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anagement of educational system. It developed a discussion of ne
stematic less normative ways of addressing and researching network issues in education. It equally
looked in to the key dimensions of inter organization networks and make case Jor more comprehensive
Wiesearch approaches to these phenomena. Besides, the Sfundamental procedure behind fashionable
¥ .

twork concept and proposes more
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ysis has been generally vague,

i ormative and mostly instrumental (Hoppe, Harrer, Géhnert & Hecking, 2016; Hosséini, Maghreb;i,

: , Martek & Arashpour, 2018; Lin, Tai, Tiong & Sim, 2016; Zheng, Le, Chan, Hu, Y., &
Li, 2016). Watts (2013) affirmed that the status of network analysis as a methodological and conceptual

ool in educational industry continue to expand speedily. The rise in popularity is reflected in the
fexpanding quantity of educational resources to provide the general overview that constitute the sector.

ﬁ)ontemporary educational managers are faced with plethora of problems regarding motivation of
teaching and non-teaching staff to enhance efficiency and effectiveness. To perform these tasks, several
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e,

methodologies, techniques and strategies were develo

ped by the managers for evaluating peoplel
opinions and one of these js network analysis,

The core technique for effective educational planning  requires careful thought and applicatior
of logic of network analysis (Van Engeland, Belién, De Boeck, De Jaeger, 2020). Carlon (2016) opined

that network Perspective is shaped by theoretical and mathematical insights from numerous disciplines
in the natural, social and behavioral science. However, it is being widely applied in the contempora

era in educational setting, Thus, it is used by educationa] researchers to observe phenomenon that range
from teachers’ espousal of new technologies, the diffusion of attitudes toward

district heads and peer influence on classroom be
of network analysis by educational researchers. js
individual behaviours and attitudes, inherent educ

s school reforms among|
havior of elementary students, The increase adoption
ascribed 1o frustration with atiribute based theory of
ational social Phenomenon. Ya-Ruj & Ding (2016) arg

Concept of Networlk Analysis

There is no consensus of opinions among scholars regarding the definition of network analysis. It s 4
general name given to certain specific techniques used for the planning, Mmanagement and contro] gf
Project (Beasley, 2009; Park, Lee, Kim & Lee, 2018; Serrar, 20 17; Ya-Rui & Ding, 2016). According
Mania (2015), network analysis js 2 group of special analytical technique employed in case where it i
fecessary to analyze and Optimize a network of interconnected and related - elements that havg
connection with one another. Generally speaking, it is 4y structure technique used 1o mathematically

performed to achieve the desired goals. Borgth (2005) affirmed that netw
Systems that center op effective conceptualization and thoughtfulness of

social systems in network research regarding the relationship among the entities which constitute thy
system through quantitative structural approach,

construction, teaching personal, facilitid
are used to avoid unnecessary conflicts ar
eir interrelationslnp are kept. Internatiod
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a multiplication of
the other to serve the need of 2 particular society

Gardner, Dinh, Hu, Liden & Lord, 2016; Soheilirad,
an, 2018). Sometimes, these programme failed to meet

togrammes that were designed at ope time of
Kalyagin, Koldanoy & Pardalos, 2016, Meuser,
sovindan, Mardani, Zavadskas, Nilashi & Zaku

lli; Programme Education and Review Techniques (PERT)
. Graphical Evaluation and Review Techniques (GERT)

V. Metra Potential method

Eritical Chain Method

by Godratt in 1997 in his book titled * Critica] Chain aimed at d
flSed on the length of the critical chain,

interdependent activities and constraint of resources.

Uses of Critical Chain Method

It facilitates effective time management of individuals.

It mutually follows activities within project

It ensure proper planning of requires educational resources
._:-,f

It is reflected in time planning and project management in virtually all phases of project life cycle,




Devise alternatives for the

. Elements of Critica
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| Start -—> Activity 2—> Activity 3— Activity 4 Finish5 +7 49 = 14
J Start —> Activity 2 —> Activity 5~ Finish 5+4=9

emain as zero. The
th minus the duration of this path 14-2=12. Activity has the float of

vities 2 and 5. 2 js on the critical path so j¢ will have a float of zero,
| Activity 5 has float of 149, which is 5.50 as long as activity 5 does not slip more than Sdays, it will not

* Early Start and Lage Finish Calculation.

alle d pass that determine the earliest date ap

arly start (ES) of the first activity is one and the
early finish (EF) of an activity is it ES plus its duration minys LES=1, EF=145.1=5

> activity 4 is the last activity on the critical path. Its LF 1s the same as s EF,
, subtract its duration from jts LF and one LS=14 2+1=13,
-F in activity 3=13-1=12. 1

ts LS is calculated by subtracting its duration from the LF and adding one,
Activity 318=12.74 12 6.

