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ABSTRACT 

 

Assessment is an essential feature of the 

competency-based educational model because 

only by means of evaluation we can verify 

achievement of specified learning outcomes. 

This is especially important in the context of 

professions education for high school students. 

This study aims to investigate the distribution of 

VNU HSA results. The HSA cores collected 

from 87.095 examinees taking part in the VNU 

HSA exam in 2023. Descriptive statistics will be 

first used to measure central tendency including 

the mean and median and variability including 

standard deviation, minimum and maximum 

variables. Histograms are then used to identify 

the distribution of VNU HSA results. Finally, the 

study results and main findings will be discussed 

and summarized. VNU HSA results showed that 

the lowest and highest VNU HSA scores were 31 

and 133, respectively. Whereas, the VNU HSA 

values of the mean and median were 77.1 and 

77.0, respectively. VNU HSA scores in 2023 

were normally distributed. The mean value of 

29.5 was highest the section of qualitative 

thinking, followed by 26.5 and 21.2 for sections 

of quantitative thinking, and natural and social 

sciences, respectively Findings in this study 

provide an insight how effectively improve the 

high school student competency in Vietnam. 

 

Keywords: Relationship, English Test Scores, 

Vietnamese National High School Graduation 

Exam, VNU Competency Assessment Results.  

 

INTRODUCTION 

Many studies define "competency" (also 

known as ability, capacity, capability, etc.) as 

the subject's capacity to do a particular task. 

This capacity manifests in the subject's 

physical, psychological, knowledge, and 

skill characteristics. Numerous Vietnamese 

linguists define 'competence'' as the ability, 

subjective or natural conditions available to 

perform a certain activity; it may be also a 

psychological and physiologic quality that 

enables a person to perform a certain type of 

activity with high quality” (1). As stated in 

the Encyclopedia, "competence is the ability 

to be formed and developed, allowing people 

to achieve success in a physical, intellectual, 

or occupational activity; It is expressed in the 

ability to perform an activity or a task" (2). A 

study by (3) has the same view, noting that 

"competency is  understood as a set of 

knowledge, attitudes, skills, or thinking 

strategies that are core and important for 

creating important outputs." Therefore, 

"competency" is defined as the knowledge, 

skills, and basic values that each individual 

demonstrates in their actions (4). 

The higher education system in Vietnam is 

made up of universities, colleges, and 

academies structured according to their 

industry of expertise or management 

hierarchy (local and central). Vietnam now 

has 224 universities, with over 30% of those 

specializing in social sciences, according to 

the statistics from the Ministry of Education 

and Training (5). Most universities in 

Vietnam use the results of the Vietnamese 

National High School Graduation Exam to 

evaluate the abilities of high school students 

for the university entrance (6,7). This is a 

nationally standardized exam that determines 

whether students may graduate from high 

school and attend post-secondary education 
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(8). For many Vietnamese students, the 

national high school graduation examination 

is one of the most important exams in their 

lives, transitioning from upper-secondary 

education to tertiary education (9). While the 

importance of the exam is significant in the 

country where a degree is inevitable for a 

stable job in the future, policies on the 

national examination have significantly 

changed since 2015 (9). However, along with 

that, the High school Competency 

Assessment exam organized by Vietnam 

National University, Hanoi and Vietnam 

National University, Ho Chi Minh city, is 

also used as a reliable assessment result of 

high school students' capacity as a basis for 

taking the entrance exam to a prestigious 

university in Vietnam.  

The High School Competency Assessment 

(HSA) exam of Vietnam National 

University, Hanoi (VNU) took place in eight 

exam sessions from March to June, 2023 

(10). Examinees were from Hanoi city and 

northern provinces such as Thai Nguyen, 

Hung Yen, Thanh Hoa, Nam Dinh, Hai 

Phong, and Nghe An. Candidates registered 

for the HSA exam. In 2023, each candidate 

can register to take the exam in a maximum 

of two times. The time between two 

consecutive times was at least 28 days apart. 

