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Abstract  The purpose of this study is to evaluate 

physical education students’ current status of chess 

opening practice skills, thereby selecting solutions to 

contribute to improving students' chess playing skills in 

various opening forms. In this study, a pre-, mid-, and 

post-test design for two experimental and control groups 

was used. The experimental subjects were 60 students 

studying chess at the Faculty of Physical Education and 

Sports Sciences, Hanoi National University of Education 2 

(Vietnam) divided into 2 groups (control group and 

experimental group with na=nb=30). The control group

learned chess according to the old program (currently 

consisting of 60 lessons), while the experimental group 

was instructed and used the Stockfish Chess Engine 

software for a period of time equivalent to 60 lessons. The 

parallel comparison method was performed with a paired 

sample t-test that was used on 3 specialized tests (including 

Determining opening strategies; Handling opening 

advantages; Playing 30-minute active chess games). The 

results showed that the identified opening skills of the 

control group and the experimental group had a significant 

difference with a clear advantage belonging to the 

experimental group (P<0.05). Therefore, it can be 

concluded that the Stockfish Chess Engine software is
shown to be more effective in practicing opening skills 

than the old training program currently applied. Chess 

instructors and coaches are encouraged to deploy and use 

the Stockfish Chess Engine software as a step towards 

developing physical education students' opening chess 

playing ability. 

Keywords  Stockfish Chess Engine, Chess Opening, 

Physical Education, University of Education 

1. Introduction

Amazingly, the first ever chess program was written 

before computers were invented and this has gone onto 

become one of the popular research areas in computational 

intelligence. Since then, researchers have been trying to 

find a solution that allows the machine to play a perfect 

chess game [1]. The first work that is now generally 

recognized as AI was done by Warren McCulloch and 

Walter Pitts (1943). They drew on three sources: 

knowledge of the basic physiology and function of neurons 

in the brain; a formal analysis of propositional logic due to 

Russell and Whitehead; and Turing’s theory of 

computation [2]. The chess program determines each move 

by evaluating the quality of each possible board position 

using an evaluation function [3], [4]. In the process of 

teaching and training chess, the stages of the game show 

that each stage has its own value and its own principles of 

play. Stockfish is an open-source Chess engine developed 

by Tord Romstad, Joona Kiiski, and Marco Costalba from 
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Norway, with contributions from various programmers. It 

is the most active Chess program on the entire Internet 

playing ELO rating of a whopping 3542 at the time of 

2022. Stockfish is very good at playing chess games and 

has won many matches against grandmasters. It has the 

potential to become even stronger in the future. Stockfish 

utilizes its own very strong opening book to exploit 

weaknesses in the opening variations by means of well-

prepared fixed moves [5]. 

Through the process of directly teaching students 

majoring in PE, we realize that students have a love and 

interest in chess, however, due to the lack of teaching 

support facilities, especially in applying information 

technology to chess teaching as well as applying 

supporting software to teaching and learning has hardly 

been applied. These problems lead to students not having 

the opportunity to learn, improve their qualifications, as 

well as learn from high-class athletes in the country and 

around the world to practice their expertise and improve 

their game practice skills. Every time they compete, 

students cannot develop chess positions, and almost play 

according to their instincts. That's because students' 

playing skills in opening formats are still limited. Their 

opening preparations as well as strategic orientations for 

the game's progress are still very passive, leading to many 

failed games right at the opening stage. This is one of the 

issues that need to be supplemented to improve knowledge 

and skills in game development, thereby improving the 

quality of the game as well as the professional level of 

students. Therefore, the purpose of this article is to study 

the application of Stockfish Chess Engine software to 

improve opening skills for students when learning chess. 

2. Materials and Methods

2.1. Research Object 

To solve the research problem, we assessed the current 

status of knowledge and opening skills of students 

majoring in physical education from 03 universities 

(Hanoi National University of Education 2, University of 

Education - Thai Nguyen University, Tan Trao 

University). This research aims to select some solutions 

suitable for the target audience to improve playing skills 

in opening forms, apply and evaluate the effectiveness of 

using solutions on research subjects. 

