 10 1355|2355|1855 | 2755|4255 |4<5 |5

0+***
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Repair Method. According to the practical instruc-
tions for routine maintenance of roads UPR.02.1
of 1992, the Director General of Highways has
several methods of handling that can be done,
among others: Met Handling ode 2 (P2) and
Handling Method 5 (P5). Handling Method 2 (P2)
is Local Sealing, while Handling Method 5 (P5) is
Hole Patching [3].

Method (P2) (Local Sealing), performed on dam-
age: Cracking lines (cracking) and Crocodile skin
cracking (alligator cracking). The handling steps
are cleaning the area to be handled, marking the
square in the place to be dealt, spraying
1.5 kg/m? emulsion asphalt on the marked area
until evenly distributed, spreading coarse sand or
fine aggregate and levelling when using fine ag-
gregate compacted with a light compactor [3].

Method (P5) Hole Patching can be done on dam-
age: rutting Edge cracking, Holes (potholes), De-
formation (deformation). Handling steps: making
square marks on the area to be treated with paint
or chalk, digging the road layer in the area that
has been marked square until it reaches a solid
layer, compacting the bottom of the excavation,
filling the dug hole with substitute material (ag-
gregate foundation layer or cold asphalt mix),
consolidating layer by layer, and applying local
asphalt over the last layer [3].

METHODS

Figure 3 - Research areas

Research Stages. The research stages include
1) the Research preparation stage, 2) the Data
collection survey stage, and 3) the analysis of
road damage data and discussion of the results.

The preparation stage is a series of activities be-
fore starting data collection and processing. This
stage is carried out by preparing a plan to obtain
efficiency and effectiveness of time and work. At
this stage, preliminary observations are also car-
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ried out to get a general picture of identifying and
formulating problems in the field. This prepara-
tory stage includes 1) Study of litera-
ture/literature from the latest publications relat-
ed to research; 2) Listing agencies and institu-
tions that can be used as data sources; 3) Deter-
mining data needs, data collection methods and
personnel needs in the field as well as data analy-
sis methods and discussion of results.

Survey phase of direct visual data collection at
the study site on the condition of road damage.
The survey location is Section Mataram Self-
Sufficiency Street and Perumnas Kesra Raya
Street. The survey focuses on the current prob-
lems and the state of the damaged pavement un-
der study. The data used to determine the level of
road damage is in the form of data on the length,
width, area, and depth of each type of damage.
The tools used include stationery, roll meter,
camera, and motor spray paint. At the same time,
the materials used at the data collection stage are
the first step after the preparation stage in the
critical evaluation and planning process. Because
from here, the problem can be determined, and a
series of determining alternative problem solving
is taken. The data needed include primary data
and secondary data. The data analysis is carried
out by finding the value of road conditions and
knowing how to handle them, including mainte-
nance or rehabilitation.

The analysis and discussion stage is carried out
after the data is collected using the PCI method.
The analysis results in PCI values are used to de-
termine the level of damage and appropriate re-
pair plans/recommendations. Besides that, there
is also a discussion about the effect of the inun-
dated and not flooded parts.

RESULTS AND DISCUSSION

Data on road conditions and damage. Based on
the survey results, the condition and road dam-
age on the Kekalik Self-Sufficiency Road and Pe-
rumnas Kesra Raya Road can be seen in Table 4.

Determine the Deduct Value (DV). The analysis is
carried out for each segment on each segment.
For example, the analysis used segments STA
0+100 to 0+150 Self-Sufficiency of Kekalik. In
Table 4, it can be seen that the total value of each
level of damage is: Side of the vertical descending
road = 29 m; Patch= 22.5 m; Grain release= 39 m;
Edge crack= 8 m; Amblas= 20 m.
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Table 4 - Values of damage area of two road sections
Airfield asphalt pavement sketch: condition survey data sheet for the sample unit Length: 50 m

1. Crocodile crack (m?)

2. Overweight (m?)

3. Checkered Crack (m2)

4. Basin (m?)

5. Curly (m?)

6. Amblas (m?)

7. Edge Cracks (m?)
8. Joint Crack (m?)

10. Longitudinal / Transverse
Crack (m2)

11. Patches (m2)

12. Aggregate Wear (m?)

13. Hole (count)

14. Rail Intersection (m?)

15. Groove (m?)

16. Sungkur (m?)

9. Sidewalk Downhill Vertical (m2)

17. Broken Slip (m?)
18. Inflated Head (m2)
19. Grain Release (m?)

Kekalik Self-Sufficiency Road Section Perumnas Raya. Welfare Road
STA Section
Quantity, m Quantity, m
19 12
0+000 to 0+050 12 12
Total 12 12
Quantity, m Quantity, m
9 11 19
0+050 to 0+100 15 2 20
4
5
Total 15 2 29
Quantity, m Quantity, m
6 7 9 11 19 1 6 7 19
20 8 2 15 20 2 7 10 8
0+100 to 0+150 5 4.5 4
7 1.5 15
12 1.5
3
Total 20 8 29 22.5 39 2 7 10 8
Quantity, m Quantity, m
0+150 to 0+200 11 13 (counts) 19 1 6 12
3 1 10 4 4 15
Total 3 1 10 4 4 15
Quantity, m Quantity, m
0+200 to 0+250 6 7 19 11 12 19
10 7 8 2 40 7
Total 10 7 8 2 40 7
Quantity, m Quantity, m
0+250 to 0+300 13 (counts) 19 12 19
2 10 12 8
Total 2 10 12 8

Calculating density. Density is calculated by equa-

tion 3, as follows:

