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Estimation of stature and sex from step length and shoe dimensions
for forensic investigation

Orathai Kheawpum1 and Sirirat Choosakoonkriang2,∗

1Forensic Science and Criminal Justice Program, Faculty of Science, Silpakorn University, Nakhon Pathom, Thailand
2Department of Chemistry, Faculty of Science, Silpakorn University, Nakhon Pathom, Thailand

Abstract
Footwear impression marks and footwear are among the most commonly found evidence at crime scenes. The aim of this

study was to develop a formula for estimation of the stature and gender of an individual if the shoe dimensions and step length
of that individual were known. The footwear dimensions (length and width) were collected from 320 subjects, comprising 152
males and 168 females, ranging from 18 to 44 years of age. A statistical model for sex and height prediction was constructed
using logistic regression and multiple linear regression analysis, respectively. In general, the stature, shoe width, shoe length
and average step length were significantly larger in males than in females (p < 0.05). The strongest correlation coefficient (r)
was observed in the step length for female and male. While for the pooled sample, the shoe size showed the greatest and strong
positive correlation coefficient. The lowest correlation was observed in shoe length in all groups. This study is demonstrated
that the dimension of the shoe and the step length can be used to estimate stature and sex of the shoe owner. These models may
be useful in the forensic investigation of criminal cases.

Keywords: shoeprint, step length, gender estimation
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1. Introduction

Personal identification plays a critical role in crime
scene investigation [1]. In forensic investigations, sex
and stature are the most important parameters used
to determine the identity of an individual. Identifica-
tion of the victim’s or the defendant’s sex alone re-
sults in a 50% reduction in the searchable population.
Shoeprints and shoes, which are often the only evi-
dence left by a suspect at the scene of crime, are key
evidence that can help in personal identification. In-
formation obtained by examination of these prints may
help in linking a suspect with the crime scene. The
individual morphological structures of shoeprints can
be compared to a suspect’s shoes or shoeprint [2, 3] to
enable a positive identification. The shoe or shoeprint
may also provide information on the height (stature)
and gender of an individual. Calculation of stature
and gender from theses prints may support height es-
timation of the defendants made by eye-witnesses [3].
Moreover, Atamturk intended to determine if the sex
of an individual can be identified by foot lengths, shoe
length, and/or footprints. Statistical analyses indicated
that univariate models correctly assign approximately
67 – 94% of individuals to their correct sex groups
[3]. Shoes and shoe prints found in the vicinity of

∗Corresponding author; email: sirirat 157@yahoo.com

the incidences may also play an important role in the
identification of unknown persons. There have been a
very large number of studies on the determination of
identity via the individualizing characteristics of foot
prints [2, 4 – 6] And there have been quite a few stud-
ies conducted to estimate the stature through shoeprint
dimensions [7 – 9] .Yet, the number of studies to es-
timate sex through shoe dimensions is extremely lim-
ited [10].

Developing reliable models to estimate stature and
sex from the characteristics of shoes and shoeprints
can be critically important to facilitate crime scene in-
vestigations. This work presents an investigation of
the prediction of stature and gender of an individual
based on the step length and shoe dimensions gener-
ated in a mixed gender Thai population sample. Mul-
tiple statistical formulae for stature and gender esti-
mation were developed with these purposes. The po-
tential error in the sex and stature estimation is also
evaluated and discussed.

2. Materials and Methods

2.1 Sampling

Measurements of step length during normal paced
walking, maximum shoe length and width, and stature
of 320 individuals at Silpakorn University (Nakorn
Pathom Province, Thailand) were collected from
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Table 1. The descriptive information of male (N = 152) and female (N = 168).

Parameters Mean ± S.D. Min – Max t-value p-value
Age (y):

Male 19.2 ± 1.6 19.0 − 36.0 −4.490 0.000*
Female 20.4 ± 2.8 18.0 − 44.0

Weight (kg):
Male 70.4 ± 16.1 40.0 − 150.0 8.897 0.000*
Female 57.4 ± 8.8 41.0 − 82.0

Height (cm):
Male 175.0 ± 6.2 159.0 − 189.0 16.652 0.000*
Female 163.7 ± 6.0 150.0 − 177.0

Shoe size (number):
Male 42.8 ± 1.5 38.0 − 46.0 21.474 0.000*
Female 39.2 ± 1.5 35.0 − 43.0

Shoe width (cm):
Male 11.5 ± 1.2 8.0 − 14.5 13.091 0.000*
Female 9.8 ± 1.2 7.0 − 17.0

Shoe length (cm):
Male 28.7 ± 2.0 25.0 − 34.0 8.658 0.000*
Female 26.7 ± 1.9 15.0 − 31.0

Average step length(cm):
Male 59.8 ± 11.9 36.8 − 89.0 3.968 0.000*
Female 55.5 ± 6.8 37.3 − 76.0

p*<0.05

February to November 2019. The sampled popula-
tion included 152 males and 168 females ranging in
age from 18 to 44 years. Adult samples were selected
using simple random sampling method. None of the
individuals had any abnormality in their walking; sub-
jects who did not meet these criteria were excluded
from the analysis. The data set was divided into three
sub-groups: the male group, the female group and the
mix-gender group or pooled sample.

2.2 Participant consent and general information
Potential participants were provided with an

overview of the study included the aim of this re-
search. Each potential participant independently de-
cided whether to participate in the study and com-
municated their decision to the research lead. Af-
ter agreeing to participate, each participant provided
general information, including gender, age, occupa-
tion, height, shoe type, shoe size and weight, using
a Google form.