5 ) 1, Nooraie, EM

) 5 ; Pi 1,
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Sale, Marin & Ross, 2020). According to Robbert (2006) programme evaluation and review techniques
minimize conflicts, delay arid interactions in projects and coordinate various part of the overall job. It
is a statistical technique for measuring and fore casting progress in research and development
programme for which time is a critical factor. Maritala, Ajibola,Oladimeji and Lawal (2010) view it as

the maximization and utilization of human and material resources as well as elimination of idle
equipment and time.

In a nutshell, PERT is a management control tool that sizes up the outlook for meeting
objectives on the time, highlight dangers signals requiring management decisions, reveals and defines

the network of sequential activities that must be performed to meet objectives and stimulate the effect
of option for decision.

The concept of PERT was developed by an Operational Research Department team staffed
with the representatives from the operational Research Department of Booz, Allen and Hamilton: the
evaluation office of lockhead Missile system division in 1958 to support the special project office of the
United States Navy’s Polaris nuclear sub-marine project. PERT was introduced and used in conjunction
with critical PERT method. It was developed primarily to simplify the planning and schedule of large
and complex projects and applied as a decision making tools to save time in achieve estimate range of
time necessary to complete activity between two successive events,

The project model was the first of is king revival for scientific management (Taylorism) which
was later refined by Henry ford (Fordism). Dual point’s critical path method was invented at roughly
the same time as PERT. The technique takes recognition of three factors that influence successful
achievement of research and development programme.

Steps involve in objectives: time, resources and technical performance,
Specifications involved in PERT

1. Find out the materia] to use.
1. Schedule the time to take.

ot o

iii. Determine the sequence of the programme.
1v. Reduce the task of the network for the completion of the programme.

Characteristics of PART /CPM

1. Existence of established standard sequence time for finding solution to production and maintenance
problems.

i. They are basically time oriented in nature,
ii. They are cost saving techniques

1v. They are essential and critical for the realization of the set objectives.
v. Both are problem solving techniques.

Stages involve in PERT/CPM

The methodology involved in network scheduling by CPM/PERT consist of four stages:

Journal of the Department of Educational Foundations, University of Port Harcourt - Nigeria. Page 280
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Planning stage: this is when the whole project is

| Scheduling stage: this is a stage that g

each activity as well as its relationshi
.Z. required special attention if the proje
b Resource allocation stage: this is a

ives the earliest and the latest allowable start and finish time of
p with other activities in the project. It pin point the activities
ct is to be completed in time,

stage where
! equipment) that impose a limitation for project co
- objective.

Controlling stage: the final stage phase in the projects management is controlling. The project is

- controlled by checking progress against the schedule, assigning manpower and equipment and
L analyzing effects of delay.

physical variable (labour,‘ finance, space and
mpletion is performed to achieve the desired

Difference between PERT and CPM

frogramme evaluation and Review Technique (PERT) and critical part methods (CPM)

fime oriented methods laid to determine time schedule for project. However, line fo
be made between them on the following areas:

are basically
r demarcation can

i. PERT is probabilistic, while CPM is deterministic.

L. PERT is event oriented, while is the activity oriented.

. PERT is non-base on experience, while CPM is based on experience.

i. PERT focuses on multiple time, while CPM focuses on single time estimates.

- PERT is non repetitive in nature, while CPM is repetitive in outlook.
. PERT is uses on predictable activities, while

PERT is time base, while CPM 1s cost based.
fldvantages of PERT /CPM

CPM uses predictable activities.

i. PERT chart explicitlyN¥efines and makes visible dependencies the work breaking structure.
i. PERT facilitate identification of the critical path and make it visible,
¢ PERT facilitates identification of the early start, late start and slack for each activity.

. PERT provides for potentially reduced project duration and improved overlapping of activities
whose feasible

V- Creation of awareness on educational policies.
il. Organization and presentation of projects data for use in educational de

cision making.
_Challenges of PERT/CPM

1. They are not easily scalable for similar project.
fi. The network charts tend to be lar
specially sized paper. ‘

. The techniques rely on past data and ex
There can be potentially hundreds
relationship.

7. When the PERT/CPM charts become unwieldy,

ge and unwieldy requiring several pages to print and requiring

perience to completion time prediction.

or thousands of activities and individual dependency

they are no longer use to manage the project

Journal of the Department of Edixca‘tional Fbundétions, Uriiversity of Port Harcourt - Nigeria. Page 281
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Basic Network Terminologies

Activity: this is an individual operation which utilizes resources and has a beginning and end. It is the
actual performance of tasks which consume time and require resources. An arrow is used to depict an

activity which it is head indicating the direction of a progress in the project. Activity is of four types
namely: predecessor, successor, concurrent, and dummy activity.