The solution to improve opening skills is the 

application of Stockfish Chess Engine chess software in 

teaching openings for students of general education. This 

solution has also been tested by us and evaluated its 

effectiveness on 60 students of 03 schools. Research 

subjects will be encouraged to exploit the advantages of 

Stockfish software (including Easy-to-use interface; 

Different computer opponent settings; Convenient board 

export feature; Useful hint feature). 

2.2. Proceed 

In the research process, the topic used methods: 

synthesis of documents, interview method, pedagogical 

observation method, pedagogical test method, 

pedagogical experimental method, and statistical 

mathematics. The research object of the topic: stockfish 

software deployed on the object of research is 60 students 

from 03 universities in Vietnam (Hanoi Pedagogical 

University 2, Thai Nguyen University of Education, Tan 

Trao University. 

2.3. Measuring Tool 

Algorithms used in the study include Mean, Standard 

Deviation, t-student and were analysed with SPSS 22.0.

3. Result and Discussion

3.1. Evaluation of the Current Situation of Opening 

Teaching and Opening Practice Skills of Students 

Majoring in Physical Education 

3.1.1. The Current Situation of Introductory Teaching for 

Students in the Field of PE at the University of 

Education and Training 

We have conducted exchanges and interviews directly 

with the instructors currently teaching chess to collect the 

teaching methods used in teaching chess openings for 

students, and the results obtained are as follows: 
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Table 1.  Methods currently used in chess teaching (n=20) 

No 
Methods used in teaching the 

opening 

Number of 

people selected 
Interview results in percentage and ranked by usage 

n % 
Very often Frequently Rarely used Not used 

n % n % n % n % 

1 Method of verbal description 20 100 20 100 - - - - - - 

2 Display method 20 100 - - 11 55 9 45 - - 

3 Method of visiting 0 0 - - - - - - - - 

4 
Methods of using the opening 

exercise 
20 100 2 10 18 90 - - - - 

5 Game Methods 20 100 12 60 8 40 - - - - 

6 Methods of Competition 20 100 10 50 10 50 - - - - 

7 
Game analysis methods and 

typical positions 
20 100 - - 15 75 5 35 - - 

8 Methods of using Chess software 0 0 - - - - - - - - 

Table 1 shows that the methods used in teaching Chess 

to students are quite rich and diverse; the methods 

currently used are the verbal description method, Display 

method, Method of using opening exercises, Game 

method, Competition method, Game analysis methods, 

and typical positions. The visiting method, the method of 

using chess software, is not currently used. Through direct 

interviews, we know that most of the teachers and 

coaches know that nowadays in countries such as Russia, 

Hungary, China... or even Vietnam have developed chess 

movements. If the chess movement is strong, this is one 

of the teaching methods of the opening that is of interest 
because of its superior features; in addition to the fact that 

teachers need to be proficient in software to exploit data 

for each form of opening, learners also need to study 

deeply to understand and apply for their opening learning. 

However, the use of teaching support software is quite 

complicated, so it is rarely used for many reasons such as 

the high cost of copyright for software, and the 

demanding teaching and learning from teachers and 

students. For students to have an understanding of 

information technology, the classroom must have minimal 

equipment such as computers, projectors, and chess 

software. 

3.1.2. Status of the Opening Capacity of Students Majoring 

in Physical Education 

To evaluate the opening situation of students majoring in 

physical education as well as the effectiveness of the 

opening application in the actual game, the topic analyzed 

the competition minutes in the university's Chess 

tournament. The tournament is conducted according to the 

Swiss system of 9 games, and the time of each game is 60 

minutes. The content of the analysis is to identify mistakes 

(about the opening) during the performance of the student's 

game such as Errors in not putting the King in a safe 

position, uneven exit, and sending the Queen to the match 

early. The specific results are presented in Table 2. 

From the results obtained in Table 2, it can be seen that, 

during the implementation of the game, the students made 

many opening mistakes, specifically as follows: 

- Regarding first-year students, in 80 games analyzed, 

there were 58 errors, accounting for 72.5%. 

- Regarding second-year students, in 83 games 

analyzed, there were 57 errors, accounting for 68.6%. 

- Regarding the third-year student, out of 95 analyzed 

games, there were 52 errors, accounting for 54.7%. 

- Regarding the fourth-year student, out of 99 analyzed 

games, there were 47 errors, accounting for 47.4%. 