Side of the road down vertically =

29/(6x50)x100 = 9.67 %

Patches = 22.5/(6x50)x100 = 7.75 %
Grain release = 39/(6x50)x100 =13 %
Edge Crack=8/(6x50)x100 = 2.67 %
Sink =20/(6x50)x100 = 6.67 %

Deduct value is the reduction value for each type

of damage obtained from the graph. Deduct Val-
ue (DV) STA 0+100 to 0+150 on Jalan

Swasembada Kekalik can be seen in Figure 4.

ble 5 the CDV value = 65.
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Finding the maximum corrected subtraction
(CDV). The CDV value in the STA segment 0+100
to 0+150 on the Jalan Swasembada Kekalik sec-
tion is g = 5 (there are 5 DV values > 5), see Ta-
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1. Pinggir jalan turun vertikal = 9.67 %

2. Tambalan =7,75%
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Figure 4

Table 5 - STA CDV value 0+100 to 0+150 Jalan
Swasembada Kekalik

STA Deduct Value (DV) |Total |q|CDV

0+100 to 0+150 |13 (23|18 |27 |42 | |123 65

Calculating PCI. After the CDV value on the Jalan
Swasembada section with STA 0+100 to 0+150 is
obtained, the PCI value is obtained by equation 3.

PCI value = 100-65 = 35.

Furthermore, the PCI values for all segments on
Jalan Swasembada Kekalik and Jalan Kesra Raya
Perumnas can be seen in Tables 5, 6.

Road Conditions and Recommendations for Han-
dling. Based on the analysis that has been carried

Section “Engineering, Manufacturing and Construction”

out above, the value of the pavement condition
for six segments of two roads is obtained, which
is calculated using the following formula: PCIs =
100 - CDV. The results are shown in Table 7.

The average PCI value of the number of 6 seg-
ments that have been calculated on the
Swasembada Kekalik road section is the follow-
ing value 36.33 %

From the average PCI value of each segment
shown in Table 7, the classification of damage to
the pavement structure in each part can be seen,
so it can be seen that the average PCI value on
the Kekalik Swasembada road section is 36.33%
which is a lousy level (Poor). The average PCI
value on the Perumnas Kesra Raya road section
is 82.5%, which is reasonable (Good).
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Table 5 - PCl value of each segment on Jalan Swasembada Kekalik
STA Damage Type Damage Class, m | Size(m/m?) | Density (%) | DVD | CDV | PCI
0+000s / d0+050 [Grain release 19 12 4.00 12
12 | 12 | 88
Sidewalk down vertical 9 15 5.00 7
0+050s / d0+100 | Patches 11 2 0.67 8
Grain release 19 29 9.67 18
33 [ 19 | 81
Sink 6 6.67 2.22 13
Edge crack 7 2.67 0.89 23
0+100s / d0+150 |Sidewalk down vertical 9 9.67 3.22 18
Patches 11 7.75 2.58 27
Grain release 19 13 4.33 42
123] 65 [ 35
Patches 11 3 1.00 10
0+150s / d0+200 [Hole, count 13 1 0.33 35
Grain Release 19 10 3.33 15
60 | 48 | 52
Sink 6 12 4.00 18
0+200s / d0+250 |Edge crack 7 7 2.33 12
Grain release 19 8 2.67 10
40 | 26 | 74
Hole, count 13 2 0.67 52
0+250s / d0+300 Grain release 19 10 3.33 15
67 | 48 | 52
Table 6 - The PCl value of each segment on the Jalan Kesra Raya Perumnas section
STA Damage Type Damage Class, m | Size(m/m?) | Density (%) [ DVD | CDV | PCI
0+000s / d0+050 |Aggregate Wear 12 12 4.00 2
2 0 |100
Crocodile crack 1 2 0.67 19
0+050s / d0+100 (Edge crack 7 10 3.33 17
Grain release 19 8 2.67 12
48 | 30 | 70
Sink 6 7 2.33 8
0+100s / d0+150 |Aggregate Wear 12 20 6.67 4
Grain release 19 10 3.33 17
29 | 22 | 78
Crocodile crack 1 4 1.33 24
0+150s / d0+200 |Sink 6 4 1.33 8
Aggregate Wear 12 15 5.00 4
36 | 27 | 73
Patches 11 2 0.67 8
0+200s / d0+250 |Aggregate Wear 12 40 13.33 9
Grain release 19 7 2.33 10
27 | 14 | 86
Aggregate wear 12 12 4.00 2
0+250s /d0+300 Grain release 19 8 2.67 12
14 | 12 | 88
Section “Engineering, Manufacturing and Construction” 3016




Traektorid Nauki = Path of Science. 2022. Vol. 8. No 8

ISSN 2413-9009

Table 7 - Comparison of the PCl values of flooded and unflooded roads

STA Kekalik Self-Sufficiency Road Section | Perumnas Raya Welfare Road Section
PCI value | Road Status | Damage rate | PCl value | Road Status | Damage Rate
0+000 to 0+050 88 Not flooded | Perfect 100 Not flooded | Perfect
0+050 to 0+100 81 Not flooded | Very good 70 Flooded Well
0+100 to 0+150 35 Flooded Bad 78 Not flooded | Very good
0+150 to 0+200 52 Flooded Currently 73 Flooded Very good
0+200 to 0+250 74 Not flooded | Very good 86 Not flooded | Perfect
0+250 to 0+300 52 Flooded Currently 88 Not flooded | Perfect
Based on the above conditions, then by the in- CONCLUSIONS

