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Abstract
This study explores the development of decision-making methods for indicative planning within higher 

education institutions (HEIs). In the context of globalization and digital transformation, the ability to make 
informed management decisions is crucial for the success of HEIs. The research focuses on creating a system that 
improves decision quality by employing indicative planning and systemic-cognitive analysis. Indicative planning 
allows for the systematic organization of decisions by forecasting outcomes and optimizing strategies. Systemic- 
cognitive analysis provides a comprehensive tool for modeling complex decision-making processes, enhancing 
the transparency and effectiveness of management. The study identifies both strengths and limitations of these 
methods, suggesting improvements such as the integration of machine learning to enhance adaptability. The 
proposed approach aims to create a flexible, adaptive decision support system that can rapidly respond to changes 
in the educational environment, ultimately contributing to more efficient and effective management in HEIs.

Keywords: Decision-Making, Indicative Planning, Higher Education Institutions (HEIs), Systemic- 
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Андатпа
Бұл зерттеу жоғары оқу орындарындағы (ЖОО) индикативтік жоспарлау үшін шешім қабылдау 

әдістерін әзірлеуге арналған. Глобализация және цифрлық трансформация жағдайында басқарушылық 
шешімдерді дұрыс қабылдау ЖОО-ның сәттілігі үшін маңызды фактор болып табылады. Зерттеу 
индикативтік жоспарлау және жүйелі-когнитивтік талдау арқылы шешімдердің сапасын жақсартатын 
жүйені құруға бағытталған. Индикативтік жоспарлау шешім қабылдау процесін жүйелеп, нәтижелерді 
болжау және стратегияларды оңтайландыру арқылы іске асырады. Жүйелі-когнитивтік талдау шешім 
қабылдау процестерін моделдеуге арналған кешенді құралды қамтамасыз етіп, басқарудың тиімділігі мен 
айқындығын арттырады. Зерттеуде бұл әдістердің артықшылықтары мен шектеулері анықталып, 
машиналық оқыту әдістерін енгізу сияқты жақсартулар ұсынылған. Ұсынылған тәсіл білім беру 
ортасындағы өзгерістерге тез жауап бере алатын икемді және бейімделгіш шешім қабылдау жүйесін 
құруға бағытталған, бұл ақыр соңында ЖОО-ларда тиімді басқаруды қамтамасыз етеді.

Кілт сөздер: шешім қабылдау, индикативті жоспарлау, жоғары оқу орындары (ЖОО), жүйелік- 
когнитивті талдау.
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Аннотация
Данное исследование посвящено разработке методов принятия решений для индикативного 

планирования в высших учебных заведениях (ВУЗах). В условиях глобализации и цифровой 
трансформации способность принимать обоснованные управленческие решения становится ключевым 
фактором успеха ВУЗов. Исследование направлено на создание системы, улучшающей качество решений, 
посредством применения индикативного планирования и системно-когнитивного анализа. Индикативное 
планирование позволяет систематизировать процесс принятия решений, прогнозируя результаты и 
оптимизируя стратегии. Системно-когнитивный анализ предоставляет комплексный инструмент для 
моделирования сложных процессов принятия решений, повышая прозрачность и эффективность 
управления. В работе выделяются как сильные стороны этих методов, так и их ограничения, предлагаются 
улучшения, такие как интеграция методов машинного обучения для повышения адаптивности. 
Предлагаемый подход направлен на создание гибкой адаптивной системы поддержки принятия решений, 
способной быстро реагировать на изменения в образовательной среде, что в итоге способствует более 
эффективному управлению в ВУЗах.

Ключевые слова: Принятие решений, индикативное планирование, высшие учебные заведения 
(ВУЗы), системно-когнитивный анализ.

