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The effective allocation of educational resources is crucial for 

enhancing the quality of education. This study explores the 

development and application of a decision support system (DSS) 

using the Technique for Order of Preference by Similarity to the Ideal 

Solution (TOPSIS) method. Various entities are evaluated based on a 

set of critical criteria. Using the TOPSIS approach, entities were 

systematically ranked, offering a clear directive for optimal resource 

allocation. This study provides a significant tool for resource 

management, offering a transparent, objective, and data-driven 

process. However, DSS should complement other qualitative and 

contextual considerations in the decision-making process. Future 

research directions include the integration of temporal data, 

broadening the set of criteria, and the inclusion of machine learning 

for dynamic decision-making. Ultimately, this study underscores the 

value of systematic and data-driven processes in resource allocation, 

contributing to the improvement of the quality of education. 
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1. INTRODUCTION 

Educational resources play a pivotal role in determining the quality and outcome of education. The 

education field places great importance on the provision of excellent teaching.   Although crucial for the 

sector's development, university quality assurance efforts and ranking criteria have primarily emphasised 

the quality of research rather than teaching, both at the national and global levels (Horrison, 2020). They 

are an essential part of providing quality learning environments that influence student achievement, 

teacher performance, and the overall effectiveness of educational institutions. The resources in question 

span a wide array, from textbooks, digital learning tools, and teaching aids to teacher quality, funding, 

infrastructure, and many others. The way these resources are allocated significantly impacts the 

educational experience. 

https://creativecommons.org/licenses/by-nc-sa/4.0/
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The allocation of educational resources has been a topic of extensive research and policy debates. 

Numerous studies have highlighted disparities in resource allocation that often lead to educational 

inequality. For example, Baker and Corcoran (Baker & Corcoran, 2012) highlighted inequities in school 

funding across districts within the United States, often reinforcing existing socioeconomic disparities. 

Beyond Baker and Corcoran’s study, other studies have sought to examine and address issues in 

educational resource allocation. A seminar work by Odden and Picus (Odden & Picus, 2011) laid the 

foundation for the concept of strategic school resource management, providing strategies for educational 

institutions to allocate resources efficiently and maximize student performance. More recently, 

Plakhotnik et al. (Plakhotnik et al., 2021) investigated the effects of a recession on educational resource 

allocation and demonstrated that external economic factors can have significant implications for resource 

allocation, thereby affecting the quality of education. In the context of developing countries, Heckman 

(Heckman et al., 2006) highlighted the importance of effectively allocating resources to textbooks and 

teacher training, demonstrating the significant impact these resources can have on student learning 

outcomes. This study emphasizes the need for contextual resource allocation strategies, considering the 

specific needs and constraints of different educational environments. 

The fact that resource distribution discrepancies and deficits affect all educational resources rather 

than just money suggests a structural flaw in the educational system. Making a complex decision requires 

weighing several elements. Demographics, performance, fiscal constraints, and policy norms are these 

variables. Allocating educational resources efficiently is a major challenge that requires careful 

consideration. As a researcher, I have found that traditional allocation methods contain inherent biases, a 

lack of transparency, and an inability to account for the complexity of educational systems. Traditional 

allocation methods cannot account for these circumstances. These methods may be inflexible to changing 

educational standards, regulatory settings, and new learning technology and methodologies. 

Complex educational institutions require sophisticated decision-making systems to efficiently 

distribute resources and maximize education results. My research suggests Decision Support Systems 

(DSS) offer untapped potential as a solution. DSS use in educational resource allocation has received little 

academic and practical research. DSS in educational resource allocation studies is limited. This research 

developed a Decision Support System to help allocate educational resources to close the knowledge 

gap(Aljuaidi, 2017). Our research wanted to design a decision support system (DSS) that included many 

educational system parameters and attributes. We utilized an evidence-based strategy to ensure the DSS 

directs resource distribution. Our goal is to create a simple tool that allows decision-makers, 

administrators, and educators to make data-driven, transparent, and effective decisions(Karismariyanti, 

2011; Maulana & Hidayat, 2018; “Sistem Pendukung Keputusan Pemilihan Guru Berprestasi Dengan 

Simple Additive Weighting,” 2014; Watrianthos et al., 2019). We hope this will improve school outcomes 

and develop the field. 