structions/regulations of Binamrga [3], it is rec-
ommended that the appropriate type of treat-
ment is treatment method 2 (P2)local asphalt
sealing (Local Sealing), handling method 5 (P5)
Hole Patching on the Jalan Swasembada Kekalik
section. In contrast, for the Jalan Kesra Raya Pe-
rumnas section, it is recommended to only use
handling method 2 (P2).
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AnHoTauua. B cTaTbe aHanM3MpylOTCA OCHOBHblE (YHKLMM PUTOPUYECKMX
BOMPOCOB B MONMUTUYECKOI peyn. B KayecTBe 3bIKOBOrO MaTepuana aBTop
ucnonb3yeT  BbICTyNNeHWs nonutuka [eigapa  Anuesa.  oCKOMbKY
BbicTynieHus . AnueBa B OCHOBHOM 6biM Ha a3ep6aiifi)XaHCKOM A3bIKe,
BOMPOC paccMaTpuBaeTca Ha 6ase asepbaitKaHCKOTO fA3blKa, UTO ABNSAETCH
BECbMa aKTya/bHbIM ANs a3ep6aiifi)xaHcKoro A3blko3HaHus. Peub leligapa
AnveBa 6orata pUTOPUYECKMMM BOMPOCAMM; [aHHbIM MPUEMOM OpaTop
NpuzaBan BbipasuTENbHOCTb CBOUM BbICTYN/IEHUAM. B cTaTbe 0TMeyaeTcs, YTo
OJHUM M3 CUHTAKCUYECKUX CPEACTB, UCMOJb3YEMbIX B NMONEMUKE, SABMAKOTCS
PUTOPUYECKIME BOMPOChI, KOTOPbIE OJHOBPEMEHHO CO3/1at0T AMOLIMOHANbHOCTb
PeYM W MPUAAKOT el OCTPbIA KPUTUYECKMIA TOH, MOArOTaBNMBas MOYBY AN
noAbemMa WHTOHaUMM. ABTOp, MOABOASA WTOMM, MULLET, YTO PUTOPUYECKUE
BOMPOCbI YCUNMBAIOT BO3AEHCTBME PEYN Ha CylIaTesNel, Bbi3biBaOT IMOLK,
HecyT 6OMbLUOI CMbIC/ U SMOLIMOHASBHYIO Harpy3Ky.

KnioueBble cnoBa: leitfjap Anues; nonuTuyeckas pedb; pedb; KynbTypa pevwu;
puTopuyeckne Bonpocobl.

Abstract. The article analyses the main functions of rhetorical questions in
political speech. The author uses politician Heydar Aliyev's speeches as linguistic
material. As Heydar Aliyev's speeches were mostly in the Azerbaijani language,
the issue is considered based on the Azerbaijani language, which is very relevant
for Azerbaijani linguistics. Heydar Aliyev's speech was rich in rhetorical
questions. The article mentions that one of the syntactic means used in polemics
is the rhetorical question used to make the address emotional and critical, thus
paving the way for the rise of intonation. The author, summing up, writes that
rhetorical questions increase the impact of speech on the audience, evoke
emotion, and carry significant meaning and emotional load.

Keywords: Heydar Aliyev; political speech; speech; culture of speech; rhetorical
questions.
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BBEJIEHUE

B Hamiy 3noxy ryiob6asusaiyyd pedb U pedyeBble
npoleccbl 06pesii BbICOKYH 3HAaYMMOCTb B 06-
leCTBEHHO-TIOJINTUYECKOH cdepe B3aHMOOT-
HollleHuH. EcTecTBeHHO, UTO pa3BUTHE peYyeBOro
npoliecca CBSI3aHO C SI3bIKOM Hapo/ia, KOTOPOMY
JIMHTBUCTBI JIOJ/DKHBI NMPU/IABAaTh 0CO60€e 3Have-
Hue (ba6aeB A. [4], ['osioBuH B. [5], Maxmyzo0B M.
[10] u T.1.). OcobGeHHO Y HAPO/IOB MOCTCOBETCKO-
ro MPOCTPAHCTBA, BCTYNMUBLIMX B He3aBUCH-
MOCTb, HEOIIEHHMA POJib PeYr BO BKJIIOUYEHUHU B
polLecC AUIMJIOMAaTUIeCKOU JesITeTbHOCTH.

Section “Languages”

B nocnenHue rofpl IMHTBUCTBI U UCCJIelOBaTe-
JIA MeXOTpac/JeBbIX Hay4dHbIX cdep, nepeceka-
IoIMecs] C JUHTBUCTUKOM, BBIJEJSIOT 8 TUIIOB
BOIPOCUTEJIBHBIX TNPEJJIOKEeHUN, Cpelh KOTO-
pbIX BaKHOE 3Ha4YeHHe B peuM ['eijapa AsveBa
MO>KHO OTHECTH PUTOPHYECKUE BONPOCHI, pa3b-
SICHUTeJIbHble BOMNpPOCHI (expositery question),
BOIPOCBI-yTOYHeHUs (speculative question), Bo-
NpOChl 3K3aMEHALlMOHHOTO XapakTepa (exam
question) 1 BOIPOCHI, aZipeCOBaHHbIE K CaMOMYy
cebe (self- adressed question). Ilo cioBaM azep-
6aukaHckoro JiMHreucra Mammagiu H., «I'eit-
Jlap A/iMeB, aTUTUPOBABLUIMU B CBOMX NOJIUTHYe-
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CKHX BBICTYIJIEHUSIX IUIIOPAIU3M, JEMOKpaTH-
yeckoe U CBOOOJHOE MbILIJIEHUE, OCTPOe YyB-
CTBO COLIMAJIbHOM CHpaBeAJIMBOCTA W HaIHMO-
HaJIbHOTO CaMOCO3HaHHs, ObLI OJHUM U3 GJie-
CTSIIMX 3HAaTOKOB a3epbaii/[PKaHCKOTO S3bIKa, a
ero BBICTYIJIEHUSI U pedyd cHOpMUpPOBAIM HO-
BbIM MOJIMTHYECKUH CTUIb» [11, C. 67].