Introduction
In  to d a y 's  e n v ir o n m e n t, w h e n  e d u c a tio n a l in s t itu t io n s  fa c e  m a n y  c h a lle n g e s  re la ted  to  

g lo b a liz a t io n  an d  d ig ita l tra n sfo r m a tio n , m a k in g  in fo r m e d  an d  e f f e c t iv e  m a n a g e m e n t  d e c is io n s  
b e c o m e s  a k e y  fa c to r  in  th e  s u c c e s s fu l fu n c t io n in g  o f  H E Is . In  th is  regard , th e  in tr o d u c tio n  o f  
m e th o d s  th a t a l lo w  s y s te m a t iz in g  an d  o p t im iz in g  th e  d a ta -d r iv en  d e c is io n -m a k in g  p r o c e s s  is  o f  
p a rticu lar im p o r ta n ce .

T h e  a im  o f  th is  s tu d y  is  to  d e v e lo p  an d  im p le m e n t  an  in d ic a t iv e  p la n n in g  sy s te m  a im ed  
at im p r o v in g  th e  q u a lity  o f  m a n a g e m e n t  d e c is io n s  in  ed u c a tio n a l in s t itu t io n s . T h e  m a in  
o b je c t iv e s  are to  a n a ly s e s  th e  e x is t in g  m e th o d s  o f  d e c is io n  su p p ort, to  d e v e lo p  a m o d e l o f  
in d ic a t iv e  m a n a g e m e n t, an d  to  a s s e s s  its  e f f e c t iv e n e s s  in  th e  c o n te x t  o f  a s p e c if ic  ed u c a tio n a l  
in stitu tio n .

T h e  r e le v a n c e  o f  th is  w o r k  is  d e te r m in e d  b y  th e  n e e d  to  im p r o v e  th e  q u a lity  o f  
m a n a g e m e n t  d e c is io n s  in  c o n d it io n s  o f  h ig h  d y n a m ic s  o f  th e  ex tern a l e n v ir o n m e n t an d  g r o w in g  
c o m p le x ity  o f  e d u c a tio n a l p r o c e s se s . T h e  n o v e lty  o f  th e  re se a rch  l ie s  in  th e  a p p lic a t io n  o f  
s y s te m -c o g n it iv e  a n a ly s is  a p p r o a ch es  to  crea te  a m o d e l th a t ca n  su p p o rt th e  d e c is io n -m a k in g  
p r o c e s s  at d iffe r e n t  le v e ls  o f  u n iv e r s ity  m a n a g e m e n t.

Research results
Forecasting. A n  in d ic a t iv e  p la n  se r v e s  a s a fo r e c a s t  to o l ,  a id in g  e c o n o m ic  en titie s , 

in c lu d in g  ed u c a tio n a l in s t itu t io n s , in  d e v e lo p in g  th e ir  o w n  s tr a te g ie s  b a se d  o n  fu tu re  
p r o je c tio n s  p r o v id e d  b y  g o v e r n m e n t  an d  s c ie n t i f ic  o r g a n iz a tio n s . M o d e r n  re se a rch  [ 1 -1 1 ]  
e x p lo r e s  ed u c a tio n a l q u a lity , fo s te r in g  p r o fe s s io n a l fo r e c a s t in g  a m o n g  u n iv e r s ity  s tu d en ts , and  
s tra teg ic  m a n a g e m e n t  in  e d u ca tio n . F o r e c a s t in g  is  cru c ia l in  p la n n in g , as it  m in im iz e s  r isk  and  
u n c er ta in ty  in  d e c is io n -m a k in g  b y  se tt in g  g u id in g  in d ic a to r s  th a t d e f in e  th e  sy s te m 's  su sta in a b le  
fu n c t io n in g  an d  d e v e lo p m e n t  [1 2 ] , « th e  q u a lity  o f  w h ic h  is  la r g e ly  d e ter m in ed  b y  th e
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c o m p o s it io n , c o m p le te n e s s  an d  r e p r e s e n ta t iv e n e s s  o f  th e  in d ic a to r  sy s te m . T h e  ap p aratu s o f  
s y s te m -c o g n it iv e  a n a ly s is  e n su r e s  th e  u n iv e r sa lity  o f  in d ic a t iv e  p la n n in g  p ro ce d u re s  th ro u g h  
m u ltiv a r ia n t s itu a tio n a l a n a ly s is ;  v a r io u s  fo r m s  o f  o b ta in in g  an d  p r e s e n tin g  in fo r m a tio n »  [1 3 ] ,  
« a g g r e g a te d  a c c o u n t in g  o f  th e  in f lu e n c e  o f  e x o g e n o u s /e n d o g e n o u s  fa c to rs  o n  th e  in stitu tio n a l  
stru ctu res o f  ed u ca tio n .

