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Abstract: Maths in general, Statistics and Probability in particular is very necessary for science,
especially in the training of human resources in the health sector. The paper presents the training
of statistical math skills for Nursing students in the direction of approaching the standard of
professional competence. In particular, clarify the basic skills for students to model mathematical
situations, identify, select and properly display statistical knowledge in accordance with the
mathematical model. At the same time, the four-step process of teaching statistics for Nursing
students is introduced in the direction of approaching the standard of professional competence,
with specific exercises, thereby contributing to improving the quality of rolling training. Ministry
of Health nursing.
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1. INTRODUCTION
In the tendency of educational innovation
nowadays, the Ministry of Education and Training has
focused on the formation and development of
professional capacity for learners. The health sector is
facing to the requirement of improving the quality of
training to meet the increasing health needs of people.
Teaching methods must be changed to accommodate
new requirements. Maths in general, Statistics of
Probability in particular is very necessary for the
science sector, especially in the training of human
resources for the health sector. The article presents the
problem of teaching Statistics and Probability for
nursing students according to the standard of
professional competence.
2. LITERATURE REVIEW
In the early years of the 21st century, countries in
OECD organization (Organization for Economic
Cooperation and Development) have developed the
program of PISA to assess international students at the age
of 15 in terms of applying knowledge to solve practical
issues (OECD 2003). Manred Stommel and Katherine
J.Dontje (2014) published the “Statistics for advance
practice nurses and health professionals” (Statistics for
advanced nursing practice and health professionals). The
book instructs how to use modern methods, help learners
to read and explain clinical studies when using statistical
techniques. The book emphasizes the importance of
understanding the basic logic of statistical models and
statistical reasoning to support the interpretation of
practical results, encouraging us to choose appropriate

statistical methods to describe the study results. Shirley
Taylor and Steven Muncer (2000) have confirmed that
development of skills in reading and explaining research
reports for nursing students is very important because these
skills are the basis for health care intervention.
Dao Hong Nam (2014) pointed out the influence of
testing statistical hypotheses and standard distribution in
teaching Statistics and Probability to the training of
health workers. Quach Thi Sen (2015) and Dang Hung
Thang (2015) mentioned some solutions to improve the
quality of teaching in universities. Nguyen Thanh Tung
(2015) mentioned the role of Statistics and Probability
in scientific research and the field of medicine on
disease diagnosis and prediction, and proposed five
measures to enhance the application of Statistics and
Probability in health care for students.
Through the research results, teaching towards the
development of learners’ capacity associated with
professional practice is the basic condition in the
training process at universities. In the teaching process,
it is necessary to create excitement, passion for learners,
combine theory with practice. Many research results
show that more than 90% of scientific research uses
statistics, including health sector.
3. METHODS AND RESULTS
3.1. Skills to apply statistics and probability to
professional practice of nursing students
Base on the standard 22, criterion 3 of the Ministry
of Health (2012), we defined the skills to apply
knowledge of Statistics and Probability to the
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professional practice of nursing students including 4
main components:
Skill 1. Using the knowledge of Statistics and
Probability to learn professional practice (practical
subjects, scientific research, internships,...): Preliminary analysis of nursing career situations to
identify knowledge and methods of Statistics and
Probability; - Clarify elements Statistics and Probability
in practical situations.
Skill 2. Mathematizing situations to transfer
practical elements to mathematical models: - Define the
hypotheses and conclusions of the problem in mixed
form; - State problem in the form of mathematics
(mainly related to Statistics and Probability).
Skill 3. Solving given problem of Statistics and
Probability: - learn about the problem (hypothesis,
conclusion, problem type); - Select tools and methods
and implement the method process; - Evaluate the
process of resolution and conclusion.
Skill 4. Converting the results of the problem of
Statistics and Probability to the answering form of the
initial problem: - From the results (quantitative,
qualitative) of the problem of Statistics and Probability,
learners change the form (language, notation) to suit the
requirements of practical problems; - Give the answer
to the problem to be solved.
3.2. Steps of solving practical exercises in teaching
Statistics and Probability to nursing students in the
direction of approaching the standard of professional
competence
In order to train the above four skills, in the process
of teaching and solving the problem of Statistics and
Probability, it is necessary to have a process to help
learners more convenient when solving math problems.
Therefore, we built the mathematical solving process in
teaching Statistics and Probability to nursing students in
accordance with the standard of occupational
competence, training skills to apply Statistics and
Probability in practical situations as follows:
Step 1: Equip and reinforce theoretical knowledge
and basic skills for students. Equip basic knowledge,
guide students to identify elements of Statistics and
Probability in practical situations (practice skill 3).
Step 2: Organize for students to practice 4 skills (in
sub-section 3.1) to set up and solve problems of
Statistics and Probability.
Activity 1: Study occupational situations, define
whether the situation has mathematical modeling or not,
what knowledge should be used to solve the problem,...
modeling problems in a mixed form (practice skills 1, 2).
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Activity 2: based on activity 1 to set hypotheses,
identify known factors; predicting possible results,...
stating the problem in pure mathematical form
(Statistics and Probability) (practice skills 2, 3).
Step 3: Lecturer applies the above procedure
through examples.
Step 4: Teachers organize for students to practice and
apply the process by instructing to solve similar exercises.
3.3. Illustrative examples
Below, we give examples of applying the process of
solving nursing practice problems in teaching Statistics
and Probability to nursing students in the direction of
approaching the standard of professional competence:
Exercise 1: Research on “Situation and some factors
related to treatment adherence of epilepsy outpatients in
Hoai Duc district health center in Ha Tay province in
2004” performs results about the relationship between
caregivers and patients is as follows:
Factors of caregivers