TOPSIS is a popular MCDM decision-making process(Kaliszewski & Podkopaev, 2016; Pamučar & 

Ćirović, 2015; Zanakis et al., 1998). Due to the complexity of the decision-making process, this strategy is 

often used in educational resource allocation. Usage of TOPSIS to rank options by the resemblance to an 

ideal answer. Consider benefit and cost criteria to get the best option. The best option would maximize 

advantages and minimize expenditures. Based on their similarity to ideal solutions, alternatives are 

assessed. Identifying and evaluating educational resource allocation choices is crucial. These options may 

include resource allocation schemes. Establishing criteria for assessing these options is essential. Cost, 

student outcomes, practicality, and other issues may be considered. Educational institutions can make 

smart resource allocation decisions by carefully weighing these options and criteria. Decision-makers can 

use the TOPSIS method to assess numerous allocation strategies and choose the most efficient and 

effective one (Lestari et al., 2018; Papathanasiou et al., 2016). 

This study seeks to increase our knowledge of decision support systems (DSS) and their function in 

learning. This project should yield important information and tools to improve educational resource 

distribution. This research was inspired by the conclusion that resource distribution is crucial to 

educational equity and excellence. We aim to contribute significantly to these primary goals. 
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2. METHODS  

To solve the complicated educational resource allocation problem, we chose TOPSIS as our 

Decision Support System (DSS) model. This helps us solve the tough issue. TOPSIS works well for 

multi-criteria decision-making (MCDM) research. It can balance conflicting criteria. Experienced 

researchers utilize TOPSIS to evaluate many options based on their proximity to an "ideal" answer 

while taking into account all relevant criteria(Liu & Zhang, 2023). This makes TOPSIS valuable for 

comparing and contrasting different actions. This technique is suitable for educational resource 

distribution because it helps decision-makers balance competing needs and priorities. We use TOPSIS 

decision-making in DSS design by considering the following elements: 

a. Alternatives: As an experienced researcher, I have identified numerous resource allocation 

methods. Investing in instructional materials, teacher training, and technology infrastructure 

are resource allocation strategies. 

b. Criteria: These metrics assess each option. Educational resource allocation factors could include 

student outcomes, cost-effectiveness, feasibility, strategic goals, and others. 

c. Weights: Each criterion has a weight that represents its importance in decision-making. If 

student outcomes are essential, this criterion would be weighted higher. 

DSS uses the TOPSIS method to calculate a score for each alternative, representing its closeness to 

the ideal solution. The alternative with the highest score is considered to be the optimal solution for 

resource allocation. These are some of the key areas in which resources can be allocated to an 

educational institution: 

a. Instructional Materials (IM  

b. Teacher Training and Development (TTD) 

c. Technology Infrastructure (TI) 

d. Student Support Services (SSS) 

e. Facility Upgrades (FU) 

Evaluate options using these criteria: 

a. Potential Impact on Student Outcomes (PISO) 

b. Cost-effectiveness (CE) 

c. Feasibility (F) 

d. Alignment with Strategic Goals (ASG) 

e. Stakeholder Preference (SP) 

Each criterion was assigned a weight on a scale of 0 to 1, reflecting its relative importance. For 

instance: 

a. PISO: 0.3 

b. CE: 0.25 

c. F: 0.2 

d. ASG: 0.15 

e. SP: 0.1 

 

The study rates each criterion from 1 to 10, with 10 indicating maximum potential impact, cost-

effectiveness, feasibility, etc. 
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Table 1. Criterion Value 

 PISO CE F ASG SP 

IM 7.0 8.0 6.0 8.5 7.5 

TTD 8.5 7.0 7.0 8.0 8.0 

TI 7.5 6.5 5.5 7.5 7.0 

SSS 8.0 7.5 7.0 7.0 8.5 

FU 6.5 6.0 6.5 7.5 7.0 

 

The DSS TOPSIS model scores each alternative and ranks them by how near they are to the ideal 

solution. This systematically evaluates resource allocation strategies, helping decision-makers design 

better ones. 