C o n s id e r in g  th e  H E I  as a re p r e se n ta t iv e  o f  th e  in s t itu t io n a l stru cture o f  ed u c a tio n , it  
sh o u ld  b e  n o te d  th a t th e  p la n n ed  so lu t io n , as a su b jec t  o f  in d ic a t iv e  p la n n in g , a s su m e s  tw o  
g ro u p s  o f  ch a ra c ter istics:

d e s ir e d  H E I sta te s  (in d ic a to r s);
w a y s  to  a c h ie v e  th e s e  s ta te s  (r e a c t io n s  - p a ra m eters  o f  co n tro l a c t io n s  a im e d  at a c h ie v in g  

th e  in d ica to rs) .
C o g n it iv e  m o d e ll in g  o f  p r o b le m s  o f  w e a k ly  stru ctu red  c o m p le x  sy s te m s , d e c la r in g  th e  

p r in c ip le  o f  in te r d isc ip lin a r ity , a s su m e s  a u n if ie d  s y s te m  o f  m o d e ls , m e th o d s  ( in c lu d in g  
statistical m e th o d s )  an d  in fo r m a tio n  t e c h n o lo g ie s  fro m  d iffe r e n t  b r a n c h e s  o f  k n o w le d g e  to  
s o lv e  a n u m b e r  o f  p r o b le m s  ( in c lu d in g  o b je c t  identification, forecasting)» [1 3 ] .

Cognitive modelling. T h e s y s te m  p a ra d ig m  d e c la r e s  e d u c a tio n  as a c o m p le x  s o c io ­
e c o n o m ic ,  o r g a n iz a tio n a l, a c t iv e , « d y n a m ic  sy s te m  th a t p r o v id e s  in fo r m a tio n  e x c h a n g e  
b e tw e e n  in d iv id u a ls , v a r io u s  fo r m s  o f  th e ir  a s s o c ia t io n s  an d  th e  w o r ld  c o m m u n ity  as a w h o le .  
B e in g  a s y s te m  th a t u n ite s  in st itu t io n a l stru ctu res (p r e sc h o o l ed u c a tio n a l in s t itu t io n s , s c h o o ls ,  
u n iv e r s it ie s ,  a d d it io n a l/p o stg r a d u a te  e d u c a tio n , e tc .) ,  e d u c a tio n  i t s e l f  is  a su b s y s te m /e le m e n t  o f  
a h ig h e r -o rd er  s y s te m  - s o c ie ty  as a w h o le .

S o , e d u c a tio n  is  c o m p le x :
-  is  id e n tif ie d  b y  g o a ls , fu n c t io n s  an d  o u tc o m e s  th a t are s e lf - c o n s is te n t  a c c o r d in g  to  th e  

g o a ls , o b je c t iv e s  an d  stan d ard s o f  a p a rticu la r  s o c ie ty ,  i.e . e d u c a tio n  is  s u b je c t iv e ly  co n stru c ted  
an d  is  a m a n a g e d  p ro ce ss ;