The number of registered candidates was 

90,045, of which 29,110 candidates 

registered to take the exam a second time 

(accounting for about 32%). A total of 37% 

candidates were from Hanoi; followed by 

Nam Dinh (7%); Thai Binh, Hai Duong, 

Nghe An, Thanh Hoa (5%/province); Hai 

Phong, Hung Yen, Bac Ninh, Vinh Phuc 

(4%/province); Bac Giang, Ninh Binh, 

Quang Ninh, Phu Thi, Ha Nam, and Thai 

Nguyen (2-3%/province) etc. A total of 

96.7% of candidates successfully completed 

the VNU HSA exam. This study aims to 

investigate the distribution of VNU HSA 

results. The HSA cores collected from 

87.095 examinees taking part in the VNU 

HSA exam in 2023. Descriptive statistics 

will be first used to measure central tendency 

including the mean and median and 

variability including standard deviation, 

minimum and maximum variables. 

Histograms were then used to identify the 

distribution of VNU HSA results. Finally, the 

study results and main findings will be 

discussed and summarized.  

 

MATERIALS & METHODS 

Materials  

VNU HSA exam aims to evaluate high 

school students' abilities in 3 main groups: (i) 

creativity and problem solving; (ii) 

competence in Math, Vietnamese, linguistic 

thinking, reasoning, logic, calculation and 

data processing; (iii) self-study, discovery 

and application of technology/science 

(natural - social) (11). The HSA test structure 

includes 3 section: qualitative thinking (50 

questions, 60 minutes), quantitative thinking 

(50 questions, 75 minutes), and natural and 

social sciences (50 questions, 60 minutes). 

Total number of questions is 150. Time to 

take the HSA exam for high school students 

is 195 minutes. Candidates take the test on a 

computer and complete it in one exam 

session. In this study, VNU HSA cores 

collected from 87.095 examinees in 2023 

were employed to investigate the distribution 

of VNU HSA results. 

 

Methods  

Descriptive statistics: 

Descriptive statistics seek to describe the 

midpoint of a spread of scores, called the 

measure of central tendency, and the spread 

of scores which is called the dispersion, of 

which variance is an example (12). The main 

aim of descriptive statistics is to describe the 

midpoint of a spread of scores, usually 

referred to as the measure of central 

tendency, and the spread of scores known as 

the dispersion or variance (12). In addition, 

descriptive statistics are brief informational 

coefficients that summarize a given data set, 

which can be either a representation of the 

entire population or a sample of a 

population. Descriptive statistics are used to 

summarize data in an organized manner by 

describing the relationship between variables 

in a sample or population (13). Descriptive 

statistics are broken down into measures of 
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central tendency and measures of variability 

(spread). Descriptive statistics include types 

of variables (nominal, ordinal, interval, and 

ratio) as well as measures of frequency, 

central tendency, dispersion/variation, and 

position (13). Measures of central tendency 

include the mean, median, and mode, while 

measures of variability include standard 

deviation, variance, minimum and maximum 

variables, kurtosis, and skewness. Among 

these measures, the mean and median have 

been most commonly used in many studies 

of quantitative research (14,15). In this study, 

commonly used descriptive statistics such as 

the mean and median were employed to 

measures of central tendency of HSA  scores. 

The most recognized types of descriptive 

statistics are measures of center: 

the mean, median, and mode, which are used 

at almost all levels of math and statistics. The 

median can be viewed as the middle value for 

a set of numeric data. The median can be 

defined as the center-most observation that is 

obtained by arranging the data in ascending 

order. The mean, or the average, is calculated 

by adding all the figures within the data set 

and then dividing by the number of figures 

within the set. The arithmetic mean is 

calculated by summing all of the data values 

and dividing by the total number. It is 

normally called the mean or the average and 

is given by the formula: 

𝑥 =
1

𝑛
∑𝑥𝑖

𝑛

𝑖=1

 
(1) 

All descriptive statistics are either measures 

of central tendency or measures 

of variability, also known as measures of 

dispersion. Measures of variability (or the 

measures of spread) aid in analyzing how 

dispersed the distribution is for a set of data. 