2.3 Measurements
Step length was determined based on a walking pat-

tern recorded smooth white paper with a centimeter
scale grid. Participants were requested to walk on the
white grid paper for approximately10 feet in their nor-
mal walking manner. Data collection began after the
tip of his/her shoe touched the paper, and ended after
the volunteer passed the end of the paper, as shown in
Fig. 1 (a). The step length of each step was measured
as the straight distance between the rear-most point on
the heel of two consecutive steps. The first three steps
of each individual were measured and the averages of
step were included in the study.

Shoe length and width are defined as the maximum
distance directly between the two furthest points on
the shoe’s vertical and horizontal axis, respectively.
Each shoe was placed on a sheet of white paper with
a 1 cm scale grid and length and width were measured
as shown in Fig. 1 (b). Shoes include in this study in-
cluded canvas shoes (117 and 134 pairs for male and
female, respectively), sandals (33 pairs for each male
and female), and “other”, which included casual (1
pair for female) and leather shoes (2 pairs for male).
The shoe type was not significant between male and
female group (p > 0.05).

The collected data were analyzed using the stan-
dard Statistic Package of Social Sciences (SPSS). Data
were analyzed for mean, standard deviation, and stan-
dard errors of estimate (SEE). To identify evidence of
sexual dimorphism in the sample, inferential statisti-
cal tests including the Student’s (independent) t -test
was employed to compare height, shoe length, and
shoe width between the males and females. In order
to obtain the most accurate estimate, regression for-
mulae were calculated taking multiple parameters into
account. The logistic regression analysis was used for
sex prediction. The significance level for differences
was set to p < 0.05 (95% confidence interval). The
Pearson’s product moment correlation coefficients (r),
assumed as the measure of strength of the associa-
tion between height and the shoe dimensions, was de-
termined for both the male and female subjects, and
also for the pooled sample. The adjusted coefficient
of determination (R2) was estimated to determine how
much of the variance in the dependent variable could
be explained by its relationship to the other variables.
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Figure 1: (a) Measurement of step length and (b) Measurement of shoe length and width.

Table 2. The descriptive information of male (N = 152) and female (N = 168).

Group Parameters Correlation coefficient (r) p-value
Males Shoe dimensions
(n = 152) - width 0.514** 0.000

- length 0.383** 0.000
- Shoe size (number) 0.575** 0.000
- Average step length 0.684** 0.000

Females Shoe dimensions
(n=168) - width 0.500** 0.000

- length 0.473** 0.000
- Shoe size (number) 0.715** 0.000
- Average step length 0.718** 0.000

Pooled sample Shoe dimensions
(n=320) - width 0.701** 0.000

- length 0.579** 0.000
- Shoe size (number) 0.827** 0.000
- Average step length 0.632** 0.000

**p<0.05

3. Results and Discussions

3.1 Descriptive information

The majority of participants were college students
(95.6%) with an average age of 19.2 ± 1.6 and 20.4 ±
2.8 years old for male and female respectively. The
descriptive and inferential statistics of age, weight,
height, shoe size, shoe width, shoe length, and aver-
age step length in normal walking manner are sum-
marized in Table 1. When grouped by gender, it was
observed that the mean values for the male subgroup
was significantly greater (p < 0.05) than that of the
female subgroup for all variables except for age. The
age of male group was significantly less than female
group. The outcomes show clear evidence of sexual
dimorphism within the study sample.

3.2 Correlation between variables

The subjects in this study were divided into
three groups, two groups with gender discrimination,
namely male and female group and the other without
gender discrimination or mix-gender group (Pooled
sample). Table 2 summarizes the Pearson correlation
coefficients “r” between stature and shoe dimensions,
size or average step length for males, females, and the
pooled sample. All variables were significantly cor-
related with stature (p < 0.05). The strongest corre-
lation was observed between stature and average step
length for both the male and female populations. In

the pooled sample, however, stature correlated most
strongly with shoe size (r = 0.827).

The linear regression equations for stature estima-
tion based on shoe size, shoe dimensions and step
length of the male, female, and the pooled sample
groups are shown in Table 3. S tature = a + bx, where
‘a’ is the regression coefficient of the dependent vari-
able, i.e. stature, ‘b’ is the regression coefficient of
the independent variable, and ‘x’ is the shoe size, shoe
dimension or step length measurement. The standard
error of estimate (SEE) and adjusted R2 are also in-
cluded for each equation.

The linear regression models for stature estimations
for the female sample resulted in lower SEE values
for all variables modeled, suggesting slightly higher
reliability for predicting stature from the study param-
eters of the males, females and pooled samples. The
SEE values for the linear regression equations derived
from the pooled sample data, on the other hand, were
higher for shoe width, shoe length and step length than
those generated for either the male or female data sets.
This suggests that stature prediction from these vari-
ables may be more reliable when both genders were
considered separately. This is supported by work from
Krishan, Sharma and Kanchan et al., who reported that
the foot length and foot breadth in the female samples
of their studies provided the most accurate prediction
for stature [6, 11].

In an effort to improve the accuracy of stature es-
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Table 3. Linear regression equations for stature estimation from shoe size, shoe dimensions and step length of the males, females, and the
pooled sample.