-  a c t iv e ly  in f lu e n c e s  th e  d e v e lo p m e n t  an d  s ta b ility  o f  in st itu t io n a l stru ctures,
-  i .e .  is  c o n s id e r e d  in  th e  c o n te x t  o f  o b je c t iv e ly  e x is t in g  rea lity .
T h u s, th e  so lu t io n  o f  e d u c a tio n  p r o b le m s  (e d u c a tio n  m a n a g e m e n t)  o c c u r s  n o t  o n ly  at th e  

le v e l  o f  th e  ed u c a tio n a l sy s te m  it s e lf ,  b u t a ls o  is  a c o m p o n e n t  o f  th e  sta te  p o l ic y »  [1 4 ].
« T h e  in stru m e n t o f  sta te  in d irec t  r e g u la tio n  o f  th e  fu n c t io n in g  an d  d e v e lo p m e n t  o f  th e  

ed u c a tio n a l s y s te m  is  in d ic a t iv e  m a n a g e m e n t»  [1 5 ].
T h e  m e th o d o lo g y  o f  m u lt id im e n s io n a lity  an d  th e  fracta l stru ctu re o f  th e  ed u c a tio n a l 

sy s te m  v ie w s  in d ic a t iv e  m a n a g e m e n t  as a to o l fo r  th e  sta te 's  in d ir e c t  r e g u la tio n  o f  ed u ca tio n . 
T h is  a p p roach  h e lp s  c o o r d in a te  a c t io n s  b e tw e e n  p u b lic  a u th o r it ie s  an d  ed u c a tio n a l in s t itu t io n s , 
a im in g  to  p r o m o te  su sta in a b le  d e v e lo p m e n t  an d  im p r o v e  e d u c a t io n  q u a lity  [1 6 }

It is  th e  r e c o m m e n d a to r y  n atu re o f  th e  in d ic a t iv e  p la n  (v e r t ic a lly  in te g r a te d  sy s te m  o f  
h iera rch y  o f  m a n a g e m e n t  le v e ls )  th a t a l lo w s  th e  formation o f  development plans b y  th e  lo w e r  
le v e ls  o f  th e  h iera rch y  o f  in st itu t io n a l stru ctures.

T h e  m e th o d o lo g y  o f  in d ic a t iv e  p la n n in g  in  th e  f ie ld  o f  e d u c a tio n  is  ch a ra c ter ize d  b y  a 
n u m b e r  o f  fea tu res: u n e v e n n e s s  o f  in fo r m a tio n  an d  c o m m u n ic a t io n  p r o c e s se s ;  o b je c t iv e ly  
d e la y e d  n atu re o f  m a n a g e m e n t;  in er tia  an d  w e a k  c o n tr o lla b il ity  a s a re su lt  o f  n o n - lin e a r  
d e v e lo p m e n t  d u e  to  in n o v a tio n s ;  w e a k  s ta b ility  a s a c o n s e q u e n c e  o f  u n s ta b le  tren d s in  th e  
d e v e lo p m e n t  o f  e d u c a tio n a l s e r v ic e s  m a rk et n eed s;  u n c er ta in ty  in  th e  d e sc r ip tio n  o f  fa c ts  and  
e v e n ts  o f  ed u c a tio n a l p r o c e s s e s  and m a n y  o th ers [1 7 ].

T h e  ap p aratu s o f  s y s te m -c o g n it iv e  a n a ly s is  p r o v id e s  u n iv e r sa lity  o f  in d ic a t iv e  p la n n in g  
p ro ce d u re s  b y  m e a n s  of:

-  m u ltiv a r ia te  s itu a tio n a l a n a ly s is;
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-  different forms of obtaining and presenting information;
-  aggregate accounting of the influence of exogenous/endogenous factors on the 

institutional structures of education.
The result of systemic cognitive analysis is knowledge:
-  the consistency of the envisaged objectives (set of problems to be solved);
-  the existence of possible control actions (measures), the implementation of which 

allows, in principle, to achieve all the intended objectives.
The analytical technology of cognitive modelling is based on cognitive (cognitive- 

targeted) structuring of knowledge about the object and its external environment, and the object 
and the external environment are distinguished «vaguely» [18].