Putopryeckre BONpPOCHI YCUJIMBAKOT BO3JeH-
CTBYE peyH Ha c/yluaTesied, BbI3bIBAIOT IMOLMY,
HeCcyT OOJIBLIOW CMBICJ WU 3MOLMOHAJIBHYIO
Harpysky. BompocuTesnbHble — npezJsioxKeHUs
MMeIOT 60JIblI0e 3HaUYeHHe C TOYKH 3peHUs CTH-
JINCTUYECKOTO KavyecTBa B CUJY LieJIM BbIpaKe-
Hus. Takue npeJioXKeHUsI UCIOJIb3YIOTCS KakK B
XyJ[OXKECTBEHHOM, HAy4HOM, TaK M B 00lle-
CTBEHHO-IIOJINTUYECKOM CTHJe. Bompocuresb-
Hble MpeJJIOKeHUsl ABJIAIOTCA «ONUCaTe/bHBbI-
MU» [7] U «yTOYHAIOIIMMHU 3jieMeHTaMu» [12] o
CTUJIIO PEYH.

HekoTopble aBTOpBI BBICOKO OLIEHHMBAIOT POJIb
PUTOpPHUYECKUX BOIPOCOB B CO3JaHUU 3pdek-
TUBHOTO peyeBoro ctuJjs. [lo MHeHMIO Uccaeso-
BaTesied [6; 13], puTopu4ecKUid BONPOC YCU/IU-
BaeT BO3/lefCTBUE pevM Ha CyliaTesel, BbI3bl-
BaeT y HUX COOTBETCTBYIOLIME YyBCTBA, HECET
OOJIBLIYI0  CMBICJIOBYHD U 3MOLMOHAJIBHYIO
Harpysky, Cloco6CTByeT JHWasorM3alldd MOHO-
Jornyeckol peun. OCHOBHasl LeJib CTaTbU 3a-
KJIIOYAeTCsl B U3YyYEHHUU BbIPAa3UTEJbHOCTH pH-
TOPUYECKUX BOMPOCOB HA OCHOBE BBICTYTIJIEHUH
leiiapa AnueBa B cdepe MOJMTHYECKOUN peyHu.

B uccnenoBaHnM OGbLIM UCNOJIB30BAaHbl ONMCA-
TeJIbHbIM M CPaBHUTEJIbHBIM METO/bl JIMHIBU-
CcTUKU. [IpakTHYeckuM MaTepHUasioM UCCJIel0Ba-
HUA ABJIAIOTCA NOJUTHUYECKUE BBICTYIUIEHUA U
ony6JIMKOBaHHbIe peud ['eiirapa Anvesa.

PE3YJIbTATbl UCCNEAOBAHUA

Cmamyc pumopu4eckux sonpocos 8 peuu [‘etioa-
pa Anuesa. Beictymsiienus [eiijlapa AsueBa
BHECJIM CBOM BKJIaJl B COKPOBMILHUIYY MUPOBOI'O
IIOJIMTUYECKOT'0 OpaTOPCKOro UCKyccTBa XX Be-
Ka. [lomTHyeckoe OopaTOpCKOe MCKYCCTBO Kak
BaXKHbIM pas/iesl peyeBOW KYJIbTYPbl 3aCJHYyKHU-
BaeT creluajbHOro usyvyeHus [3; 8]. Putopuye-
CKHe BONPOCUTEJIbHbIE NPe/IJIOKEeHUS ABJIAINCDH
s Teiijapa AnveBa BaXKHBIM HHCTPYMEHTOM
nepefjayd TOHKUX U TJy60okux Mblicaed. Ha
X cbe3ze mnucaresied, BblpaXkas OTHOLIEHHE O
3allMTe MpaB IO3TOB M MNHcaTesed rocyjap-
ctBoM, [. AnveB Bblpaxkasica Tak: “Masalon, indi
biz boyiik sairimiz Sahriyarin 90 illiyini qeyd

Section “Languages”

edacayik. Biz Sahriyarin 90 illiyini qeyd edacayik.
Biz bu yubileyi Azarbaycanda genis qeyd
etmoaliyik.. Bilmiram ddévlat ona orada bir ev
vermigdi, yoxsa yox? Siz bunlari yaxsi bilarsiniz.
Yaxud onun yazdigi asarlari 6zii ¢ap elatdirirdi,
yoxsa kim?” - Hanpumep, certyac Mbl 6yZieM OT-
MeuyaTb 90-7eTHe Haulero BeJIMKOro I[03Ta
[Maxpusipa. Mpel 6ymseM oTMeuyaTb 90-neTue
[llaxpuspa. Mbl [O/KHBI LIMPOKO OTIPA3gHO-
BaTb 3TOT l06waed B AsepbaixkaHe.. f He
3Hal, JaJIo JIA eMy TOCyZIapCTBO TaM KBapTUDPY
WU HeT? Brel siy4yiie MeHd 3HaeTe 3T0. M Mo-
KET OH Ha CBOM Cpe/CTBa MedaTas CBOU IMPOU3-
BeJileHus, uiau Kto? [1, c. 93] (nepeBon aBTOpa).