Linear regression equation Adjusted R square ±SEE
Males:

stature = 72.212 + 2.404(shoe size) 0.326 5.067
stature = 143.717 + 2.728(shoe width) 0.260 5.312
stature = 146.727 + 1.162(shoe length) 0.141 5.722
stature = 153.707 + 0.356(step length) 0.465 4.517

Females:
stature = 48.148 + 2.994(shoe size) 0.508 4.222
stature = 138.794 + 2.551(shoe width) 0.246 5.228
stature = 124.150 + 1.480(shoe length) 0.219 5.318
stature = 128.190 + 0.640(step length) 0.513 4.202

Pooled sample:
stature = 46.313 + 3.000(shoe size) 0.682 4.680
stature = 126.580 + 4.019(shoe width) 0.490 5.932
stature = 108.446 + 2.194(shoe length) 0.333 6.780
stature = 138.030 + 0.539(step length) 0.398 6.443

Note: SEE = Standard Error of Estimation, adjusted R2 coefficient of determination

Table 4. Best fit regression model - males, females, and the pooled sample.

Multi-regression equation Adjusted R square ±SEE
Males:
Stature = 92.123 + 1.584(shoe size ) + 0.258(step length) 0.565 4.075
Females:
Stature = 58.399 + 0.336(shoe length) + 1.867(shoe size) + 0.416(step length) 0.707 3.280
Pooled sample:
Stature = 48.970 + 2.566(shoe size) + 0.266(step length) 0.774 3.952

Note: SEE = Standard Error of Estimation, adjusted R2 coefficient of determination

timation using shoe size, shoe dimensions, and step
length measurements, multiple regression models gen-
erated using forward analysis for the males, females,
and the pooled sample were evaluated.The best multi-
variable regression models (in terms of adjusted R2)
including shoe size, shoe width, shoe length, and/or
step length and calculated stature are presented in Ta-
ble 4.

When evaluating shoe size, shoe dimensions and
step length measurements using multiple regression
analysis, the adjusted coefficient of determination (R2)
between stature and shoe size and step length were
found to be 0.774 in the pooled sample. However, the
stature estimation formula had a 3 – 4 cm. deviation
used according to the gender and both genders. This
is a similar standard error of estimate as reported by
Fawzy and Kamalin determination of stature for Egyp-
tian males (SEE 3.52 – 4.69 cm) [12]. Gilles and Val-
landigham suggested that shoe length was more reli-
able when used for stature estimation than shoe width,
preferably as direct measurement but also indirectly
as a shoe size indicator [8]. Similarity, Ekezie have
shown a strong positive correlation between stature es-
timation and shoe length trace [13].

3.3 Sex prediction

Logistic regression analysis was conducted to eval-
uate the estimation of gender based on shoe size, shoe

dimensions and step measurements. The resulting for-
mulae for gender estimation is:

Gender = 0.324(shoelength)−2.029(shoesize)+74.493 (1)

In the formulae, Gender < 0.50 indicates the shoe
belongs to a male, while Gender ≥ 0.50 indicates the
shoe belongs to a female. Correct estimation rates are
shown in Table 5. The model correctly estimates the
gender in 91.2% of the pooled sample, and 88.8% and
93.5% in the male and female groups, respectively.

Multiple formulae for calculating the gender using
one or more measurements have been previously re-
ported in the literature. Smith suggested that gen-
der determination of the unidentified body parts can
be made from distal and proximal phalanges with
metatarsal bones. Using the models generated, it was
observed that the determination of one’s sex could
be done with an 86 – 98% accuracy ratio [14]. Oz-
den et al. developed formulae with logistic regression
analysis from foot and shoe sizes on the orthopedi-
cally healthy adult patients, and emphasized that it was
helpful to find one of the shoes at the crime scene [10].

4. Conclusions

In conclusion, regression analysis of shoe size, shoe
dimensions and step length measurements obtained
from a representative mixed gender population was
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Table 5. Percentages of correctly classified for gender prediction.

Groups Correct Incorrect Percentage
correct

Male 135 17 88.8
Female 157 11 93.5
Pooled sample 292 28 91.2

successfully used to develop models to estimate the
stature and sex of an individual based on the above
variables. The stature estimation formula has a 3 –
4 cm. deviation when used according to the gender
and both genders, which agreed with other authors.
The gender estimation model has an accuracy rate of
> 88%. This suggests that that stature and sex estima-
tion can be achieved with shoe size, shoe dimensions
and step length measurements in populations similar
to those analyzed in this study. The results from this
study will have important applications in the identifi-
cation the disaster victims and formulation of biolog-
ical profiles during forensic investigations through the
providing of the regression equations for stature and
sex prediction from shoe dimensions and step length.

Acknowledgment

We would like to thank Dr. Lisa Kueltzo for com-
ments on the manuscripts.

References

[1] W. M. Krogman, M.Y. Iscan, The human skeleton in forensic
medicine, Charles C. Thomas, Springfield, IL, 1986.

[2] P. Hamer, C. Price, Case report: a transfer from skin to clothing
by kicking the detection and enhancement of shoeprints, Jour-
nal of the Forensic Science Society 33(3) (1993) 169 - 172.

[3] D. Atamturk, Estimation of sex from the dimensions of foot,
footprints, and shoe, Anthropologischer Anzeiger 68(1) (2010)
21 – 29.

[4] G. Laskowski, An improved technique for the visualization of
footprint impressions in the insoles of athletic shoes, Journal of
Forensic Science 32(4) (1987) 1075 – 1078.