Expert evaluations. Modern research offers various approaches to the formation of the 
system of enterprise performance indicators.

Many of the techniques designed for financial organizations focus on financial analysis. 
Works like [20, 21] review methods for developing indicator systems, such as A.V. Pismarov's 
method and the balanced scorecard «MAG CONSULTING» [23]. These methods offer 
advantages like combining financial and non-financial indicators, linking efficiency to strategy, 
and providing a comprehensive view of activities. However, they also have drawbacks: 
insufficient cause-effect analysis, poor indicator balancing, and weak strategy alignment. Due 
to these limitations and their economic efficiency focus, these methods aren't ideal for 
developing indicators for HEIs.

HEI efficiency requires more than financial metrics; educational, scientific, and 
international activity indicators are essential. Early studies [24] analyzed balanced scorecards 
across universities but didn't detail development methods. Some research [25] extended 
traditional indicators by considering stakeholder management benefits, while others [26] 
highlighted common strategic planning flaws, such as missing quantitative indicators. Papers 
like [27] introduced economic models considering strategic goal achievements, while [28] and 
[29] developed new indices for comparing innovation and benchmarking job satisfaction across 
sectors.

At the University of Cienfuegos, a methodology [30] for aligning strategy with 
management was applied. Subsequent studies [31] discussed information systems for 
controlling university activities, focusing on indicators aligned with indicative plans, 
formalization, and analytics design. These indicators serve as inputs for systems like 
«Indicative Planning» [32].

The entropy approach has been considered in works on decision making [33-37], 
resource utilization in higher education [38], curriculum improvement [39], university faculty 
evaluation [30], and information literacy assessment [41].

Let us consider the functioning of socio-economic system on the example of a higher 
education institution. Let us position the monitoring of the indicative plan as a process for which 
it is necessary to calculate quantitative characteristics of information. These characteristics can 
be reflected in the entropy estimation of the set of documents required for monitoring and 
determined by the amount of information that supports management decision making [42]. 
Indicative management implies monitoring of indicative indicators; comparison of forecast data 
and target indicators; evaluation and selection of the most successful development alternatives 
and effective decision-making options [43].

To effectively implement indicative management, it is essential to establish a robust 
system that can handle the complexities of the socio-economic environment in higher education 
institutions. This system must be capable of dynamically processing and analyzing vast
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a m o u n ts  o f  data  to  p r o v id e  m e a n in g fu l in s ig h ts , th u s  su p p o rtin g  th e  d e c is io n -m a k in g  p r o c e ss .  
T h e sy s te m 's  d e s ig n  sh o u ld  fa c il ita te  th e  c o n t in u o u s  e v a lu a tio n  o f  d e v e lo p m e n t  s tra teg ies , 
e n su r in g  a lig n m e n t  w ith  lo n g -te r m  in st itu t io n a l g o a ls .

B y  th e  n atu re o f  in te r a c tio n  w ith  th e  u se r  th is  sy s te m  b e lo n g s  to  th e  ty p e  o f  p a s s iv e  
sy s te m s , i.e . h e lp in g  in  th e  d e c is io n -m a k in g  p r o c e s s , b u t n o t  p u ttin g  fo rw a rd  s p e c if ic  so lu t io n s .  
B y  th e  w a y  o f  su p p ort, th e  d e v e lo p e d  s y s te m  is  m o d e l-o r ie n te d , as w e l l  a s a im e d  at p r o c e s s in g  
u n stru ctu red  in fo r m a tio n  an d  p erfo rm  d y n a m ic  m o d e ll in g  o f  p r o c e s se s . B y  th e  sp h e re  o f  u se  
S P P R  is  d e sk to p , to  e n su re  th e  w o r k  o f  se n io r  m a n a g e rs , p r o v id in g  a s tra teg ic  le v e l  o f  
m a n a g e m e n t. T h e  d e v e lo p m e n t  o f  m a n a g e m e n t d e c is io n s  at th is  le v e l  sh o u ld  ta k e  in to  a c c o u n t  
th e  d y n a m ic s  o f  th e  im p le m e n ta t io n  o f  d e c is io n s ,  as th e  r e su lts  o f  d e c is io n s  are m a n ife s te d  in  
s ig n if ic a n t  t im e  in te rv a ls .