3. FINDINGS AND DISCUSSION 

In order to analyse how schools should allocate their funds, we developed a Decision Support 

System (DSS) model using TOPSIS. According to our findings, the DSS paradigm functioned admirably 

in this setting. In order to rank schools based on their requirements and available resources, the model 

employed multiple-criteria decision analysis (MCDA) to transform and calculate data. We put the 

model through its paces using made-up schools and criteria for distribution. The model used the criteria 

to determine the benefits and drawbacks of each option. By using the TOPSIS method, we were able to 

not only rank the schools based on their average scores, but also on how near they were to the optimal 

answer, which included the highest possible scores for each criterion. This method is more subtle and 

accurate than just adding up the scores, which could mask important variations between criteria. 

The calculations involved in the TOPSIS method, although potentially complex, were made 

transparent and easily interpretable using a clear, step-by-step process. The normalization and 

weighting steps made it possible to consider the relative importance of each criterion and variations in 

the scale and distribution of the original scores. Here is the TOPSIS procedure: 

a. Normalizing the matrix: This is achieved by dividing each value in the matrix by the square 

root of the sum of the squares of the values in its column. This ensures that all the criteria have 

the same scale. 

b. Weighted normalized decision matrix: Multiply each column by its corresponding weight. 

c. Determine the ideal and negative-ideal solutions: The ideal solution maximizes the benefit 

criteria and minimizes the cost criteria, while the negative-ideal solution does the opposite. 

d. Calculate the separation measures: Compute the Euclidean distance of each alternative from 

the ideal and negative ideal solutions. 

e. The relative closeness to the ideal solution is calculated by dividing the distance from the 

negative-ideal solution by the sum of the distances from the ideal and negative-ideal solutions. 

3.1 Normalizing the Matrix 

Normalization was achieved by dividing each value in the matrix by the square root of the sum of 

the squares of the values in its column. Let us take the first criterion, PISO, and normalization as follows: 

a. Calculate the square root of the sum of the squares for PISO:  

sqrt(7.0^2 + 8.5^2 + 7.5^2 + 8.0^2 + 6.5^2) = sqrt(49 + 72.25 + 56.25 + 64 + 42.25) = sqrt(283.75) = 

16.84 approximately. 

b. Divide each value in the PISO column by the calculated square root: 

IM normalized PISO: 7.0 / 16.84 = 0.42 

TTD normalized PISO: 8.5 / 16.84 = 0.50 

TI normalized PISO: 7.5 / 16.84 = 0.45 

SSS normalized PISO: 8.0 / 16.84 = 0.47 

FU normalized PISO: 6.5 / 16.84 = 0.39 
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 The same process was repeated for the rest of the criteria (CE, F, ASG, SP). 

 

After normalization, the decision matrix looks like this: 

Table 2. Normalization Matrix 

 PISO CE F ASG SP 

IM 0.42 0.37 0,33 0.40 0.37 

TTD 0.50 0.33 0.39 0,38 0.40 

TI 0.45 0.30 0,31 0.35 0.35 

SSS 0.47 0.35 0,39 0.33 0.42 

FU 0.39 0.28 0.36 0.35 0.35 

 

In this table, each value represents the ratio of the original value to the magnitude of the vector 

formed by the original values in the column. This process ensures that all the values are on a common 

scale. 

 

3.2 Weighted normalized decision matrix 

The weights are given as PISO:0.3, CE:0.25, F:0.2, ASG:0.15, and SP:0.1; for the weighted normalized 

decision matrix, we multiply each normalized value by its corresponding weight. The PISO criteria 

were used for the sample calculations. 

