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Abstract 

The Thai University Central Admission System (TCAS) is accessible to all high school students in 

Thailand. The TCAS acceptance procedure consists of four rounds: portfolio, quota, admission, and 

direct admission. The admission round uses the score of each test subject to compute the total score, 

allowing students to then apply to join the TCAS. The Consortium of Thai Medical Schools 

(COTMES) is a group at the Faculty of Medicine, Dentistry, Veterinary Medicine, and Pharmacy 

which selects students through the admission round of the TCAS using the same score criteria.  

The minimum score that can qualify for admission is the main criterion. However, the minimum 

score of the previous year cannot be used directly due to the varying levels of difficulty of the tests 

each year. The researchers have developed a model called 𝑚𝑒𝑎𝑛 + 𝑁(𝑠. 𝑑.) or N-Method to predict 

the minimum score for the COTMES faculties. The results show that the error means of the years 

2021, 2022, and 2023 for all majors range from between -0.7645 and +1.4505, where an error mean 

< 0 refers to the predicted minimum score being less than the real minimum score, and an error mean 

> 0 refers to the predicted minimum score being more than the real minimum score. For the Faculty 

of Medicine only, the error means range between -0.6477 and +1.9227. In similarity to the Faculty of 

Medicine, the error means for the Faculty of Dentistry range between -0.5388 and +1.2261. For the 

Faculty of Veterinary Medicine and the Faculty of Pharmacy, the error means range from -2.8003 to 

+3.3976 and 4.0377 to 4.7310, respectively. 
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Introduction 

All high school students in Thailand can apply for 

up to 10 majors through the TCAS. After 

processing, the student will qualify for only one 

major or be disqualified. For this reason, the 

selection of 10 majors in the TCAS application is 

important and must be done with careful planning. 

Each student only knows their total score, not the 

minimum score enabling them to qualify for their 

major of interest. COTMES faculties consist of the 

Faculties of Medicine, Dentistry, Veterinary 

Medicine, and Pharmacy, all of which are popular 

and highly competitive. Therefore, the selection of 

10 majors for TCAS application becomes even 

more important. The prediction model called 

𝑚𝑒𝑎𝑛 + 𝑁(𝑠. 𝑑.) or N-Method, first represented in 

ISRIF2023 (Ruethaichanok et al., 2023), is used to 

find the predicted minimum score for all COTMES 

faculties in this project. 

When 12th-grade students take their TCAS 

examinations, their scores will be declared one 

month after the test. The official declaration takes 

place around the middle of April each year. 

Students have about two weeks to decide on their 

choice of majors when applying to the TCAS. The 

minimum score of each major is usually predicted 

using the minimum score of the previous year plus 

or minus one digit, such as +2%, -3%, or +8%. This 

is not an effective method since no one knows what 

number to add or subtract. Therefore, the use of the 

𝒎𝒆𝒂𝒏 + 𝑵(𝒔. 𝒅.) model is a better choice for 

minimum score prediction. 

Better prediction ability can help all students 

make the appropriate choice when deciding on a 

COTMES faculty and improve the efficiency of the 

process. They are then more likely to qualify for 

the admission round in TCAS. 

Material and methods 

This prediction method is easy to understand.  

For example, data in 2022 will be used to predict 

the minimum score in 2023. Starting with 2022 

data on the major of interest, usually announced by 

the TCAS. The score criteria of COTMES faculties 

(COTMES, 2024) are shown in Figure 1. The basic 

statistics of all test subjects for 2022 and 2023 are 

shown in Figures 2 (Dek-D, 2024 and CUPT, 

2022) and Figures 3 (Dek-D, 2024 and Facebook, 

2024), respectively. The example results of the 

minimum score needed to qualify for some majors 

in 2022 are shown in Figure 4 (Smart Math Pro, 

2024). 

 

 

 

 
 

 

Figure 1. The score criteria of COTMES faculties in 

2022 

 

From Figure 1, the total scores of any 

COTMES faculties can be written as follows. 
 

𝑇𝑜𝑡𝑎𝑙 𝑠𝑐𝑜𝑟𝑒 = 30% 𝑜𝑓 𝑇𝑃𝐴𝑇1 + 14% 𝑜𝑓 𝐸𝑛𝑔
+ 14% 𝑜𝑓 𝑀𝑎𝑡ℎ1 + 28% 𝑜𝑓 𝑆𝑐𝑖
+ 7% 𝑜𝑓 𝑇ℎ𝑎𝑖 + 7% 𝑜𝑓 𝑆𝑜𝑐 

 

Where; 

𝑇𝑃𝐴𝑇1= average score for Intelligence, 

Connection, and Ethics 

𝑀𝑎𝑡ℎ1 = score for Mathematics1 

𝑆𝑐𝑖 = average score for Physics, Chemistry, and 

Biology 

𝑇ℎ𝑎𝑖  = score for Thai 

𝑆𝑜𝑐 = score for Social Study 

 