[5] M. Liukkonen, H. Majamaa, J. Virtanen, The role and du-
ties of the shoeprint/toolmark examiner in forensic laboratories,
Forensic science international 82(1) (1996) 99 – 108.

[6] K, Krishan, A. Sharma, Estimation of stature from dimensions
of hands and feet in a North Indian population, Journal of foren-
sic and legal medicine 14(6) (2007) 327 – 332.

[7] H. VanHoven, A correlation between shoeprint measurements
and actual sneaker size, Journal of Forensic Science 30(4)
(1985) 1233 – 1237.

[8] E. Giles, P. Vallandigham, Height estimation from foot and
shoeprint length, Journal of Forensic Science 36(4) (1991) 1134
– 1151.

[9] A. O. Emeka, E. N. Michael, C. I. Euphemia, C. O. Obun,
Stature prediction using whoe print dimensions of an adult
Nigeria, Arab Journal of Forensic Sciences & Forensic
Medicine 1(8) (2018) 989 – 1003.

[10] H. Ozden, Y. Balci, C. Demirustu, A. Turgut, M. Ertu-
grul, Stature and sex estimate using foot and shoe dimensions,
Forensic Science International 147(2-3) (2015) 181 – 184.

[11] T. Kanchan, R. G. Menezes, R. Moudgil, R. Kaur, M. S. Ko-
tian, R. K. Garg, Stature estimation from foot dimensions,
Forensic Science International 179(2-3) (2008) 241.e1 –
241.e5.

[12] I. A. Fawzy, N. N. Kamal, Stature and body weight estimation
from various footprint measurements among Egyptian popula-
tion, Journal of forensic sciences 55(4) (2010) 884 – 888.

[13] J. Ekezie, G. I. Ndubuka, S. B. Danborno, S. S. Okeke, I. W.
Osuchukwu, A study of correlations and estimation of stature
from foot trace and shoe trace dimensions, International Journal
of Forensic Sciences 1(3) (2016) 1 – 13.

[14] S. Smith, Attribution of foot bones to sex and population
groups, Journal of Forensic Science 42(2) (1997) 186 – 195.



Volume 15, Number 6, Pages 6 – 9

Interdisciplinary 

Research Review

Examining the urine mitragynine concentration in Thai Kratom abusers
and studying the effect of Beta-Glucuronidase in the analysis process
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Abstract
The objectives of this study were to examine the urine mitragynine concentration in Thai Kratom abusers and to study the

effect of Beta-glucuronidase in the Analysis Process. Kratom (Mitragyna speciosa Korth) is an addictive plant in Thailand
and is classified as a Penal Drug in Category-5 of the Thai Narcotics Act 2522 (1979), hence consuming Kratom in Thailand
is still prohibited. Mitragynine is a major analgesic alkaloid in Kratom and it is responsible for the opioid effects of the
substance. Cadaver urine samples (n = 26) and urine of the Kratom abused suspects (n = 26) were obtained from the Institute
of Forensic Medicine, Police General Hospital, Royal Thai Police Headquarters from January 2017 to December 2017. All
urine samples were divided into 2 groups, the first group was treated with Beta-glucuronidase enzyme before being measured
while the second group was non-enzymatic treated. The results found that, in the cadaver group, the average concentration in
the enzymatic treated group and the non-enzymatic treated group was 286.83 and 288.10 ng/mL respectively. Moreover, in the
Kratom abused suspects group, the average concentration in the enzymatic treated group and the non-enzymatic treated group
was 289.23 and 273.65 ng/mL respectively. The paired sample t-test indicated non-significant differences between enzymatic
and non-enzymatic treated urine in both groups, and that the enzymatic processes are not necessary for the determination of
urine mitragynine.

Keywords: Kratom, Mitragynine, Narcotics, drug abuse, urine, Beta-Glucuronidase

Article history: Received 16 September 2020, Revised 22 October 2020, Accepted 28 October 2020

1. Introduction

Kratom is a native plant found in Southeast Asian
countries, especially in Thailand, Malaysia and In-
donesia. This plant has a scientific name as Mitragyna
speciosa Korth. and it is classified in the family Rubi-
aceae with a medium-sized perennial height of 10 – 15
meters. Kratom has various properties such as stimu-
lating the nervous system resulting in an increase in
work efficiency and reducing sleepiness among Thai
laborers and farmers.

Although Kratom has some medical benefits,
Kratom is still controlled in Thailand and classified
as a category 5 substance, according to the Thai Nar-
cotics Act 2522 (1979), which has low control and
penalties. A large group of Kratom users often be-
lieves that Kratom is less dangerous than using other
illicit drugs. Because it is easy to adopt and cheap,
moreover, the misuse of Kratom plants in Thailand be-
comes increasing.

There are many ways to use kratom leaves. For in-
stance, some users like to use simple methods such
as chewing only fresh leaves while some prefer us-
ing in a dry powder form for smoking or brewing into
tea. Recently, adolescence in Thailand tends to use

∗Corresponding author; email: tsinchai@hotmail.com

Kratom in a cocktail form such a recreational bever-
age as ‘4×100’ (pronounced: sii koon roi), which pos-
sesses the main ingredient as Kratom juice, sweet soft-
drinks, antihistamine and several psychoactive drugs.
Kratom leaves contain an important substance called
mitragynine, which has the highest amount approxi-
mately of 66 percent by weight of Thai Kratom leaves.
Mitragynine can bound to opioid receptors, therefore
has the ability to reduce pain, which is similar to opi-
oid analgesic drugs.