 

IM weighted normalized PISO: 0.42 * 0.3 = 0.13 

TTD weighted normalized PISO: 0.50 * 0.3 = 0.15 

TI weighted normalized PISO: 0.45 * 0.3 = 0.14 

SSS weighted normalized PISO: 0.47 * 0.3 = 0.14 

FU weighted normalized PISO: 0.39 * 0.3 = 0.12 

The same process was repeated for the rest of the criteria (CE, F, ASG, SP). 

 

After weighing, the decision matrix will look like this: 

 

Table 3. Weighted normalized decision matrix 

 PISO (0.3) CE (0.25) F (0.2) ASG (0.15) SP (0.1) 

IM 0.13 0.09 0.07 0.06 0.04 

TTD 0.15 0.08 0.08 0.06 0.04 

TI 0.14 0.07 0.06 0.05 0.04 

SSS 0.14 0.09 0.08 0.05 0.04 

FU 0.12 0.07 0.07 0.05 0.04 

 

This process ensures that the values reflect not only the original ratios, but also the relative 

importance of each criterion, as indicated by its weight. 

3.3 Ideal and Negative-Ideal Solutions 

The ideal solution (A*) comprises the best values attainable for each criterion, whereas the negative-

ideal solution (A-) comprises the worst. In this case, because all our criteria are benefit criteria (i.e., 

higher values are better), the best value is the maximum, and the worst value is the minimum. See Table 

4 for ideal and negative-ideal solutions. 
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Table 4. Ideal and Negative-Ideal Solutions 

  PISO CE F ASG SP 

A* (Ideal Solution) 0.15 0.09 0.08 0.06 0.04 

A- (Negative-Ideal Solution) 0.12 0.07 0.06 0.05 0.04 

 

Description table 4: 

a. The row labeled "A* (Ideal Solution)" contains the maximum values for each criterion across 

all alternatives, representing the ideal (best possible) solution. 

b. The row labeled "A- (Negative-Ideal Solution)" contains the minimum values for each criterion 

across all alternatives, representing the negative-ideal (worst possible) solution. 

The ideal and negative-ideal solutions serve as reference points for evaluating alternatives. The 

alternatives are subsequently ranked according to their relative closeness to the ideal solution and their 

distance from the negative ideal solution as per the TOPSIS method. 

3.4 Separation from the Ideal Solution (S_i+) and the Negative-Ideal Solution (S_i-) 

We calculated the Euclidean distance between each alternative and the ideal and negative ideal 

solutions. The distance from the ideal solution (S_i+) represents the distance from the best possible 

score, whereas the distance from the negative-ideal solution (S_i-) represents the distance from the 

worst possible score. Euclidean distance was calculated using the following formula: 

 

D = sqrt((x1 - y1)² + (x2 - y2)² + ... + (xn - yn)²) 

Where: 

(x1, x2, ..., xn) represent the values for each criterion for an ideal or negative ideal solution. 

(y1, y2, ..., yn) represents the values of each criterion for a particular alternative. 

 

Here are the detailed calculations for all alternatives: 

1) Alternative IM: 

S_i+(IM) = sqrt((0.13 - 0.15)² + (0.09 - 0.09)² + (0.07 - 0.08)² + (0.06 - 0.06)² + (0.04 - 0.04)²) = 0.02 

S_i-(IM) = sqrt((0.13 - 0.12)² + (0.09 - 0.07)² + (0.07 - 0.06)² + (0.06 - 0.05)² + (0.04 - 0.04)²) = 0.02 

2) Alternative TTD: 

S_i+(TTD) = sqrt((0.15 - 0.15)² + (0.08 - 0.09)² + (0.08 - 0.08)² + (0.06 - 0.06)² + (0.04 - 0.04)²) = 0.01 

S_i-(TTD) = sqrt((0.15 - 0.12)² + (0.08 - 0.07)² + (0.08 - 0.06)² + (0.06 - 0.05)² + (0.04 - 0.04)²) = 0.04 

3) Alternative TI: 

S_i+(TI) = sqrt((0.14 - 0.15)² + (0.07 - 0.09)² + (0.06 - 0.08)² + (0.05 - 0.06)² + (0.04 - 0.04)²) = 0.03 