For example, while the measures of central 

tendency may give a person the average of a 

data set, it does not describe how the data is 

distributed within the set. If a sample is taken 

from a population, the sample standard 

deviation (SDEV) measures by how much 

the sample data deviates from the sample 

mean. The standard deviation is 

the positive square root of the variance. 

The standard deviation helps to analyze the 

variability in a data set in a more effective 

manner as compared to the variance. It is 

calculated using the formula: 

𝑆𝐷𝐸𝑉 = √
1

𝑛 − 1
∑(𝑥𝑖 − �̅�)2
𝑛

𝑖=1

 

(2) 

In descriptive statistics, the interquartile 

range (IQR) is a measure of statistical 

dispersion, which is the spread of the data. 

The Interquartile Range (IQR) may also be 

called the midspread, middle 50%, fourth 

spread, or H-spread. It is defined as the 

difference between the 75th and 25th 

percentiles of the data. It is given by Q3−Q1, 

where: 

𝑄1 =
(𝑛 + 1)𝑡ℎ

4
 

(3) 

𝑄3 =
3(𝑛 + 1)𝑡ℎ

4
 

(4) 

The Interquartile Range measures the range 

of the middle half of the data, and so is less 

affected by extreme observations. 

the interquartile range presents the spread of 

the middle half of data distribution. 

 

Histograms 

A histogram is a visual representation of the 

distribution of numeric data. The term was 

first introduced by Karl Pearson (16). To 

construct a histogram, the first step is to "bin" 

(or "bucket") the range of values - divide the 

entire range of values into a series of 

intervals - and then count how many values 

fall into each interval. The bins are usually 

specified as consecutive, non-overlapping 

intervals of a variable. The bins (intervals) 

must be adjacent and are often (but not 

required to be) of equal size (17). If the bins 

are of equal size, a bar is drawn over the bin 

with height proportional to the frequency - 

the number of cases in each bin. A histogram 

may also be normalized to display "relative" 

frequencies showing the proportion of cases 

that fall into each of several categories, with 

the sum of the heights equaling 1. However, 

bins need not be of equal width; in that case, 

the erected rectangle is defined to have its 

area proportional to the frequency of cases in 

https://www.investopedia.com/terms/m/mean.asp
https://www.investopedia.com/terms/m/median.asp
https://www.investopedia.com/terms/m/mode.asp
https://www.cuemath.com/data/median/
https://www.investopedia.com/terms/v/variability.asp
https://www.cuemath.com/data/standard-deviation/
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the bin (18). The vertical axis is then not the 

frequency but frequency density - the number 

of cases per unit of the variable on the 

horizontal axis. Examples of variable bin 

width are displayed on Census bureau data 

below. As the adjacent bins leave no gaps, 

the rectangles of a histogram touch each 

other to indicate that the original variable is 

continuous (19). 

A histogram is a type of chart that shows the 

frequency distribution of data points across a 

continuous range of numerical values (20). 

The values are grouped into bin or buckets 

that are arranged in consecutive order along 

the horizontal x-axis at the bottom of the 

chart. Each bin is represented by a vertical 

bar that sits on the x-axis and extends upward 

to indicate the number of data points within 

that bin. Histograms were first conceived as 

a visual aid to statistical approximations (21). 

Even today this point is still emphasized in 

the common conception of histograms: 

Webster’s defines a histogram as “a bar 

graph of a frequency distribution in which 

the widths of the bars are proportional to the 

classes into which the variable has been 

divided and the heights of the bars are 

proportional to the class frequencies”. 