Putopudeckre Bompochl B BbICTyIJIeHUU [eit-
Jiapa AnveBa - 3TO BOIPOCH], MOOYXJAroLHe
ayIMTOPUIO 33JyMaThbCs, MOAYMaThb, CAesaTb
BbIBOZbl. OpaTop, B CBOEU peyd NPUBBIYHO Je-
MOHCTPUPOBAJ NpPUCOEJIUHEHHE K MHEHHIO
ayJIMTOPUM C MOMOILbI0 YacTulpl Bali ([la), no-
SICHSIJI CUTYallUI0 PUTOPUYECKUMH BOIPOCAMHU:
“Manim fikrim beladir. Qiymatim da budur. Burada
dedilor, man yena da qeyd ediram: Boali, hamin
zonada, hamin bélgada sosial-iqtisadi problemlar
var. Ancaq golin fikirlosak: Azarbaycanin hansi
zonasinda sosial-iqtisadi  problemlar  yoxdur?
Dedilor Lankaranda issizlar var. Azarbaycanin
hansi zonasinda issizlar yoxdur?” — 3To Moe MHe-
HUe. f] oLjeHNBalo CUTYaLUIo TaK. 3/eCh CKa3aJly,
ellle pa3 HaNoMHRO: /la, B TOM 30HE, B 3TOM peru-
OHe eCTb COIlMaJIbHO-3KOHOMHYecKue mpobJe-
Mbl. Ho 1aBaliTe nogyMaeM: B Kakou 30He Asep-
Oaiij/pkaHa HET  COLUAIbHO-3KOHOMHYECKHUX
npo6sieM? Ckazasny, 4To B JISHKsIpaHe eCcTb Oe3-
paboTHble. B kakoil 30He A3epbaiipkaHa HeT
6e3paboTHbIx? [1, c. 78] (mepeBoj aBTOpA).

PuTtopuyeckuii Bonpoc MHOr/Ja 3aJjaeTcs B Mpo-
nmiejlleM BpeMeHM C 1oMollblo  $pasbl
xatirlamaq (noMHUTB). TakuM pUTOPUYECKUM
BOIIPOCOM OPATOP OXKUBJISIET NEpe], ayAUTOpUen
cobbITUsA npouwioro: “Xatirlayin, o vaxt vaziyyat
na ctir idi? O vaxt sarhad yox daracasinda idi, kim
haradan istayirdi, oradan da kecirdi. Indi bu
sahada vaziyyat xeyli yaxsilasibdir, nizam-intizam
yaranibdir”. - Bbl IOMHUTE, KaKasi CUTyaLUsl Obl-
Jla B TO BpeMsi? B To BpeMsl rpaHUIIbI TIOYTH He
CyILeCTBOBAJIO, JII060I Mor nepeceys ee, r/ie Xo-
Tes. Celluac cuTyanusi B 3TOM chepe HaMHOTO
yAy4lIuIach, HaBeJeH nopsjok [1, c. 195] (me-
peBoJi aBTOpa).

PuTtopryeckre BonpocuTe/IbHblEe NPeAJI0KEHN
UCIIOJIBb3YIOTCS OpaTOPOM, Kak IeJaroromM Jyisi
3aKpenJ/ieHUsl MbIC/IM B TaMATH. C TOMOLbIO pU-
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TOPUYECKUX BOIPOCOB IepeJi MUJIJIMOHAMH pac-
KpbIBaeTcs Xapaktep [efiapa AnueBa: “Bakida
har sey dagidildigi, viran qoyuldugu halda buraya
galmak iiciin sakit, dinc hayatimi narahat,
talatiimlii hayata dayismak manim nayima garak
idi? Ax1 vatandas miiharibasi gedirdi... Mani Bakiya
cagirdilar, parlamentin sadri vazifasini  taklif
etdilor. Man razilasmadim. Bir hafta manimla
danisiglar apardilar. Sonra gordiim ki, tirakdan
sevdiyim xalqin vaziyyati agirdir...”. - 3aueM MHe
OblJI0 MEHSTh CBOK THUXYI0, MUPHYIO KM3Hb Ha
6eCroKOMHY0, OYPHYIO XKU3Hb, YTOObI IPHUEXATh
Cl0/1a, Korja B baky Bce 6bL10 paspyiieHo? Begb
1IJIa TpakAaHCKasi BOWHa... MeHs Bbi3Basiu B Ba-
Ky U NpeAJIoKUIN JOJDKHOCTb IpejcefaTes
napsiaMmeHTa. f He corsiacuics. OHU Besid nepe-
roBOpbl CO MHOH B TeyeHHe HeJesu. [loToMm s
yBUJleJ, YTO NOJIOXKEHHEe JIoJlel, KOTOpBIX S
JIFOOJII0 OT BCEro cepAlla, y»KacHo... [1, c. 80] (me-
peBoJ aBTOpA).

B BBICTYIJIEHUSIX CHAYaJla MOJIMTUYECKAsd CUTY-
auysi JOHOCUTCS 10 ayJAUTOPUU C HeolpoBep-
’KUMBIMH JIOKA3aTeJIbCTBAMH, a B KOHIIE BBICKA-
3aHHble MHEHMUS 3aBEPUIAIOTCS PUTOPUYECKHMHU
BOIIPOCAMH.