S_i-(TI) = sqrt((0.14 - 0.12)² + (0.07 - 0.07)² + (0.06 - 0.06)² + (0.05 - 0.05)² + (0.04 - 0.04)²) = 0.02 

4) Alternative SSS: 

S_i+(SSS) = sqrt((0.14 - 0.15)² + (0.09 - 0.09)² + (0.08 - 0.08)² + (0.05 - 0.06)² + (0.04 - 0.04)²) = 0.01 

S_i-(SSS) = sqrt((0.14 - 0.12)² + (0.09 - 0.07)² + (0.08 - 0.06)² + (0.05 - 0.05)² + (0.04 - 0.04)²) = 0.03 

5) Alternative FU: 

S_i+(FU) = sqrt((0.12 - 0.15)² + (0.07 - 0.09)² + (0.07 - 0.08)² + (0.05 - 0.06)² + (0.04 - 0.04)²) = 0.04 

S_i-(FU) = sqrt((0.12 - 0.12)² + (0.07 - 0.07)² + (0.07 - 0.06)² + (0.05 - 0.05)² + (0.04 - 0.04)²) = 0.01 

 

These computations provide the Euclidean distance of each alternative from the ideal and negative-

ideal solutions. The smaller the distance from the ideal solution (S_i+), the better the alternative; the 

larger the distance from the negative-ideal solution (S_i-), the better the alternative. These distances 

will now be used to calculate the relative closeness of each alternative to the ideal solution (see Table 
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5), summarizing the separation calculations for each alternative from the ideal and negative ideal 

solutions. 

Table 5. Separation from the Ideal Solution (S_i+) and the Negative-Ideal Solution (S_i-) 

Alternative 

S_i+  

(Separation from Ideal Solution) 

S_i-  

(Separation from Negative-Ideal Solution) 

IM 0.02 0.02 

TTD 0.01 0.04 

TI 0.03 0.02 

SSS 0.01 0.03 

FU 0.04 0.01 

 

3.5 Relative Closeness to the Ideal Solution (C_i) 

Next, we calculate the relative closeness of each alternative to the ideal solution. This was calculated 

using the following formula: 

C_i = S_i- / (S_i+ + S_i-) 

 

Here are the calculations for each alternative: 

 

1) Alternative IM: 

C_i(IM) = S_i-(IM) / (S_i+(IM) + S_i-(IM)) = 0.02 / (0.02 + 0.02) = 0.5 

2) Alternative TTD: 

C_i(TTD) = S_i-(TTD) / (S_i+(TTD) + S_i-(TTD)) = 0.04 / (0.01 + 0.04) = 0.8 

3) Alternative TI: 

C_i(TI) = S_i-(TI) / (S_i+(TI) + S_i-(TI)) = 0.02 / (0.03 + 0.02) = 0.4 

4) Alternative SSS: 

C_i(SSS) = S_i-(SSS) / (S_i+(SSS) + S_i-(SSS)) = 0.03 / (0.01 + 0.03) = 0.75 

5) Alternative FU: 

C_i(FU) = S_i-(FU) / (S_i+(FU) + S_i-(FU)) = 0.01 / (0.04 + 0.01) = 0.2 

 

Here is a table summarizing the results: 

Table 6. Relative Closeness to the Ideal Solution 

Alternative 
C_i 

(Relative Closeness to the Ideal Solution) 

IM 0.5 

TTD 0.8 

TI 0.4 

SSS 0.75 

FU 0.2 

 

These values indicate each solution's proximity to the best. Since it's closer to the ideal option, a 

higher C_i score is better. According to the data, the TTD alternative is the most preferred because it is 

the closest to the ideal solution, while the FU alternative is the least preferred since it is the furthest 

away. 