 
 

 

Figure 2. The basic statistics of the Medical Aptitude 

Test and A-levels in the year 2022 
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Figure 3. The basic statistics of TPAT1 and A-levels 

in the year 2023 

 

* NOTE: The Medical Aptitude Test in the year 

2022 and the TPAT1 in the year 2023 relate to the 

same subjects 

 

 

Figure 4. Example of the minimum score for each 

major after TCAS processing in the year 

2022 

 

Focusing on the data for 2022, the second step 

is to find the value of 𝑁 that makes the total score 

for the major of interest equal to the “real” official 

minimum score announced by the TCAS.  

For example, the minimum score for the 

Faculty of Medicine at Chulalongkorn University in 

2022 is 66.8185 (yellow highlight in Figure 4). 

Since the 𝑇𝑃𝐴𝑇1  in 2023 and the Medical 

Aptitude Test (𝑀𝑒𝑑 ) in 2022 relate to the same 

subjects, the 𝑇𝑃𝐴𝑇1 of Equation (1) in 2022 can be 

written as follows: 

 
𝑇𝑃𝐴𝑇1 = 𝑚𝑒𝑎𝑛(𝑀𝑒𝑑) + (𝑁 × 𝑠. 𝑑. (𝑀𝑒𝑑)) 

The same applies to other subjects, as shown in the 

following equations: 

 
𝑀𝑎𝑡ℎ1 = 𝑚𝑒𝑎𝑛(𝑀𝑎𝑡ℎ1) + (𝑁 × 𝑠. 𝑑. (𝑀𝑎𝑡ℎ1)) 

 

𝐸𝑛𝑔 = 𝑚𝑒𝑎𝑛(𝐸𝑛𝑔) + (𝑁 × 𝑠. 𝑑. (𝐸𝑛𝑔)) 

 

𝑆𝑐𝑖 = 𝑚𝑒𝑎𝑛(𝑆𝑐𝑖) + (𝑁 × 𝑠. 𝑑. (𝑆𝑐𝑖)) 

 

𝑇ℎ𝑎𝑖 = 𝑚𝑒𝑎𝑛(𝑇ℎ𝑎𝑖) + (𝑁 × 𝑠. 𝑑. (𝑇ℎ𝑎𝑖)) 

 

𝑆𝑜𝑐 = 𝑚𝑒𝑎𝑛(𝑆𝑜𝑐) + (𝑁 × 𝑠. 𝑑. (𝑆𝑜𝑐)) 

 

Remark: The mean and standard deviation 

(s.d.) of each subject are shown in Figure 2.  

The value of N must not result in the score 

exceeding the maximum score in each year. 

Next step, the value of 𝑁 that makes the total 

score equal to the real minimum score announced by 

the TCAS is identified. The researchers use Excel in 

Microsoft Office to find the value of 𝑁. For the 

Faculty of Medicine Chulalongkorn University, in 

this example, the value of 𝑁 is 2.727190. This value 

of N makes the total score equal to 66.8185. 

The last step to finding the predicted minimum 

score for 2023 is to use 𝑁 = 2.727190 with 2023 

subjects and perform the same calculation. The total 

score determined is the predicted minimum score 

for 2023. 

 

𝑇𝑃𝐴𝑇1 =
143.434100

3
+ 2.727190 ×

41.690000

3
= 85.710217 

 
𝐸𝑛𝑔 = 46.009000 + 2.727190 × 17.134000 = 92.736673 
 
𝑀𝑎𝑡ℎ1 = 19.407000 + 2.727190 × 11.370000 = 50.415150 
 
𝑃ℎ𝑦𝑠𝑖𝑐𝑠 = 21.821000 + 2.727190 × 10.909000

= 51.571916 
 
𝐶ℎ𝑒𝑚𝑖𝑠𝑡𝑟𝑦 = 18.403000 + 2.727190 × 9.349000

= 43.899499 
 
𝐵𝑖𝑜𝑙𝑜𝑔𝑦 = 32.781000 + 2.727190 × 13.058000

= 68.392647 
 
𝑆𝑐𝑖 = 𝑎𝑣𝑒𝑟𝑎𝑔𝑒 𝑓𝑜𝑟 𝑃ℎ𝑦𝑠𝑖𝑐𝑠, 𝐶ℎ𝑒𝑚𝑖𝑠𝑡𝑟𝑦 𝑎𝑛𝑑 𝐵𝑖𝑜𝑙𝑜𝑔𝑦 

       =  
51.571916 + 43.899499 + 68.392647

3
 = 54.621354 

 
𝑇ℎ𝑎𝑖 = 56.439000 + 2.727190 × 11.797000 = 88.611660 
 

𝑆𝑜𝑐 = 41.595000 + 2.727190 × 10.074000 = 69.068712 
 
𝑇𝑜𝑡𝑎𝑙 𝑠𝑐𝑜𝑟𝑒 =     0.30 × 85.710217

+ 0.14 × 92.736673
+ 0.14 × 50.415150
+ 0.28 × 54.621354
+ 0.07 × 88.611660
+ 0.07 × 69.068712 