According to a systematic review made by Ya et
al. [1], 2019, 85 – 95% of mitragynine is bound
to plasma proteins and altered in the body via drug
metabolism. Phase I metabolism is the main part and
more process is in phase II. Phase II metabolism is
a process to eliminate or reduce the toxicity of sub-
stances by changing the substance to a water-soluble
form in order to be easily excreted through urine. Dur-
ing the second phase of biotransformation, xenobi-
otics reacts with glucuronidation, sulfation, methyla-
tion, acetylation, or glutathione and amino acid con-
jugation in order to obtain water-soluble substances.
Ya et al. [1] evaluated from the results of Philipp et
al. [2] study and concluded that urine samples also
contained 10 – 30% Mitragynine. Philipp et al. [3],
2009 explored the Mitragynine metabolism in human
and found those three metabolites were additionally
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Table 1. Urine mitragynine analysis in 2 groups and 2 conditions.

Group Condition N Mean S.E. Range

Cadaver group
Enzymatic treated (A) 26 286.83 62.13 3.61 - 1,155.55
Non-Enzymatic treated (B) 26 288.10 65.35 1.06 - 1,088.35

Kratom abuse suspected group
Enzymatic treated (C) 26 289.23 150.72 8.51 - 3,769.25
Non-Enzymatic treated (D) 26 273.65 143.67 1.70 - 3,568.93

Table 2. Four cases of urine that contains more than 1000 ng/mL of mitragynine.

Urine mitragynine concentrations
Type Non-enzymatic treated With enzymatic treated %difference

Cadaver 1088.35 1155.55 6.17
Cadaver 1075.27 811.59 -24.50
Kratom abuse suspected 1453.22 1460.26 0.48
Kratom abuse suspected 3568.93 3769.25 5.61

conjugated to glucuronides and three to sulfate.
Analytical Beta-glucuronidase is routinely used for

the enzymatic hydrolysis of glucuronides and sulfate
bonds of analytes prior to analysis. According to
Le et al. [4], who studied about the necessity of en-
zymatic hydrolysis in the Mitragynine determination
process, at Mitragynine concentrations of less than ap-
proximately 1,000 ng/mL, most of Mitragynine is ex-
creted without conjugation, but only at concentrations
of more than 1,000 ng/mL, the conjugated metabolites
play a significant role.

As with other narcotic drugs, the identification
method is used with Kratom to identify and determine
the amount of the Mitragynine in urine. The Kratom
abuse pattern in Thailand with regional characteristics
is different from how it is used in European countries
and America. To examine Mitragynine concentration
in Thai Kratom abusers’ urine and to prove the theory
of Le et al. [4] are the objectives of this research.

2. Materials and Methods

The sample size for paired t-test analysis was cal-
culated with Rosner’s method, [5] equal to 16.68 sam-
ples, based on criteria: α (two-tailed) = 0.050, β =

0.100, Effect size = 0.500, s(∆) = 0.630, rwithin =

0.950. Twenty-six cadaver urine samples and twenty-
six urine samples from Kratom abuse suspects were
obtained from the Institute of Forensic Medicine, Po-
lice General Hospital, Royal Thai Police Headquar-
ter from January 2017 to December 2017. Samples
were collected in polypropylene tubes without preser-
vative and analyzed within three weeks of the date of
collection. Standard mitragynine solution (100 ug/mL
in methanol) was purchased from Cerilliant R©, Beta-
glucuronidase Helix pomatia type HP-2 from SIGMA-
ALDRICH R©. In enzymatically treated groups, mixed
60 uL of Beta-Glucuronidase to 1 mL Urine in 50 uL
of the 2M Sodium acetate buffer, and then incubated
at 37 degrees Celsius for 2 hours. After such urine
was processed with SPE extraction and sent the eluent
to measure with LC-MS/MS (LC: Ultimate3000TM,

MS: TSQ Quantiva
TM

) from Thermo Scientific R©. For
the ethical consideration, the study was approved by
the Ethics Committee on Human Experimentation of
Police General Hospital before being conducted. In
addition, SPSS version 17 was used for statistical anal-
ysis.

3. Result
All cadaver urine samples (n = 26) were from male,

with an average age of 29.65 years old and S.E. =

2.52. 50% of the cadavers were dead from traffic ac-
cident (n = 13), 7.7% of them were homicide cases
(n = 2), 3.8% was a suicide case (n = 1) and the re-
maining 38.5% had the undetermined cause of death
(n = 10). The urine samples of Kratom abuse suspects
were from male (n = 26).

Twenty six cadaver urine samples were divided
into 2 groups: the first group (group A) was treated
with Beta-glucuronidase enzyme before extracting
and measuring, and the second group (group B) was
not treated with an enzyme. The means of mitragynine
concentrations of group A and group B were 286.83
and 288.10 ng/mL respectively (Table 1). Paired t-test
was adopted to analyze the difference between the two
groups. The data revealed that paired mean differences
± standard error of mean was 1.26 ± 15.23 and there
was no statistically significant difference at the level
of 0.01 (t = 0.083, d f = 25, p = 0.934).