B HekoTOpBIX cnydaax B peuu ['eipapa AnveBa
pUTOPUYECKUE BOINPOCHI NpeJIIeCTBYIOT CUTYa-
UAM. B HeKOTOpBIX Cilyyasx CHayaJja pa3bsc-
HSEeTCd CUTyauusl AJi ayJAUTOpUHM, 3aTeM 3a/a-
eTCsl psiJi PUTOPHUYECKUX BONPOCOB JJIs1 3aKpel-
JIeHUsl 9TOM CUTyaluu B mamATH: “Burada ¢ixis
edanlar qeyd etdilar ki, 600 mina qadar qagqin var.
Evi yox, esiyi yox, ¢ollarda yasayir. Biz getdik
Qarabaga. Agcabadida olduq. Bardada oldugq.
Insanlar ¢éllara tokiiliib. Indi hala ki, hava istidir,
yasamaq olur. Agac altinda, ¢adir altinda
yasayrrlar. Ilan vurur onlar.. Bas onlar insan
deyildirlarmi? Onlara sosial-iqtisadi taminat lazim
deyilmi? Belo ¢ixir ki, onlar da respublika
yaratmalidirlarmi? Onlar da silahli dastalar qurub
ctirbactir cinayat etmalidirlormi?”- BeicTynaBiive
3/1eCb OTMETUJIH, YTO OeKeHI|eB HACUUThIBAETCS
Jio 600 Thicsy yesioBek. be3 oMa, 6e3 KpoBa. Mbl
noexasyd B Kapa6ax. Mbl noceTuiv Arpkabesu.
Ms1 6b1M B Bapje. Jlroau pacchinaivch 1o Mo-
Jam. Tenepb, Korja noroja ele Tensas, MOXXHO
*)uTb. JKUBYT o fepeBoM, 1o nasatkou. Ux
anAT 3Meu. Pa3Be oHU He sroau? PasBe UM He
HY’>KHa CollMa/IbHasi U 9KOHOMUYecKas Ge3omnac-
HocTb? [losydaeTcs, UM TOXe peclyOJIMKY CO-
3aaTb? JlO/DKHBI JIM OHM Takke GOpMHUPOBATh
BOOpPY>KEHHbIe 6aH/Ibl U COBEPLIAThH Pa3/IMYHbIe
npectymnienus? [1, c. 78] (mepeBoj aBTopa).

Section “Languages”

WHorpa putopudeckre Bonpockl B peuu [elja-
pa AnveBa uMerOT GOpMy BOIIPOCOB, OTBETHI KO-
TOpBbIX YyKe u3BecTHbL: “Bilirsiniz, Ermoanistan
tarafindan torpaqlarimizin 20 faizinin isgal
edilmasina déza bilmiram. Déza bilmiram ki,
Azarbaycan asgari ermani asgarindan glicstiz
olubdur, geri ¢akilibdir. Bu, daim mana azab verir.
Na ligiin, naya géra? Bizim xalqimiz ermanilardan
zaifmi  xalqdir? Vo  yaxud respublikamiz
Ermanistan Respublikasindan kicikdirmi?
Dogrudur, bunun basqa sabablari var. Man bunu
dafalarlo demisam”. — Bbl 3HaeTe, 1 TepneThb He
MOry oOkkymnapuioo ApmenHued 20 NpOLEHTOB
HallUX 3eMeJsib. Il He MOTy JONYCTUTB, YTOOBI
azepbailPKaHCKUK coJsiaT ObLI c/labee apMsiH-
CKOr0 CoJiJaTa YW OTCTynuJ. MeHs 3TO Bcerga
6ecniokouT. [louemy, 3auem? Haia Hanus ciabee
apMsaH? Wam Hama pecny6/iuka MeHblle Pec-
ny6simku ApmeHuu? [IpaB/a, Ha 3TO eCcThb U ApPY-
rue NpuYuHbL f roBopusa 3T0 MHOro pas [1,
c. 129] (nepeBog aBTOpA).

3Jechb C MOMOIIBI0 MOJAJbHOTO cjoBa bilirsiniz
(3HaeTe) opaTop BbIpaXKaeT CBOE 3MOLIMOHAJIb-
HOe OTHOUIEHHE K OKKYIalUX HallUX 3eMesib U
obpalllaeTcs K ayJUTOPUH C NOC/IeN0BaTE/IbHbI-
MU PUTOPUYECKMMU BompocaMu. Ha putopuye-
CKHMe BOIIPOCbl OTBeYaeT MOJaJIbHOe CJIOBO
dogrudur (npaBza).

B HeKOTOpbIX C/lyyassx HA KOPOTKHE pUTOpUYe-
CKHe BOMPOCHl JAKTCSA JIAKOHUYHbIE OTBETHL
[ly6/1MKa moJiydyaeT OTBET HENOCPeJCTBEHHO OT
CaMOoro opaTopa Y C/AbILIUT oYepeHOW pUTOPH-
YeCcKUM BOMpPOC, JlaeTcsl o4yepefHOU oTBeT: “O
vaxt ki, - 1992-ci ilda - dovlatciliyi pozurdular
onda siz bu fiirsatdan istifada edib bunu
pozmusunuz. Elo bildiniz ki, bu, siza xeyir
goatiracakdir? Xeyr, gatirmayacakdir. Gortirsiintiz
golib na giina diisdiiniiz? Ona géra 6z sahvlarinizin
balasin1 ¢akirsiniz va man bu sahvlara yol vera
bilmaram”. - Korza B 1992 rojly oHM HapyLIuIu
roCyZJapCTBEHHOCTD, Bbl BOCIOJIb30BaJIUCh 3TOU
BO3MOXXKHOCTBIO U paspylliuad ee. Bol gymaiy,
4YTO 3TO MpHHeceT BaM Bbirofy? Hert, atoro He
CJIyYMJI0Ch. BuauTe, B KakoW cUTyaluy Bbl OKa-
3a/Mcb? BOT moyeMy Bbl CTpajiaeTe 10 NpUYMHE
CBOMX OHIMOOK, a S He MOTYy COBEpIIATb Te Ke
owmn6bku [1, c. 371] (nepeBog aBTOpA).