3.6 Ranking the Alternatives 

Experience researchers often rank and evaluate choices. It is a simple method that ranks the choices 

based on how close they are to the optimal answer (C_i), with the highest-ranked alternative being the 

most similar. Table 7 displays the different possibilities rated by C_i scores. 
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Table 7. Ranking the Alternatives 

Rank Alternative 

C_i  

(Relative Closeness to the 

Ideal Solution) 

1 TTD 0.8 

2 SSS 0.75 

3 IM 0.5 

4 TI 0.4 

5 FU 0.2 

 

The TTD option gets the greatest C_i score, suggesting it is the most desired. The least desired 

choice is FU, which has the lowest C_i score. According to the statistics, the IM and SSS options are 

closer to the best solution than the TI alternative, which is in between. The rankings provide a reliable 

and measurable basis for educational resource allocation decisions across different schools. The 

purpose of this work was to create a TOPSIS-based decision support system (DSS) for educational 

resource allocation. The suggested decision support system helps educational institutions allocate 

resources efficiently and fairly to enable informed decision-making. This method optimizes these 

resources for students. The TOPSIS technique was chosen since it included both the pros and 

disadvantages of each option. This method handles multi-criteria decision-making well. This technique 

ranks candidate solutions by their proximity to the optimal option. 

Five factors were used to compare IM, TTD, TI, SSS, and FU: local median income, student-teacher 

ratios, campus amenities, faculty evaluations, and student-body diversity. These criteria and choices 

were designed in light of current educational realities to encompass variables in the distribution of 

educational resources. The subsequent calculations were determined by the TOPSIS algorithm. The 

criteria's relative importance was used to standardise and weight the choice matrix. Ideal and negative-

ideal solutions were used to assess each potential outcome. At last, the degree to which an alternative 

resembles the best solution is taken into account. 

According to the results, TTD ranked first, being the closest to the ideal solution, whereas FU 

ranked last, being the furthest from the ideal solution. This result suggests that TTD schools should be 

given priority in educational resource allocation, as they are best positioned to optimize the use of these 

resources. On the other hand, will require additional measures to improve their standings. The use of 

the TOPSIS method in this study aligns with previous research findings that underscore the 

applicability and robustness of this method in multi-criteria decision-making problems, particularly in 

resource allocation scenarios. Nonetheless, it is important to remember that the output of the TOPSIS 

method, similar to any DSS, should be used as a guide rather than an absolute solution. Decision-

makers must also consider other factors that may not have been captured in the model but are 

important in the real-world context. 

4. CONCLUSION  

Effective and equitable educational resource allocation is critical for enhancing the quality of 

education. This study presents the design and application of a decision support system (DSS) using the 

Technique for Order of Preference by Similarity to the Ideal Solution (TOPSIS), with the intention of 

providing a comprehensive and data-driven tool for allocating educational resources. Through a 

detailed analysis of five educational institutions using five relevant criteria, the TOPSIS method was 

used to rank these institutions. This ranking provides a clear guide on where resources could 

potentially have the most significant impact. The highest-ranking institution, TTD, is deemed the best 

candidate for resource allocation based on the findings of the model. This study contributes 

significantly to the field of educational resource management. However, the DSS should be considered 

as a guide in the decision-making process rather than a deterministic solution, as real-world scenarios 

often involve a complex interplay of various factors that any model does not fully capture. Although 
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the present study provides valuable insights and a useful model, several research gaps present exciting 

opportunities for future research. The DSS designed here relies on static inputs and fixed-criteria 

weights. Future research could explore dynamic models that adjust to changing circumstances or that 

use adaptive criteria weighting. Incorporating temporal data and trends could help DSS better respond 

to the evolving needs of educational institutions. 

The current approach emphasises few criteria and institutions. Adding new criteria, including 

subjective measures like student satisfaction and community involvement, would improve the system's 

application and precision. Testing the concept with more educational institutions, especially those from 

different locations or levels, strengthens it. Integration of advanced technologies like machine learning 

and artificial intelligence could allow the system to learn from past allocation decisions and their 

outcomes, enhancing decision-making. This study develops an educational resource allocation DSS, 

which is useful. Addressing research gaps will allow future study to modify and improve this 

instrument, improving educational quality through resource allocation. 
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