Education

Occupation

Under
middle
school
Over
middle
school
Farmer
Other

Patients do
not follow
treatment
adherence

Patients
follow
treatment
adherence

19

9

51

66

57
13

46
29

a) Tell whether the education of the family caregiver
of the patient and the patient’s treatment adherence
affects each other or not? (reliability is 95%).
b) Tell whether the family caregiver’s occupation of
the patient and the patient’s treatment adherence affects
each other or not? (reliability is 95%).
Analysis: Through research, it is necessary to have a
good relationship and well-balanced coordination
between family members of the patients, patients,
nurses and health workers to improve treatment
effectiveness. This is consistent with the standards of
nursing standard competence. Here, we clarify the
application of the process in subsection 3.2 to answer
question a), and question b) proceed similarly.
Step 1. Equipped with theoretical knowledge, basic
skills for students (practice skill 3).
Teacher repeats the concept and formula to calculate
some statistical parameters:
p 1  p2
Value OR  1 .
;
1  p1 p2
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2

2

;

2

m01.m02 .m10 .m20

.
Factors of caregivers

 n  1 m  1 ;0.05 .

Step 2: Organize for students to develop the process
of solving problems.
Activity 1: The situation is to consider the mutual
influence between the quantities of education level and
treatment adherence of patients, between occupations
and the treatment adherence of patients, the problem
compares proportions (practice skills 1, 2).
19  66
 2.73 ; this means that
Calculate OR 
51  9
patients who do not follow treatment adherence when
caregivers have lower secondary education levels are
2,73 times higher than those with caregivers with higher
secondary education level. Survey data shows that the
education level of caregivers affects the situation of
treatment adherence of patients. To explain whether this
phenomenon is random or due to influence, we need to
solve the problem of test statistical hypothesis.
Activity 2: Set hypothesis H0: Caregiver’s education
level and patient’s adherence are independent,
caregivers’ secondary education phenomenon affects
the patient’s treatment adherence is just a coincidence.
However, it is necessary to have a hypothesis for H1:
the patient’s education level and patient’s adherence are
not independent - but the caregiver’s education level
affects the patient’s treatment adherence to treatment
(practice skill 2, 3).
Activity 3: In this study, we need to calculate theoretical
frequencies; sample size n; test value -  2 , check standard