Likewise, 26 urine samples from the Kratom abuse
suspects were applied in the same manner as above
(Table 1). Group C was enzymatically treated while
group D was a non-enzymatic treated group. The
means of mitragynine concentrations of group C and
group D were 289.23 and 273.65 ng/mL respectively.
Paired t-test was used to analyze the difference be-
tween the two groups. The data revealed that paired
mean differences ± standard error of mean was 15.58
± 8.14 and there was no statistically significant dif-
ference at the level of 0.01 (t = 1.913, d f = 25, p =

0.067).
In non-enzymatic treat urine, the average mitragy-

nine concentrations of cadavers and suspected groups
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were very close. The result of the independent sam-
ple t-test of both groups show that the mean anxiety
scores did not significantly differ, t(50) = 0.092, p =

0.927. Therefore, when combining the samples into
one set (52 cases), the mean mitragynine in urine was
280.87 ± 78.14 ng/mL. As earlier reported, it is the
mean urine mitragynine concentration in Thai Kratom
abusers found in this study.

Of 52 cases, there are 4 cases in which urine mi-
tragynine concentrations are greater than 1000 ng/mL
(Table 2).

4. Discussion
From Tables 1, the average concentration of mitrag-

ynine in non-enzymatic treated of cadaver group was
288.10 ng/mL (range 1.06 – 1,088.35) which was sim-
ilar to the study of McIntyre et al. [6], who reported
that an autopsy of a 24-year-old man was detected
Mitragynine in urine with the concentration of 370
ng/mL, while the other two studies provided higher
values. For instance, Holler et al. [7] reported that a
death involving abuse of propylhexedrine and mitrag-
ynine had urine mitragynine concentration of 1,200
ng/mL. Furthermore, Karinen et al. [8] reported that in
the urine specimen of a case of fatal mitragynine com-
bined with 3 drugs used (Zopiclone, Citalopram, and
Lamotrigine), the concentration of mitragynine was
3,470 ng/mL.

An average mitragynine concentration of living
people (n = 26) in this study was 273.65 ng/mL (range
1.70 – 3,568.93), which is near to or within the same
range as a study of Le et al. [4], which analyzed the
urine samples originated from drug court investiga-
tions and reported that the mitragynine concentrations
ranged from 1.2 ng/mL to greater than 50,000 ng/mL
(n = 50). Also, Nelsen et al. [9], who reported an un-
conscious and seizing male patient, the concentration
of mitragynine in urine was 167 ng/mL.

Mitragynine concentrations found in both cadaver
and the Kratom abuse suspects group in this study
were close to the same value and lower than those re-
ported in foreign countries, which may be the results
of different addictive forms in different states.

The statistical test results in Table 1 show that the
enzymatic processes are not necessary for the deter-
mination of mitragynine in a urine sample, which is
consistent with the results in Table 2 in cases that the
urine samples contain mitragynine with greater than
1000 ng/mL (n = 4). This finding is different from the
theory of Le et al. [4]. However, the sample size in
this group was too small to clarify or prove this the-
ory. This phenomenon may use the work of Trakul-
srichai et al. [10] to explain that mitragynine was ex-
creted slightly (0.14%) through urine in unchanged
form. Moreover, Philipp et al. [3] reported that six
Phase II metabolites were found in human urine,
three were additionally conjugated to glucuronides
(9-O-demethyl mitragynine glucuronide, 16-carboxy

mitragynine glucuronide and 17-O-demethyl-16,17-
dihydro mitragynine glucuronide) and the other three
were conjugated to sulfate (9-O-demethyl mitragy-
nine sulfate, 9-O-demethyl-16-carboxy mitragynine
sulfate, and 9,17-O-bisdemethyl-16,17-dihyro mitrag-
ynine sulfate). Therefore, the enzymatic process sup-
ported to increase these six metabolites in a free form,
but was worthless to increase the yield of the parent
compound (Mitragynine).

5. Conclusion

According to the data obtained in this study, it
can be concluded that most of mitragynine in the
urine samples of Thai people is not greater than 1000
ng/mL. Considering about the necessity of the hydrol-
ysis process with Beta-glucuronidase enzymes in mi-
tragynine determination procedure, it found that mon-
itoring Kratom or Krypton intake in urine using GC-
MS in clinical was not necessary and this process
could be skipped which gives an advantage to reduce
time and costs. Thus, the enzymatic processes are
not necessary for the determination of Mitragynine in
urine.

6. Suggestion

This study provides the data of the mean mitragy-
nine concentration in Thai people which is equal to
280.87 ± 78.14 ng/mL. According to Trakulsrichai et
al. [10]’s theory, this concentration is equal to 0.14%
of all mitragynine and metabolites, and can be checked
easily with a basic test kit. Since there is no law speci-
fying a mitragynine cut-off value in urine for a prelim-
inary test kit in Thailand, the relevant committees can
take this information into consideration for future leg-
islation. In the following study, because of the samples
from the cadaver are rare and the value is not different
from the living person, the researcher should collect
specimen from Kratom abuse suspects, which is eas-
ier and possible to increase the sample size in research
and can explore more in detail.
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Abstract
The effect of chemical fertilizer on leaf nutrient concentration and fruit quality of rose apple (Syzygium jambos L.) cv.