Thus, the rate of opening errors of first-year students is 

higher than that of subsequent years (72.5% of games). For 

this reason, we believe that in the first year, students are not 

equipped with openings, so the opening level of students is 

not high. 

On the other hand, when conducting a detailed analysis 

of the opening errors that appeared in the games, we found 

that most of them were due to the following reasons: (1) 

Incorrect opening changes; (2) Limited ideas for opening 

transitions; (3) Little updated information about modern 

openings. These things have limited the vision of 

coordination in actual games. In addition, there are many 

situations where traps can be used in the opening, but the 

players do not notice. 
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Table 2.  The status of the opening ability of A student majoring in Physical Education 

Object 

Opening mistakes throughout the rounds (R) 

R1 R2 R3 R4 R5 R6 R7 R8 R9 
Number of games made 

mistakes 

Percentage 

% 

1st year students (n=80 sets) 5 6 5 6 7 8 7 7 7 58 72.5 

2nd year students (n=83 sets) 9 6 8 6 5 5 6 6 6 57 68.6 

3rd year students (n=95 sets) 3 5 4 8 6 8 7 5 6 52 54.7 

4th year students (n=99 sets) 4 5 8 5 6 7 4 4 4 47 47.4 

3.1.3. Selecting, Applying, and Evaluating the 

Effectiveness of Stockfish Chess Engine Software to 

Improve Opening Skills for Subject Research 

Subjects 

a. The rationale for choosing Stockfish Chess Engine

software is to improve opening skills

Innovating in the direction of modernizing 

content-teaching methods is essential, and this work needs 

to be carried out regularly, but specifically in each subject 

in universities. 

Along with the explosion of information technology, 

software for teaching Chess was born. One of the software 

that is loved by many people is the software: Chessmater, 

Fritz, Chess Assistant, and Stockfish Chess Engine. The 

software is an effective means of supporting the group of 

teaching methods to improve the effectiveness of the chess 

training process. 

With the characteristics and structure of the Chess 

subject for general education students, we find that the 

Stockfish Chess Engine software is very suitable for 

teaching the opening of chess. This software has 

convenient features for looking up openings, opening 

options, and looking up games of chess champions in the 

world. The program is regularly updated on the Internet 

and becomes a useful means to improve the opening level 

for students and athletes. 

From the reality of the opening ability of the students of 

PE and the theoretical basis analyzed above, it is one of the 

reasons to apply stockfish software in teaching the opening 

for the research subjects. 

b. How to exploit using Stockfish Chess Engine chess

software in teaching openings

Stockfish Chess Engine uses world-class move 

calculation, often integrated into applications and games, 

to bring powerful artificial intelligence to support complex 

chess moves. Stockfish is one of the top algorithms in the 

field and is rated stronger than most of the top chess 

players [5]. 

Stockfish is a free and open-source chess engine, 

available for various computer and smartphone platforms. 

Stockfish is always in the ranking of the most powerful 

chess engines in the world. Stockfish has won the Top 

Chess Engine Championship 11 times. Stockfish was 

developed by Tord Romstad, Marco Costalba, and Joona 

Kiiski, with many contributions from the open-source 

developer community, currently being developed and 

maintained by the Stockfish community. Stockfish is 

derived from Glaurung, an open-source tool by Tord 

Romstad released in 2004. 

The purpose of the program is to serve the teaching and 

training of chess. Through our research, the stockfish 

program has the following main advantages: being a strong 

Chess program, the program's data contains 1,000,000 

high-quality games by top chess players, world leaders 

and a large amount of information on game knowledge, 

with main functions such as opening openings, chess 

solving, position analysis, finding creative ideas, and 

situations typical position. Integrated into apps and 

games, calculate moves, and practice chess with artificial 

intelligence. 

c. Applying and evaluating the effectiveness of the

selected Stockfish Chess Engine software

Select the Test to Evaluate Opening skills 

To choose a test to assess students' opening skills, we 

conducted interviews with 15 chess coaches and teachers. 