Education

m

 m22  m12  m21   N

m01  m02  m10  m20

19

9

28

51

66

117

70

75

145

Under
middle
school
Over middle
school
Sum

Have  2  lt2 so accepts H1 and rejects H0 :
meaning that the education level of caregivers affects
the patient’s treatment adherence. Since then, in order to
take care of outpatient patients best, nurses need advice,
adding necessary knowledge for patients’ families considered a way to improve skills for caregivers.
Step 4: Teachers organize for students to practice
and apply the process through solving similar exercises.
Exercise 2: A study “Changes in knowledge of
Hand - Foot - Mouth disease prevention of mothers who
have children under 2 after communication adherence
on Hand - Foot - Mouth disease in children” by 12
sentence questionnaire, with scores in the range of 0-34
of 194 mothers giving results:
Average points answer over time:
Time
Pre-intervention (1)
Post-intervention
(2)
Three months after
intervention (3)

Average
5.4

Declination
2.7

25.1

1.8

22.8

1.3

p-Value
p(1; 2) <
0.01
p(1;3) <
0.01
p(2;3) >
0.05

Is the communication intervention effective? Find
confidence intervals of 95% of average points over time?
Analysis: This study shows the role of nurses to
propagandize health education for patients and the
community. The problem data provided in problem 2
has only one option to compare the two average values
of the two statistical samples to assess whether the
health education propaganda intervention is effective.
Step 1: Equipping theoretical knowledge, basic
skills for students (practice skill 3).
Teachers provide knowledge:
- The formula for calculating the confidence interval
for the average number

2

11

Sum

lt2   2 1;0.05   3.841

values  1;0.05  3.841 (practice skill 3).

Have  2 

Patients
follow
treatment
adherence

Level of freedom d = (2 - 1)(2 - 1) =1 so

2

Activity 4: Draw conclusion about the problem of
accepts H0, rejects H1; or vice versa, accepts H1 rejects
H0 (practice skill 1).
Step 3: Teachers apply the above process through
illustrative examples.
Test whether the patient’s education level and
patients’ treatment adherence affect each other or not.
Set hypothesis H0: Education does not affect the
patient’s treatment adherence.
H1: Education affects the patient’s treatment
adherence.
Condition: 19; 51; 9; 66 are greater than 5 should be
satisfied.

Patients
do not
follow
treatment
adherence

 
α s
α s 

.
; x+t  n -1; 
 x-t  n -1; 2 
2  n 
 n

 

 5.328.
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- Formula to calculate test t 

variance is equal, or t 

x1  x2
2
1

2
2

x1  x2
s2 s2

n1 n2

if the

1

2

1



Similarly, give two confidence intervals at the other
two points. Compare variance of two samples. Set the
hypothesis H0: DX1  DX 2 ; null hypothesis H1:
DX1  DX 2 .
The condition is that the survey point follows the

if the variance is not

s
s

n1 n2
equal; Fn 1; n
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standard rule. Applying formula: Fn 1; n 1 
1

check value f 193;193;0.01  1.

s12
với s12  s22 .
s22

Therefore: Fn 1; n 1  f 193;193;0.01 , accept the
1

- Way to check the distribution value table
t  n  1; / 2  ; t  n1  n2  2; / 2  ; t  n  1;  ;
t  n1  n2  2;  ; f  n1  1; n2  1;  .

Step 2: Organize for students to develop the process
of solving problems.
Activity 1: The situation is to compare the average
points at the time and find the confidence interval, the
problem data contains quantitative factors, need to
calculate the average, standard deviation, sample size,
confidence interval, the problem of testing statistical
hypotheses (practice skills 1, 2).
Activity 2: The conclusion is that communication is
effective or ineffective, meaning there is a difference in
knowledge before the intervention of the media and after the
intervention. Set the hypothesis H0: 1  2 ; null
hypothesis H1: 1  2 or H1: 1  2 (practice skills 2, 3).
Activity 3: In this study, we need to calculate the
average value x ; SD standard deviation (or s); test-t
value, degrees of freedom d; check the standard values
t 193;0, 01  2.362 ;
t 193;0.025  1.96 ;
f 193;193;0.01  1 (training skills 3).