                     =      72.085925 

                     =      Predicted minimum score 

 

From this computation, the predicted 

minimum score of the Faculty of Medicine at 

Chulalongkorn University in 2023 is 72.085925. 

The real minimum score of this major is 72.8402, so 

the error of prediction is  
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The procedure for the minimum score 

prediction using the N-Method model is concluded 

in Figure 5. 

 

 

Figure 5. Procedure for the minimum score 

prediction of the N-method model 

Results and Discussion 

The number of majors in COTMES each year 

differs. For example, there were 55 majors in 2021, 

58 in 2022 and 59 in 2023. The results of the 

predicted minimum score, real minimum score, and 

error of COTMES faculties for the years 2021, 

2022, and 2023 are shown in Figure 6.  

The prediction efficiency, represented in the 

mean, s.d., min, and max of the errors, is shown in 

Table 2. The prediction efficiency in the Faculties of 

Medicine, Dentistry, Veterinary Medicine, and 

Pharmacy is also shown in Figure 7.  

The results clearly show that the N-Method 

can be used to predict the minimum score of 

COTMES faculties with an error mean of between -

0.7645 and +1.4505. An error mean < 0 refers to the 

predicted minimum score being less than the real 

minimum score, while an error mean > 0 refers to 

the predicted minimum score being more than the 

real minimum score. In 2021, the Faculty of 

Veterinary Science, RMUTSV had a minimum error 

of -4.6338. The Faculty of Pharmacy 

(Pharmaceutical Care Program), SWU, had a 

maximum error of +13.6459. In 2022, the Faculty of 

Pharmacy (Pharmaceutical Care Program), SWU, 

had a minimum error of -10.7825, while the College 

of Dental Medicine, RSU, had a maximum error of 

+9.7864. In 2023, the minimum error (-6.4623) 

occurred at the Faculty of Veterinary Medicine, 

MUT, while the maximum error (+9.2743) occurred 

at the Faculty of Dentistry, NTU. When considering 

the efficiency of the model, the Faculty of Medicine 

and Faculty of Dentistry have acceptable error 

means. On the contrary, the Faculty of Veterinary 

Medicine and the Faculty of Pharmacy still have 

unsatisfactory results. 

The error intervals and the number of majors 

in 2021, 2022, and 2023 (the error distribution) are 

shown in Figures 8, 9, and 10, respectively. 

 

Figure 6. Predicted minimum score, real 

minimum score, and error of 

COTMES faculties for the years 2021, 

2022, and 2023 

 

 
Figure 7. The basic statistics of the prediction 

error from 2021–2023 
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Figure 8. The error distribution for 2021 

 

 

Figure 9. The error distribution for 2022 

 

 

Figure 10. The error distribution for 2023 

 

From Figure 8-10, it can be clearly observed 

that most majors are in the -2.9999 and +2.9999 

error range (highlighted in blue). In 2021, 39 out of 

the 55 majors were within this error range. In 2022, 

41 out of the 58 majors were within this error range. 

The best performance occurred in 2023, with 54 out 

of the 59 majors being in the -2.9999 and +2.9999 

error range. 

When the maximum error, not exceeding -

4.9999 (highlighted in green), is considered, all 55 

majors fall into this category in 2021. However, in 

2022, there were 51 out of the 58 majors where the 

error did not exceed -4.9999. In 2023, the error for 

55 out of the 59 majors did not exceed -4.9999. 

Conclusion 

The 𝒎𝒆𝒂𝒏 + 𝑵(𝒔. 𝒅.) model or N-Method was used 

in this study to predict the scores of all majors in 

COTMES for the years 2021–2023. The predictions 

using the N-Method were found to work well for the 

Faculty of Medicine and the Faculty of Dentistry. 

The Faculty of Veterinary Medicine and the Faculty 

of Pharmacy exhibited more fluctuations, leading to 

a less accurate predicted score compared to the 

previous two. Therefore, alternative data processing 

may be used to reduce prediction errors and improve 

the performance of the next project, which will 

focus on the results for 2024. 

Suggestion 

The average of N for two consecutive years should 

be used to improve prediction accuracy and reduce 

prediction fluctuations. The researchers suggest 

developing a program to calculate the value of N for 

each major in the future. 
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