Histograms, however, are extremely useful 

even when disassociated from their canonical 

visual representation and treated as purely 

mathematical objects capturing data 

distribution approximations 

In a histogram, consider a relation R with n 

numeric attributes Xi (i = 1..n). The value set 

Vi of attribute Xi is the set of values of Xi that 

are present in R (21). Let Vi = {vi(k): 1 ≤ k ≤ 

Di}, where vi(k) < vi(j) when k < j. The spread 

si(k) of vi(k) is defined as si(k) = vi(k + 1) - 

vi(k), for 1 ≤ k < Di . (We take si(Di) = 1.) The 

frequency fi(k) of vi(k) is the number of tuples 

in R with Xi = vi(k). The area ai(k) of vi(k) is 

defined as ai(k) = fi(k) × si(k). The data 

distribution of Xi is the set of pairs Ti = 

{(vi(1), fi(1)),(vi(2), fi(2)), . . . ,(vi(Di), fi(Di))}. 

The joint frequency f(k1, .., kn) of the value 

combination < v1(k1), .., vn(kn) > is the 

number of tuples in R that contain vi(ki) in 

attribute Xi, for all i. The joint data 

distribution T1,.., n of X1, .., Xn is the entire 

set of (value combination, joint frequency) 

pairs (21). 

Histograms can be of different kinds based 

on the frequency distribution of the data. 

There are different types of distribution, such 

as normal distribution, skewed distribution, 

bimodal distribution, and multimodal 

distribution (22). The histograms are named 

based on the type of data they are 

representing into the following types: 

uniform, bimodal, right and left skewed 

histograms as shown in Figure 1. A uniform 

histogram a histogram where all the bars are 

almost of the same height, contain the same 

number of elements, or have a uniform 

distribution. A bimodal histogram has two 

peaks. These points are not necessarily of the 

same height. The two peaks mean that the 

two groups in the given frequency table have 

the most occurrences. A right skewed 

histogram is skewed to the right by the name. 

It happens when most data is concentrated 

towards the end of the distribution. Whereas, 

a left skewed histogram a histogram that is 

skewed to the left. Such type of graph is 

found when most of the data is concentrated 

towards the start of the distribution. 

 
Figure 1. Main types of histograms. 
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RESULTS & DISCUSSION 

Analysis of VNU HSA results 

Statistics of HSA exam results in 2023 show 

that the lowest and highest scores were 31 

and 133/150, respectively. The values of the 

mean and median were 77.1 and 77.0, 

repectively. The standard deviation was 14.0. 

It can be seen that HSA score follows a 

normal distribution (as shown in Figure 2) 

with mean and median values close to each 

other. The highest score belonged to the 

candidate from Hung Yen province. 

Whereas, the male student having the second 

highest score of reached 129 was from Vinh 

Phuc province. Another female student 

having the third highest score of 128 was 

from Thai Binh province. The fourth highest 

score of 128 was in Hanoi. All four top 

candidates took the exam twice, the first (or 

second) score was in the range of from 113 

to 119, followed by seven candidates with the 

same score of 125. A total of 58 candidates 

were found with scores above 120. 1.09% of 

the total candidates having scores of above ≥ 

110. 6.0% of candidates having scores of  ≥ 

100, 19.3% achieving scores ≥ 90, 27.8% of 

candidates having scores ≥ 85; 42.3% scored 

≥ 80; 56.1% having scores ≥ 75. The 

distribution of HSA test scores in 2023 was 

similar to those obtained in 2022. This year's 

average score decreased slightly when 

comparing with those obtained in 2022. This 

is consistent with the distribution HSA score 

in the March-April 2023 exams. The reason 

for the slight decrease in HSA scores was due 

to the scale of the HSA exam in 2023 

increased nearly 1.5 times. In addition, the 

time to organize the exams was in 2.5 months 

(from March 10 to June 4, 2023). Whereas, 

the maximum number of candidates was 

reduced to 2 times/year. 

 

 
Figure 2. A histogram of VNU HSA scores. 

 

Analysis of VNU HSA scores for section of 

qualitative thinking 

Statistics of exam results for the section of 

quantitative thinking (mathematics and data 

processing) in 2023 show that the lowest and 

highest scores were 50 and 06. Meanwhile, 

the average score and the median was 26.5 

and 26.0. The standard deviation was 8.0. 