Activity 4: Draw conclusion about the problem:
accepts H0 and rejects H1; or vice versa, accepts H1 and
rejects H0 (practice skill 1).
Step 3: Teacher demonstrates the application of the
process through illustration examples.
Confidence interval for average points. According to
the results table, we calculated the average value, SD
value; Look up the distribution value table, we have:
t (193; 0.025) = 1.96. Applying the formula for
estimating confidence intervals with 95% confidence:
 
α s
α s 

, we have
; x+t  n -1; 
 x-t  n -1; 2 
2  n 
 n

 

2.7
2.7 

;5.4+1.96
5.4  1.96
 = 5.06;5.74 
194
194 


2

s12
 2.25 ;
s22

2

null theory H1, reject the hypothesis H0. Ie the two
sample variances are different. Compare the mean of
the two samples, set the hypothesis H0: 1  2 ; null
hypothesis H1:, provided that the survey point follows
the standard rule.
Applying formula: t 

x1  x2
s12 s22

n1 n2

 371.6

With reliability 99%, we have   0.01 check test
table, we have: t 193;0.01  2.326 .
2
2
Calculate   0.01  2.7  2.3262  1.82  2.326  2.326 .

2.7  1.8

So that: t    0, 01 accepts the null theory H1,
rejects the hypothesis H0.
Putting the results into practice: means that the
difference is statistically significant or the intervention of
communication is effective. This helps the nursing staffs
consult the locality to strengthen the communication on
Foot - Hand - Mouth disease to mothers, as well as advise
mothers to understand Foot - Hand - Mouth disease in
order to have prevention method.
The remaining comparisons follow the same procedure.
Step 4: Teachers organize for students to practice using
the above process by guiding some similar exercises.
Self-training exercises:
Exercise 3: Research on the use of drugs in the
treatment of hypertension in Hue University of
Medicine and Pharmacy Hospital showed results:
Target blood
pressure

Number of
patients

Proportion %

Achieved

261

67.3

Unachieved

127

32.7

Another study showed 78.5% of patients achieved
target blood pressure. With 95% reliability, are the two
results different?
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Exercise 4: A study on “Assessing the effectiveness of
care and treatment of periodontal inflammation in diabetic
patients in Nam Dinh General hospital” showed results:
Index
Periodontal
inflammation
HbA1c average
index average

Time

n

Preintervention

53

x  SD = 4.2 ±

x  SD =

0.8

7.5±1.1

Postintervention

53

x  SD = 2.8 ±

x  SD =

0.6
< 0.01

6.7±0.7
< 0.05

p

Post-care, does the periodontal inflammation index
and HbA1c disease index decrease?
Exercise 5: In the research “Comments on the care
of patients after surgery cranial injury in the
neurological department of Nam Dinh General
hospital”, the results are as follows:
Psychological care of
patients and relatives
Encourage, timely explanation
Instructions for monitoring
abnormal movements of drugs
Respect privacy, self-control
Guidelines for treatment rules
Explain and guide before
leaving hospital

Quantity
(66)
62

Proportion
(%)
93.9

66

100

51
54

77.3
81.8

66

100

Another study showed that psychological care
according to the needs of patients’ relatives was 84.5%.
Are the research results above in line with previous
research? (with reliability of 95%).
4. DISCUSSION AND CONCLUSION
Teaching to develop the ability of learners has been
studied by many countries in the world for a long time
such as: America, Netherlands, France, Germany,
Australia..., it is also being interested by educators in
Vietnam. This study helps students initially formulate
skills to select Statistics and Probability tools appropriate
for their career situations; transfer model to solve
problems of Statistics and Probability; explain the results
obtained, answer the requirements set out in practical
situations. The study also helps students to see Statistics
and Probability tool to serve standards of competence for
Vietnamese nurses that a nurse needs to perform when
practicing. Because illustrative exercises to teach students
are not many, it is necessary to guide students to use
Statistics and Probability to solve problems arising when
practicing. Students who are familiar with and formulate
professional skills scientifically will help them meet the
requirements when taking care of patients’ health.
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From this research result, we continue to develop
teaching and learning Statistics and Probability methods
to contribute to the development of occupational skills
for nursing students.
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