Tabtimjan was studied in Ratchaburi Province, Thailand. The different chemical fertilizer doses applied to the rose apple tree
by soil application was used as treatment, 2 kg/tree and 0.5 kg/tree of 17-17-17 chemical fertilizer formula. Both of chemical
fertilizer doses were based on the farmer used in on and off season. The results showed that the different chemical fertilizer
doses did not statistically affect (t > 0.05) to leaf nutrient concentration of rose apple. The leaf nitrogen (N) concentration was
1.51-1.79% and 1.47- 1.77% for 2 kg/tree and 0.5 kg/tree, respectively. The leaf phosphorus (P) concentration was 0.11-0.17%
and 0.13-0.17% for 2 kg/tree and 0.5 kg/tree, respectively. The leaf potassium (K) concentration was 1.06-1.98% and 1.04-
1.52% for 2 kg/tree and 0.5 kg/tree, respectively. While, there was significant difference in soil N, P and K concentration in
some period of the study which 2 kg/tree gave the higher soil N, P and K concentration than those in 0.5 kg/tree (t < 0.05).
For fruit quality, there was no significant difference in fruit quality but using 2 kg/tree gave the lower TSS:TA in December
and February than those in 0.5 kg/tree (t < 0.05). From the results, it was concluded that the higher chemical fertilizer dose (2
kg/tree) applied to the rose apple trees did not significantly increase the leaf nutrient concentration as the optimum leaf nutrient
concentration had met by the low chemical fertilizer dose (0.5 kg/tree) applied to the rose apple tree. Therefore, the 0.5 kg/tree
chemical fertilizer dose should be optimum for the rose apple production.
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1. Introduction
Rose apple (Syzygium jambosL.) is one of the eco-

nomic fruit crops in Thailand that can be exported
to many countries and has generated good income
for farmers especially the cultivar Tabtimjan. How-
ever, chemical fertilizer has been extremely used for
rose apple production which it was unsuitable dose of
chemical fertilizer applied to the rose apple trees. This
situation occurred because farmers lacked the farm-
ers’ knowledge about the appropriate amount of chem-
ical fertilizers. Those may result in the residual effect
to the soil and make soil deterioration. [1] reported
that the over-use of chemical fertilizer decreased soil
microbial population and imbalance soil nutrient oc-
curred due to salt stress which according to [2] re-
ported that the long-term use of inorganic fertilizers
without organic supplements damages the physical,
chemical and biological properties of soil and causes
environmental pollution. Moreover, unsuitable chem-
ical fertilizer used would make the high cost in rose
apple production resulted in the decreasing income.
The change of farmer behavior in using chemical fer-
tilizer would be successful if the suitable chemical

∗Corresponding author; email: pongnart@webmail.npru.ac.th

fertilizer dose was established and distributed to the
farmer. Therefore, the objective of this study was to
investigate effect of chemical fertilizer on leaf nutrient
concentration and fruit quality of rose apple (Syzygium
jambos L.) cv. Tabtimjan.

2. Materials and Methods
Ten rose apple cultivar Tubtimjan orchards in Dam-

noen Saduak District, Ratchaburi Province, Thailand
were selected for this study during August 2017 to
February 2018. The sites were located in north lat-
itude N 13 3105.515800 and east longitude E 99
57017.592600. The tropical climate is characterized
by average annual temperature of 27 C and average
annual rainfall of 1000-1250 mm. Ten orchards were
separated into 2 groups (five orchards each group)
with the different chemical fertilizer dose used. Thus,
the treatment of this study was as followed:

Treatment 1 low dose of chemical fertilizer (0.5
kg/tree)

Treatment 2 high dose of chemical fertilizer (2.0
kg/tree)

Both treatments were the chemical fertilizer dose
used by the farmer. All treatment used 17-17-17
chemical fertilizer formula applied to the soil. In each
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Figure 1: Effect of chemical fertilizer on leaf N concentration (%)
in rose apple.

orchard, 5 uniform sizes and ages (approximately 5
year old trees) of rose apple trees were chosen for
leaf sampling. The 2nd, and 3rd leaf position from
the growing tip of the first flush after harvest from
around the canopy (four directions, North,East, West,
and South) were sampled at one month intervals [3].
Four exposed leaves of each leaf position from around
canopy in each tree were collected to make composite
samples nutrient analysis. The rose apple trees were
watered every 23 days. The leaf N, P and K concen-
trations were determined in rose apple leaves follow-
ing the method mentioned below. Soil and plant sam-
ples were taken to laboratory for soil physical property
analysis, soil pH analysis, soil nutrient analysis and
plant nutrient analysis by methods as describe below.

2.1 Plant nutrient concentration analysis

The sampled leaves were washed with distill wa-
ter and dried at 70 C for 72 hr. The dried leaves
were ground to pass a 0.40 mm diameter (40 mesh)
screen before taking for plant nutrient analysis. From
this dried material the N, P and K concentration
were determined. The subsample of leaves was di-
gested with sulfuric acid (H2SO4)-hydrogen peroxide
(H2O2). Levels of N were determined using the Mi-
croKjeldahl Method. P and K were extracted by nitric
acid (HNO3)-perchloric acid (HClO4) (5:1) then the
solution was left to cool down. Phosphorus in solution
was determined calorimetrically by the Molybdate-
vanadate yellow color method. Potassium was deter-
mined using an atomic absorption spectrophotometer.
All plant nutrient analysis was done at the Soil Plant
and Agricultural Material Testing and Research Unit,
Central Laboratory, Kasetsart University, Kamphaeng
Saen Campus.