CTOpOHBI, COUTBIE C TOJKY PUTOPUYECKUMHU BO-
pOCaMH, CJIOBHO MPOCHINAKTCS, 3TH BOIMPOCHI
03apsI0T HeBepyolllMe cep/ilia, KaK MOJIHUH, CHU-
doUMe B TEMHOM HOYHW. McmoJsib3ysi Bompocu-
TeJIbHbIA 000pPOT Ha a3epOal/PKAaHCKOM SI3bIKE
bas (a) v yc10BHBIM CO103 3gar (ecsiv), OH 00'bsC-

4003



Traektorid Nauki = Path of Science. 2022. Vol. 8, No 8

ISSN 2413-9009

HAeT SKOHOMMYECKYH CUTyalMul B Asepbaiu-
JOKaHe JJ1 IpeJCTaBUTeer JUaclophbl, IPOXKHU-
Baromux B [losbwe: “Indi Azarbaycan diinyanin
biitiin dlkalorinin iqtisadi maraq moarkazina
cevrilibdir. Bas Amerika Birlasmis Statlarinin o
qoadar neft sirkatlori Azarbaycana nadan 6trii
goliblor? 9gar Azarbaycanda siyasi sabitlik,
iqtisadi qanunlar, xarici ssarmayanin galmasi tigtin
imkanlar olmasaydi, onlar Azarbaycana gala
bilardilarmi? Onlar bizdan xahis edirlor, biza
miiraciat edirlar”. - Celiyac A3epbaii/iPkaH CTas
LIEHTPOM 3KOHOMHUYECKHX HHTEpPecoB BCEX
CTpaH MHpa. A moyemMy TaKk MHOTO He(TsSHbIX
komnaHu CoeavHeHHbIXx IlTaToB AMepuKH
npuluiv B Asep6aiiipkan? Eciu 6bl B A3ep6aii-
JPKaHe He ObLIO MOJMTUYECKOW CTabWIBHOCTH,
3KOHOMHYECKUX 3aKOHOB U BO3MOXXHOCTEM /ISl
WHOCTPAHHbIX WHBECTUIMNA, CMOIJIK Obl OHHU
npunTH B AsepbaimxaH? Hac cnpamuBawoT, K
HaM obpaiatoTcs [1, ¢. 95] (mepeBoj aBTOpA).

Xapakmepucmuka pumopu4eckux 80npocos 8
svicmynaeHusix letidapa Asauesa. IlocTaHOBKa
pPUTOpPHUYECKUX BONPOCOB B €JUHCTBE C JPYTMMHU
3JIeMEHTaMU peyH, NMOBbIlIEHHE BbIPA3UTEJIbHO-
CTM peyH, CIOCOObl KPAaCHMBOr'O BBICTYILJIEHUSA
BCer/ia 3aCTaBJislJIM HUCC/le/loBaTesied 3a/lyMaThb-
Csl HaJ, 9KCIIPECCUBHOCTBIO U «MAHHUMYJISII[HOH-
HbIM BO3/IeICTBHEM PUTOPUYECKHUX BOIMPO-
coB» [2]. OGBIYHO TaKHWe OTBEThbl HA pUTOpPUYe-
CKHe BONpOoCHI B peuu ['eliiapa AsnveBa ykpatie-
Hbl MOJIaJIbHBIMH CJIOBaMH U YKPEIJISIOUIMMU
YaCTUI[AMH, YTO YCUJIMBAET BbIPA3UTENbHOCTb U
cMbIc peud: “Masalon, indi biz Orta Asiya
oOlkalarinda olarkan, yaxud oradaki soydaslarimiz
buraya galarkan maragqlaniriq,- neca oldu ki,
azarbaycanhlar Qazaxistanda da, Ozbakistanda
da, Qirgizistanda da, Tiirkmanistanda da
yasayirlar? Onlarin  béylik aksariyyati hala o
dévrda repressiyalar naticasinda va xiisusan kand
tasarriifatinin  kollektivlagdirilmasi ilo alagadar
yerlarindan kiitlavi suratda stirgiin edilmis, mal-
miilkii alindan alinmis adamlardir”. - Hanpumep,
KOrZla Mbl HaxouMcsl B cTpaHax CpenHel A3uy,
WM KOTJla CloJla MPHUEe3KAIT HAIlU cooTeye-
CTBEHHUKH OTTY/]a, Mbl HHTEPECYEMCS — KaK Ke
azepbai/pKaHLbl KUBYT B KasaxcraHe, Y36eku-
crane, Kuprusuu, Typkmenun? [lopaBiswoinee
OOJIBLIMHCTBO U3 HUX — 3TO JIIOAH, KOTOpbIE ObI-
JIX MacCCOBO JIENIOPTUPOBAHBI CO CBOMX MECT, a UX
MMYIECTBO OblI0O KOHPUCKOBAHO B pe3y/ibTaTe
pernpeccuii Toro BpeMeHH, 0COOEHHO B CBSI3U C
KOJIJIEKTMBHU3alMel CeJbCKOro Xo03sicTBa |[1,
c. 87] (nmepeBon aBTOpPA).

Section “Languages”