The distribution of HSA score for the section 

of Quantitative Thinking shows that the data 

follows a normal distribution with the mean 

and median values of being relatively close 

to each other (only a difference of 0.5). 

Meanwhile, the standard deviation was 8.0. 

This indicates that a relatively large 

dispersion was found in the results obtained 

from the section of quantitative thinking. 

Data from the histogram in Figure 3 also 

demonstrates that a large number of 

candidates had test scores in the range 

between 21 and 27. 
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Figure 3. A histogram of VNU HSA scores: section of qualitative thinking. 

 

Analysis of VNU HSA scores for section of 

quantitative thinking 

Statistical data of HSA test results in 2023 for 

the qualitative thinking section (literature 

and language) was shown in the histogram in 

Figure 4. Data from Figure 4 shows that the 

lowest and highest scores of the section was 

14 and 46, respectively. Meanwhile, the 

mean and median scores were 29.5 and 30.0, 

respectively. It can be concluded that, when 

comparing with those obtained in section 

one, the mean score of candidates in section 

two was higher than those obtained in section 

one. The standard deviation was 4.7. The 

distribution of HSA test scores for the 

Qualitative Thinking section shows that the 

HSA scores are normally distributed with the 

mean and median values of being relatively 

close to each other (only a difference of 0.5). 

However, the standard deviation of HSA 

score in section two was smaller than that of 

section two (4.7 < 8.0). This indicates that the 

HSA scores in the Qualitative Thinking 

section were less dispersed. Data from the 

histogram in Figure 4 illustrate there was a 

large number of candidates having HSA test 

scores ranging from 25 to 33. 

 

 

 
Figure 4. VNU HSA scores: section of quantitative thinking. 
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Analysis of VNU HSA scores for section of 

natural and social sciences 

The distribution of HSA exam results in 2023 

for the section of natural and social sciences 

was shown in the histogram in Figure 5. The 

data in Figure 5 shows the lowest and highest 

scores were 07 and 45, respectively. 

Meanwhile, the mean and median scores 

were 21.2 and 21.0, respectively. It can be 

seen that the mean HSA test score of 

candidates in section three was the lowest 

when comparing those obtained in the first 

two sections. The value of standard deviation 

was 5.3. In addition, the distribution of HSA 

test scores for the Science section shows that, 

similar to those obtained in the two test 

sections above, the HSA test scores were also 

normally distributed. The mean and median 

values were relatively close to each other 

(only a difference of 0.2). However, the 

standard deviation in the section three was 

larger than that of section two (5.3 > 4.7).  

This shows that the HSA test results in the 

section three have a higher degree of 

dispersion than that of the section two. Data 

from the histogram in Figure 5 also illustrates 

that a large number of candidates had HSA 

test scores in the range of from 18 to 24. 

 

 
Figure 5. VNU HSA scores: section of sciences. 

 

CONCLUSIONS 

This study was set out to study the 

distribution of VNU HSA results. The HSA 

cores collected from 87.095 examinees 

taking part in the VNU HSA exam in 2023. 

Descriptive statistics will be first used to 

measure central tendency including the mean 

and median and variability including 

standard deviation, minimum and maximum 

variables. Histograms are then used to 

identify the distribution of VNU HSA 

results. Finally, the study results and main 

findings will be discussed and summarized. 

VNU HSA results showed that the lowest 

and highest VNU HSA scores were 31 and 

133, respectively. Whereas, the VNU HSA 

values of the mean and median were 77.1 and 

77.0, respectively. VNU HSA scores in 2023 

were normally distributed. The mean value 

of 29.5 was highest the section of qualitative 

thinking, followed by 26.5 and 21.2 for 

sections of quantitative thinking, and natural 

and social sciences, respectively. Findings in 

this study provide an insight how effectively 

improve the high school student competency 

in Vietnam. The analysis of the distribution 

of the VNU HSA scores plays an important  

role in the improvement the quality of the 

HSA exam. This can help to understand and 

improve existing problems in high school 

students' abilities. 
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