T h e  so ftw a r e  T h e  c r ea tio n  o f  d e c is io n  su p p ort sy s te m s , in  th e  c la s s ic a l  fo rm , in c lu d e s  
fo u r  m a in  c o m p o n e n ts :  m a th e m a tic a l m o d e ls  an d  a n a ly tic a l to o ls ,  d a ta b a ses , u se r  in te r fa c e  and  
n etw o rk . T h e  a rch itec tu re  o f  th e  d e v e lo p e d  D S S  f o l lo w s  a tra d itio n a l ap p roach , w ith  th e  
a n a ly tic a l t o o ls  b lo c k  as th e  m a in  c o m p o n e n t. In  th e  c o n te x t  o f  in d ic a t iv e  m a n a g e m e n t, th is  
b lo c k  is  d e s ig n e d  to  p resen t in fo r m a tio n  c le a r ly , c o s t - e f f e c t iv e ly ,  an d  to  fa c il ita te  u ser  
in te ra c tio n  w ith  th e  sy s te m . It e n su r e s  e f f ic ie n t  a n a ly s is , p r o c e s s in g , an d  u t il iz a t io n  o f  
in fo r m a tio n  to  su p p o rt d e c is io n -m a k in g .

T h e  m a in  re q u ir em en ts  fo r  th e  fu n c t io n a lity  o f  d e c is io n  su p p o rt so ftw a re:
-  p r o v id in g  in p u t, sto ra g e , a c tu a liz a tio n  o f  in fo r m a tio n  r e c e iv e d  fro m  b o th  ex tern a l and  

in tern a l e n v ir o n m e n ts  o f  th e  sy stem ;
-  stru ctu r in g  o f  in fo r m a tio n  th ro u g h  th e  c r ea tio n  o f  a d atab ase;
-  in te g ra tio n  w ith  th e  o r g a n iz a t io n ’ s e x is t in g  in fo r m a tio n  sy s te m .
-  T h e  k e y  p ro g ra m m er  m o d u le s  o f  th e  in d ic a t iv e  m a n a g e m e n t  d e c is io n  su p p ort sy s te m  

are:
-  m o d u le  o f  su p p o rt o f  th e  p r o c e s s  o f  fo r m a tio n  o f  th e  in d ic a t iv e  p la n  in d ic a to r  sy stem ;
-  m o d u le  o f  d e c is io n -m a k in g  su p p ort b y  m e a n s  o f  m o d e ll in g  th e  v a r ia n t o f  th e  in d ic a t iv e

plan;
-  m o d u le  o f  a s s e s s m e n t  o f  th e  e f f e c t iv e n e s s  o f  th e  d e v e lo p e d  d e c is io n s  o n  in d ic a t iv e  

p la n n in g .
Discussion

T h e stu d y  c o n s id e r s  th e  m e th o d s  o f  in d ic a t iv e  p la n n in g  an d  s y s te m -c o g n it iv e  a n a ly s is  fo r  
cr ea tin g  d e c is io n  su p p ort sy s te m s  in  e d u c a tio n a l in s t itu t io n s . T h e s e  m e th o d s  p la y  a k e y  r o le  in  
stru ctu r in g  an d  im p r o v in g  m a n a g e m e n t  p r o c e s s e s . L e t u s  c o n s id e r  th e m  in  m o r e  d eta il.