The results obtained are as follows: 
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Table 3.  Interview to select a test to assess opening skills (n=15) 

No. Test 
Number of people selected 

n % 

1 Identifying mistakes in opening 8 53.3 

2 Test “Blind chess” 7 46.6 

3 Determining the strategy to play in the opening 13 86.7 

4 Opening test Gambit 6 40.0 

5 Test dealing with the advantage in the opening 11 73.3 

6 Blid match 5' 5 33.3 

7 Play in the opening 15' 7 46.6 

8 Play an active game 30' 12 80.0 

From the results obtained in Table 3, the following tests 

are selected to determine the reliability of the research 

object: (1) Determine the playing strategy in the opening 

(point); (2) Test to handle the advantage in the opening 

(point); (3) Play an active game of chess for 30 minutes 

(point). 

To accurately determine the reliability and true value of 

the selected system of tests in the assessment of opening 

skills, we initially determined the correlation coefficient 

between the results of the selected tests (through the results 

of the initial test) with the Chess performance (Total score 

achieved by each subject in a 9-game Swiss tournament) of 

the research subjects. Here we use the formulas to calculate 

the correlation coefficient r. Where the quantity x is the test 

result of the tests, and the quantity y is the result of the 

scores obtained by the research subjects competing in the 

traditional chess game format (1 hour 30 minutes/game for 

each side). 

From the results in Table 4, it can be seen that there are 

only 3 tests with r≥ 0.70 to ensure reliability on the 

research subjects, which are the following tests: 

(1) Determining the playing strategy in the opening. It is 

used to evaluate the subject's ability to apply playing 

plans and strategies in the opening stage of the game, 

and at the same time allows to determine the 

indicators: the rigor of the thinking process, the 

ability to feel the situation. 

(2) Handling the advantage in the opening. It is used to 

evaluate the research subject's ability to grasp the 

position, and the ability to handle and take advantage 

of the opening. 

(3) Playing an active game of chess for 30 minutes. It is 

used to aim to comprehensively assess the level of the 

research subject (both in terms of physical strength 

and professional level, including opening skills). 

Thus, we selected tests of teachers over 80%, and all 

selected tests have reliability with r > 0.7 to ensure 

reliability on research subjects. 

Organization of Pedagogical Experiments 

To test the effectiveness of selected methods in teaching 

practice - training introductory skills for students majoring 

in physical education, we experimented with 60 students. 

The experimental subjects are 60 students divided into 2 

groups a control group and an experimental group 

(na=nb=30). The control group conducts teaching 

according to the old curriculum (the curriculum that 

teachers are conducting for students). For the experimental 

group, the students were introduced to the application of 

information technology (using the Stockfish Chess Engine 

software) to teaching and practicing Chess in the 

equivalent period of 10 hours. After that, we conducted 

them to learn theoretical and practical knowledge about 

opening models through the use of Stockfish Chess Engine 

software for 50 hours. 

To determine the effectiveness of the program, we 

conducted tests both before the experiment, between the 

experiment (after 30 hours), and at the end of the 

experimental process (after 60 hours). The content of the 

tests includes 3 tests as mentioned above. 

Pre-experiment Test Results 

From the results of Table 5, it can be seen that the results 

obtained in all 3 tests show t<t-table (threshold P = 0.05). 

This shows that before the experiment, there is no 

difference in opening skills in the research subjects. In 

other words, the opening expertise determined through the 

tests of the control and experimental groups is the same. 

Mid - experiment Test Results 

From the results of Table 6, it is shown that, of the 3 tests, 

only the test “Handling the advantage in the opening” 

shows a significant difference (t-caculated = 2.39 > t-table 

= 1.96 with P = 0.05). The remaining 2 tests (“Determining 

the playing strategy in the opening” and “Play an active 

game of chess for 30 minutes”) have t < t-tables. This 

shows that, after 30 teaching-practice periods, opening 

skills are increased in all 3 tests, but in the test "Handling 
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the advantage in the opening" there is a significant 

difference. Thus, initially, the Stockfish Chess Engine 

software has shown more effectiveness than the old 

curriculum. But due to the small amount of time to study 

and practice, the effectiveness of the program is not 

obvious. 