Event: the beginning and end points of an activity are called events, nodes, or connector. It consumes

no time and uses no resources and often represented by circle in a network. It can be merge event, burst
event and merge and burst event. This is illustrated below:

Start _ - End
event

event

Float or slack: This is a measure of the excess time and resources available to complete a task. It is the

amount of time that a project task can be delayed without a causmg a delay in any subsequent tasks
(free float) or the whole project (total float).

il Critical path: This is the sequent or activities with the longest duration or the longest possible
I continuous path taken from the initial events to the terminal event
i

Critical activity: this is an activity that lies on the cr itical path and has tOtal path equal to Zero.
Fast tracking: - - This refers to performing more critical activities in parallel.

Network diagram: This is a graphical representation and logical sequence of various tasks to be

‘performed to achieve project objectives. It also means the pictorial overview that clearly and concisely
represents the entire activities and their relationship.

Early start time: this is the maximum or positive time at which all succeeding activities can commence.
It 1s used to determine the earliest date an activity can start. It is also known as forward pass.

Early finished time: -This is the latest possible time at which a preceding activity can finish without
increasing the project duration.

Application of network analysis in education industry

Network analysis examines network structure quantitatively to better understand network functions. it
provides the necessary tool kit for investigating questions involving relational data. Network analysis
serve as set of theoretical and methodological approaches that help to answer question on equity,
educational process, programme learning, review and implementation of educational policies. it gives z
base line understanding the classroom network norms and illuminate major aspect o learning.

Methodological Approaches to Network Analysis

Borgatti (2015) remarked that network analysis can be approached using diversity of approaches, bu
the most prominent approaches are:

Journal of the Department of Educational Foundations, University of Port Harcourt - Nigeria. Page 282
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§ Social Network Analysis: This is the most conventional technique in network analysis which is

fi extensively espoused in a range of fields including educational enterprise that allows the researchers
i to study the centrality of actors so as to understand the budding influence that an actor might exert
i due to the capacity to distort what is passed along in an attempt to serve the interest of the actor.
b SNA is widely adopted in physical and soci

| findings from the way in which the society
 2015).

al sciences and has exposed a multiplicity of germane
functions to the productivity of organization (Borgarti,

# Biblometrics: this is an approach to network analysis inform of written publications. It examines
#'data from citations in order to track published literatu

lusters in a particular research field (Estabooks,
Hertilization of

re and recognize variety of models and
2008). This technique gives room for cross

ideas in publications and references cited in different researches to- measure
bindividuals output, research team and institutions as a means e

earch areas and academic fields. Goldie (2014)
erging method in both comparative education an

xploring the arrangement in different
substantiated that biblometrics method is an
d policy.
twork Ethnography: this is a rigorous approach to nerwork analysis that allows for collaborative
Walue of arrangement in global educational research, It centrally base measurement not on mere
hﬁmber of connections, but also weighs it through hierarchical policy making space,
" Scholars in the field of education have applied network analysis to examine wide range of issues

mong which are tertiary education expansion, global networks of universities as well as influence of
peial capital on students academic performance.

The network analysis can be applied in educational industry when:

i. Educators are interested in curriculum review and development.

. New teaching methods are to be introduced.

bi. New educational policies are to be introduced

iy. A sensitization Progrgmme or awareness creation is to be embarked upon.

V. Social equity in students’ interaction id to promoted.

;'-" onclusion

'ducational system in the contemporary era is characterized by a growing and complex of array of

interconnected organizations which has globally positioned networks in the educational policy domain.
iThe notion of network analysis is fundamental to the appreciation of contemporary phenomenon in

f i:olicy making process and governance structure in educational system. Network analysis offers a

| ﬁniquely fitting approach to the study of educational system characterized by the rising and

Lcomprehensive display of interconnected organizations which is globally positioned in the educational

' i)olicy domain. The magnitude of network analysis as a means to capture emerging dynamics. of

B ducational system has been subjected to overhaul reformation, curriculum reform, policy f.ormulation

and pedagogical strategies. Despite being developed with regard to relatively policy scenario, netw’ork

janalysis has captured emerging dynamic of educational policy change more broadly and provides

| researchers with conceptual and analytical tool to approach elusive concepts systématically as well as

g ssisting education policy makers and practitioners to be aware of recent development in the
. educational industry.

| ¢t

L3

-

-

ot
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Recommendations

Based on the study, the following recommendations are made:

1. Network analysis should be increasingly channeled in the administration of education system
through the mechanism of knowledge mobilization.

1. The rising presence of network in

global educational context needs to be explored to reflect the
dynamism in the sector.

iii. Capacity building programmes like: seminars, workshops and conferences that focus on
foundational issues, fundamental concepts and ma

thematical representation on network analysis
should be periodically organized for educational managers for effective service delivery.
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