In d ic a t iv e  p la n n in g .
O p tim iz in g  d e c is io n -m a k in g :  In d ic a t iv e  p la n n in g  h e lp s  to  sy s te m a t iz e  m a n a g e m e n t  

d e c is io n s ,  a l lo w in g  m a n a g e r s  to  a s s e s s  th e  c o n s e q u e n c e s  o f  d iffe r e n t  sc e n a r io s  in  a d v a n c e  and  
c h o o s e  th e  m o s t  o p tim a l s tra teg ies .

B u ild in g  p r e d ic tiv e  sy s te m s:  T h is  m e th o d  su p p o rts  th e  d e v e lo p m e n t  o f  s y s te m s  c a p a b le  
o f  p r e d ic tin g  th e  o u tc o m e s  o f  m a n a g e m e n t  d e c is io n s ,  w h ic h  r e d u c e s  r isk  an d  im p r o v e s  th e  
q u a lity  o f  m a n a g e m e n t  o f  ed u c a tio n a l in st itu t io n s .

S im p lify in g  p r o c e sse s :  In tr o d u c in g  in d ic a t iv e  p la n n in g  h e lp s  a u to m a te  d e c is io n -m a k in g  
p r o c e s s e s , w h ic h  r e d u c e s  th e  b u rd en  o n  m a n a g e r s  and m in im iz e s  th e  im p a c t  o f  th e  h u m a n  
factor . W e a k n e sse s :

L a c k  o f  a d ap tab ility : D e s p it e  its  a d v a n ta g es , in d ic a t iv e  p la n n in g  m a y  n o t  b e  f le x ib le  
e n o u g h  in  e n v ir o n m e n ts  th a t req u ire  im m e d ia te  d e c is io n -m a k in g . T h is  l im its  its  a p p lic a b ility  
in  s itu a tio n s  o f  h ig h  u n certa in ty .
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D a ta  d e p e n d e n c y : T h e  e f f e c t iv e n e s s  o f  in d ic a t iv e  p la n n in g  d e p e n d s  d ir e c t ly  o n  th e  q u a lity  
an d  c o m p le te n e s s  o f  th e  in p u t data. I n s u f f ic ie n t ly  a ccu ra te  d ata  ca n  le a d  to  w r o n g  d e c is io n s .

S u g g e s t io n s  fo r  im p r o v em en t:
In te g ra tin g  m a c h in e  le a r n in g  te c h n iq u e s  to  im p r o v e  a d a p ta b ility  an d  crea te  p r e d ic tiv e  

m o d e ls  th a t ca n  lea rn  fro m  n e w  d ata  an d  ad ap t q u ic k ly  to  c h a n g e .
D e v e lo p in g  m o r e  f le x ib le  d e c is io n  su p p ort s y s te m s  th a t ca n  c o m b in e  e le m e n ts  o f  

in d ic a t iv e  p la n n in g  w ith  o th er  a p p r o a ch es  to  im p r o v e  th e  sp e e d  an d  a c c u r a c y  o f  m a n a g e m e n t  
a c tio n s .

S y s te m ic  c o g n it iv e  a n a ly s is .
In teg ra ted  D e c is io n  S u p p ort: S y s te m s  C o g n it iv e  A n a ly s is  p r o v id e s  a c o m p r e h e n s iv e  to o l  

fo r  m o d e ll in g  c o m p le x  d e c is io n -m a k in g  p r o c e s s e s ,  h e lp in g  m a n a g e r s  to  c o n s id e r  m u lt ip le  
fa c to rs  an d  th e ir  in te ra c tio n s .

C o g n it iv e  s y s te m s  d e v e lo p m e n t:  T h is  m e th o d  fa c il ita te s  th e  c r ea tio n  o f  c o g n it iv e  m o d e ls  
th a t ca n  b e  u s e d  in  in fo r m a tio n  sy s te m s  to  su p p o rt d e c is io n -m a k in g . S u c h  m o d e ls  m a k e  it 
p o s s ib le  to  p red ic t  th e  c o n s e q u e n c e s  o f  d iffe r e n t  m a n a g e m e n t  d e c is io n s  an d  id e n t ify  th e  m o s t  
e f f e c t iv e  s tra teg ies .