End - experiment Test Results 

From the results of Table 7, it can be seen that the test 

results in all 3 tests of the control and experimental groups 

after experimenting all show t-caculated >t-table. This 

shows that the defined opening skills of the control group 

and the experimental group had a significant difference 

and the competencies in the control group were lower 

than those of the experimental group. In other words, the 

Stockfish Chess Engine software is shown to be more 

effective in practicing opening skills than the old training 

program applied. 

Table 4.  Determination of reliability of selected tests on research subjects 

No. Test r 

1 Identifying mistakes in opening 0,54 

2 Test “Blind chess” 0,46 

3 Determining the strategy to play in the opening 0,77 

4 Opening test Gambit 0,52 

5 Test dealing with the advantage in the opening 0,80 

6 Blid match 5' 0,63 

7 Play in the opening 15' 0,50 

8 Play an active game 30' 0,82 

Table 5.  Pre-experiment test results of two groups, control and experimental (nA = nB = 30) 

Group Parameters 

Results of test tests 

Handling the opening 

advantage (points) 

Determining the opening 

play strategy (points) 

Play an active game of chess 
for 30 minutes (points) 

Control 

(nA = 30) 
A 4,61 4,92 5,12 

Experiment 

(nB = 30) 
B 4,50 4,60 4,72 

Standard deviation S 0,49 0,51 0,48 

Comparison 

t 

(ttable =1,96) 
0,46 1,35 1,90 

P 0,05 0,05 0,05 

Table 6.  Test results between experiment of two control and experimental groups (nA = nB = 30) 

Group Parameters 

Results of test tests 

Handling the opening 

advantage (points) 

Determining the opening play 

strategy (points) 

Play an active game of chess 

for 30 minutes (points) 

Control 

(nA = 30) 
A 5,31 5,50 5,42 

Experiment 

(nB = 30) 
B 5,80 5,91 5,71 

Standard deviation S 0,47 0,49 0,48 

Comparison 

t 

(ttable =1,96) 
2,39 1,87 1,36 

P 0,05 0,05 0,05 

x

x

x

x
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Table 7.  Results of testing at the end of the experiment of the two groups (nA = nB = 30) 

Group Parameters 

Results of test tests 

Handling the opening 

advantage (points) 

Determining the opening play 

strategy (points) 

Play an active game of chess 

for 30 minutes (points) 

Control 

(nA = 30) 
A 6,12 5,90 6,08 

Experiment 

(nB = 30) 
B 6,80 6.50 6,61 

Standard deviation S 0,50 0,47 0,49 

Compare 

t 

(ttable =1,96) 
3,14 2,81 2,72 

P 0,05 0,05 0,05 

Now that computers have reached the grandmaster level 

and are beginning to vie for the World Championship. In 

spite of the variety of problems addressed in artificial 

intelligence research, a number of important features 

emerge that seem common to all divisions of the field [6]. 

The factors that make chess an excellent domain for AI 

research include: (1) Richness of the problem-solving 

domain; (2) Ability to monitor and record progress 

accurately through competition and rating, because of its 

well-defined structure; (3) Chess has been around for 

centuries - the basics are well-understood internationally; 

expertise is readily available and is beyond proprietary or 

nationalistic interests [7]. 

Stockfish Chess Engine uses world-class move 

calculation, often integrated into applications and games, 

to bring powerful artificial intelligence to support complex 

chess moves. Stockfish is one of the top algorithms in the 

field and is rated stronger than most of the top chess 

players [8]. That is why it is commonly used today in the 

field of chess around the world. 

Thus, thanks to the selective and reasonable application 

of resources from Stockfish software, students' opening 

playing skills are significantly improved. However, the 

limitation of this paper’s research is limited to exploiting 

Stockfish in chess openings. It would be interesting to 

extend the research to middlegame or endgame strategies. 

At the same time, there are also difficulties in learners' 
ability to actively access and exploit information from the 

software. 

4. Conclusions

The application of the Stockfish Chess Engine program 

to teaching openings has initially improved students' 

opening capacity as well as increased their initiative, 

positivity, and excitement in the process of acquiring 

opening knowledge. 

While researching the topic, three tests have been 

identified to assess opening skills for students, which are a 

test of handling dominance in the opening, a test of 

determining playing strategy in the opening, and a test of 

aggressive competition. The 30-minute poles are reliable 

to use in testing and evaluating opening skills for chess 

students. 
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