B BoicTymieHusix [elipapa AiveBa puTopuUde-
CKHe BONpPOChl, B OCHOBHOM, 3aHUMAalT IO3H-
LIMI0 B HavaJsle BbICTYNJIEHWH, OTBETbl Ha KOTO-
pble ayIUTOPHUs X04YeT YCAbILIATh C HeTEPIEeHU-
€M M 00JIbLIIMM UHTEepecoM. B HEKOTOPhIX C1yya-
ax B peuu ['eiijapa AnmeBa pUTOpUYECKHE BO-
NpOCHI NPeAIIecTBYIOT CUTyallMsM, a B HEKOTO-
pBIX Cly4yasX CHayaja pa3bsACHAETCA CUTyalus
JUISl ayJUTOPUHY, 3aTEM 33JjAl0TCSI PUTOPUUECKHE
BOIIPOCHI C LeJIbI0 3aKpeIJIeHUsl 3TOM CUTyaluu
B NaMATU. XOTS pUTOPUYECKHE BONPOCHI B pe4yur
['eiijapa AnveBa B 0OCHOBHOM COPMHUPOBAHBI C
y4acTHeM BONPOCUTENbHBIX YaCTUL, B HEKOTO-
pBIX CJydasx HabJiloAaeTcd NMpocTasg BOMPOCH-
TeJIbHasi UHTOHALUsA 6e3 rpaMMaTUYeCcKUX yKa-
3aTesied. B ero peun ¢ moMouip0 BONPOCUTEIb-
HbIX [IPe/IJIOKEHUM CO3JjaeTCsl OTKPBITAsA U ecTe-
CTBeHHas1 moJjieMuka: “Yena da deyiram, har bir
partiya, har bir tagkilat faaliyyat gdstarir va
faaliyyat géstara bilar. Ancaq golin a¢iq danisaq.
Bu  partiyalarin-filanlarin ~ moaqsadi  nadir?
Azarbaycanin miistaqil déviat olmasi? Azarbaycan
miistaqil daévlatdir. Dafalarla demisam,
Azarbaycanin muistaqilliyini qorumaq Prezident
kimi manim va manim rahbarliyim altinda olan
strukturlarin hamisinin birinci vazifamizdir va onu
qoruyurugq, qoruyacagiq. Miiharibanin qurtarmasi
masalasi? Bu barada na islar gordiiyiimii bilirsiniz.
drazimizin biitovliiytiniin tamin olunmasi, isgal
edilmis  torpaqlarimizin ~ azad  olunmasi,
qagcqinlarin 6z yerlarina qayitmasi? Bu masalarla
da maggul oluruq. Yani, o dévlatin gotiirdiiyii
prinsipial xatlo bu partiyalarin, tagkilatlarin
prinsipial xatlari arasinda farq nadan ibaratdir?” -
Ewle pa3 roBopto, Kaxaas napTus, Kaxjas opra-
HU3aLMs paboTaeT U MoxeT pabortaTb. Ho ga-
BaWTe NposicHUM. KakoBa Liejib 3TUX MapTUH?
fABnsieTca nu Asepbai/PkaH He3aBUCHMbIM TOC-
yaapcTBoM? Asepbai/i»kaH SIBJISIETCS HEe3aBUCHU-
MBIM T'OCYZapCTBOM. fl MHOr'0 pa3 roBOpHJI, UTO
3alllMTa He3aBUCUMOCTH Asepbaiii>kaHa SIBJIS-
eTcsl Moel MepBOM 06s3aHHOCTBbIO Kak [Ipe3u-
JIeHTa U BCeX CTPYKTYP, HAXOASALIMXCSA 10/ MOUM
PYKOBO/JICTBOM, W Mbl €€ 3alllUIlaeM U OyJeM
3auuiiaTh. Bonpoc 06 okoHYaHUK BOWHBI? BbI
3HaeTe, YTO A cAeJsial o 3ToMy nosofy. Obecrne-
YeHUe LeJIOCTHOCTH Hallleld TepPUTOPHUH, OCBO-
O0oXK/leHue HallMX OKKYIMHUPOBAaHHBIX 3€MeJlb,
BO3BpallleHHe OexeHlleB Ha CBOM MecTa? Mol
3aHMMaeMcd U 3THUMM BonpocaMu. To ecTb yeM
OTJIMYaeTCl MNpUHUWNHUAIbHAs JIMHUA 3TOrO
rocy/lapcTBa OT NMPUHLUNHAJbHOW JMHUU 3THUX
napTuid W opranusanui? [1, c. 565] (nepeBon
aBTOpa).
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BbIBO/1bl

1. PuTopryeckre BONPOCUTEJIbHbIE MpPEJIOXKe-
HUsA ABAAAWCh Auas [efijapa AnneBa Ba)KHbIM
MHCTPYMEHTOM [JIS1 TIEpeiadl TOHKHX U [J1y60-
KHMX CMbICJIOBBIX MOMEHTOB.

2. Purtopuryeckue BONpOChl B BBICTYIJIEHUAX
[efijapa AnveBa - 3TO BOIPOCHI, NOOYKAatoliye
ayoUTOpUIO 3aAyMaTbCd, MNOAYyMaTb, CHeNaThb
BbIBO/bL. ['eliap AsiveB B CBOUX BBICTYIJIEHUAX
pUTOpHYECKHE BOINPOCHl YIOTPeO6JIsAl, B OCHOB-
HOM, B KOHIIE [TOCJIe IOJTHOTO BBISICHEHUS 00111e-
CTBEHHO-TIOJIMTUYECKON (KaKOM-/1Mb0) cuTya-
MU

3. Putopuueckumu Bompocamu [elipap Anves
NepeHOCUJ ayAUTOPUIO B MPOLLJIOE, OCBeXasd B
naMsTH ObLIYI0 CUTYyalLMIO, U MOC/J€e CpaBHUBAJ
ee C HaCTOSIIIUM.

HUccnenoBaHue pUTOPUYECKHX BOMPOCOB, HC-
N0JIb3yEMbIX B pevyax U BbICTyIJIeHUsIX [eliiapa
AnuveBa, MoKa3bIBaeT, 4YTO JIUJAEP CTpaHbl He
CTPEMUJICS TOJIYYHUTh HA HUX OTBETHI, KOT/]a UC-
M0J1b30BaJl MOAOOHBIE BOMPOCHL. YTBepKAeHHE
WM OTPHUIAHHME 33JIaHHBIX PUTOPUYECKHX BO-
IPOCOB CAYKUT CpeACTBOM JlajibHEUIIero Imo-
BbILIEHHUS U YCUJIEHUS] IMOLUOHA/IbHOCTH PeYH.
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