In terp re ta b ility  o f  c o m p le x  data: T h e  c o g n it iv e  m a p s  g en e r a te d  b y  th is  a p p ro a ch  v is u a lis e  
th e  r e la t io n sh ip s  b e tw e e n  d iffe r e n t  p a ra m eters , m a k in g  th e  d e c is io n -m a k in g  p r o c e s s  m o re  
tran sp aren t an d  in fo r m e d .

W e a k n e sse s :
H ig h  c o m p le x ity :  S y s te m s  c o g n it iv e  a n a ly s is  re q u ir es  a s ig n if ic a n t  in te lle c tu a l and  

r e so u r c e  in v e s tm e n t. C re a tin g  an d  in terp re tin g  c o g n it iv e  m o d e ls  ca n  b e  c h a lle n g in g  fo r  th o s e  
w ith o u t  s p e c ia liz e d  k n o w le d g e .

L im ite d  a d ap tab ility : A lth o u g h  c o g n it iv e  m o d e ls  a id  in  d e c is io n  m a k in g , th e ir  r ig id  
stru cture ca n  l im it  f le x ib i l i ty  in  s itu a tio n s  th a t req u ire  rap id  c h a n g e s  in  a p p r o a ch es  or m o d e l  
u p d a tes.

S u g g e s t io n s  fo r  im p r o v em en t:
A d o p t  a d a p tiv e  c o g n it iv e  sy s te m s  th a t ca n  a u to m a tic a lly  u p d a te  b a s e d  o n  n e w  d ata  and  

p r o v id e  m o re  f le x ib le  r e c o m m e n d a t io n s  fo r  d e c is io n -m a k in g .
D e v e lo p in g  in te r fa c e s  an d  tra in in g  p ro g ra m m er s to  fa c il ita te  th e  u s e  o f  c o g n it iv e  m o d e ls  

to  m a k e  th e  m e th o d  m o re  a c c e s s ib le  an d  u n d er sta n d a b le  to  a w id e  ra n g e  o f  m a n a g ers .
Conclusion

T h e a p p r o a ch es  a p p lie d  in  th e  stu d y  s ig n if ic a n t ly  co n tr ib u te  to  im p r o v in g  th e  d e c is io n ­
m a k in g  p r o c e s s  in  th e  m a n a g e m e n t  o f  ed u c a tio n a l in s t itu t io n s . In d ic a t iv e  p la n n in g  an d  sy s te m ic  
c o g n it iv e  a n a ly s is  n o t  o n ly  stru ctu re th e  d e c is io n -m a k in g  p r o c e s s , b u t a lso  su p p ort th e  
d e v e lo p m e n t  o f  sy s te m s  ca p a b le  o f  p r e d ic tin g  an d  o p t im iz in g  th e  re su lts  o f  m a n a g e m e n t  
a c tio n s .

T o  m a x im iz e  th e ir  e f f e c t iv e n e s s ,  th e s e  m e th o d s  ca n  b e  in te g ra ted  in to  f le x ib le  and  
a d a p tiv e  d e c is io n  su p p o rt sy s te m s  th a t c o n s id e r  th e  d y n a m ism  o f  th e  e d u c a tio n a l e n v ir o n m e n t  
an d  a l lo w  fo r  rap id  r e sp o n se  to  c h a n g e . In  th e  fu tu re, it  is  im p o r ta n t to  c o n s id e r  th e  a p p lic a t io n  
o f  n e w  t e c h n o lo g ie s ,  su c h  as a r tif ic ia l in te l l ig e n c e  an d  m a c h in e  le a rn in g , to  crea te  m o re  
a d v a n c e d  m a n a g e m e n t  d e c is io n  su p p ort sy s te m s .
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