2.2 Soil property analysis

Composite soil samples were collected at 0 - 15 cm
depth below the surface near fruit trees using auger at
the edge of canopy. The soil samples were collected
avoiding the applied fertilizer site. The samples were
collected and taken to the laboratory for soil chemi-
cal property testing included pH, soil ECe, N, P and

Figure 2: Effect of chemical fertilizer on leaf P concentration (%)
in rose apple.

Figure 3: Effect of chemical fertilizer on leaf K concentration (%)
in rose apple

K concentrations. The methods used for soil chem-
ical property analysis and soil nutrient analysis were
identified in Table 1.

2.3 Fruit quality measurement
5 fruits from each tree were collected for fruit qual-

ity measurement totally 125 fruits per treatment (25
fruits each orchard). Total soluble solid (TSS), Total
acidity (TA), fruit texture and fruit color were mea-
sured at fruit harvest in December 2017, January 2018
and February 2018.

2.4 Statistical analysis
Statistical analysis of the data was performed by t-

test at 0.05 significant levels.

3. Results and Discussion

Effect of chemical fertilizer on leaf N, P and K con-
centration was studied and found that using 2 kg/tree
chemical fertilizer gave no significant difference in
leaf N, P and K concentration compared to using 0.5
kg/tree chemical fertilizer (t > 0.05). The leaf nitrogen
(N) concentration was 1.51-1.79% and 1.47-1.77% for
2 kg/tree and 0.5 kg/tree, respectively. The leaf phos-
phorus (P) concentration was 0.11-0.17% and 0.13-
0.17% for 2 kg/tree and 0.5 kg/tree, respectively. The
leaf potassium (K) concentration was 1.06-1.98% and
1.04-1.52% for 2 kg/tree and 0.5 kg/tree, respectively
(Fig. 1 - Fig. 3).
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Table 1. Effect of chemical fertilizer on soil N concentration (mg.kg−1) in rose apple orchard.

Treatment Aug 2017 Sep 2017 Oct 2017 Nov 2017 Dec 2017 Jan 2018 Feb 2018
0.5 kg/tree 71.05 53.29 71.05 52.10 84.07 122.50 132.53
2.0 kg/tree 80.52 97.10 142.10 74.60 138.55 165.78 184.73
t-test ns * * ns ns ns ns

ns indicated non -significant difference at 0.05 significant level as analyzed data by t-test.

*indicated significant difference at 0.05 significant level as analyzed data by t-test.

Table 2. Effect of chemical fertilizer on soil P concentration (mg.kg−1) in rose apple orchard.

Treatment Aug 2017 Sep 2017 Oct 2017 Nov 2017 Dec 2017 Jan 2018 Feb 2018
0.5 kg/tree 856.58 776.39 1,128.76 1,378.23 1,380.84 672.26 2,501.01
2.0 kg/tree 1,668.22 1,364.75 3,770.12 1,246.78 1,285.28 2,508.51 1,504.13
t-test ns ns ns ns ns * ns

ns indicated non -significant difference at 0.05 significant level as analyzed data by t-test.

*indicated significant difference at 0.05 significant level as analyzed data by t-test.

Table 3. Effect of chemical fertilizer on soil K concentration (mg.kg−1) in rose apple orchard.

Treatment Aug 2017 Sep 2017 Oct 2017 Nov 2017 Dec 2017 Jan 2018 Feb 2018
0.5 kg/tree 603.20 517.72 736.97 665.91 668.14 395.65 883.35
2.0 kg/tree 825.02 781.38 700.47 670.76 704.85 1,074.53 901.32
t-test ns ns ns ns ns * ns

ns indicated non -significant difference at 0.05 significant level as analyzed data by t-test.

*indicated significant difference at 0.05 significant level as analyzed data by t-test.

Table 4. Effect of chemical fertilizer on Soil pH in rose apple orchard.

Treatment Aug 2017 Sep 2017 Oct 2017 Nov 2017 Dec 2017 Jan 2018 Feb 2018
0.5 kg/tree 6.76 7.08 6.77 6.31 6.32 7.00 6.48
2.0 kg/tree 4.79 4.93 5.41 6.05 5.47 4.74 5.50
t-test * * ns ns ns * ns

ns indicated non -significant difference at 0.05 significant level as analyzed data by t-test.

*indicated significant difference at 0.05 significant level as analyzed data by t-test.

Table 5. Effect of chemical fertilizer on Soil ECe in rose apple orchard.

Treatment Aug 2017 Sep 2017 Oct 2017 Nov 2017 Dec 2017 Jan 2018 Feb 2018
0.5 kg/tree 2.32 1.43 1.38 3.59 3.39 2.91 3.29
2.0 kg/tree 2.27 2.06 2.51 4.09 3.71 4.27 4.46
t-test ns ns ns ns ns * ns

ns indicated non -significant difference at 0.05 significant level as analyzed data by t-test.

*indicated significant difference at 0.05 significant level as analyzed data by t-test.

Effect of chemical fertilizer on soil N, P and K con-
centration was also studied and found that different
chemical fertilizer dose used had affected on soil N
concentration (Table 1). Using 2.0 kg/tree had the
higher soil N concentration than those in 0.5 kg/tree
in September and October 2017 (t < 0.05). While,
chemical fertilizer gave significant difference in soil P
concentration in January 2018. As 2.0 kg/tree had the
higher soil P concentration (2,508.51 mg.kg−1) than
those in 0.5 kg/tree (672.26 mg.kg−1)(Table 2). Also,
chemical fertilizer gave significant difference in soil
K concentration in January 2018. 2.0 kg/tree had the
higher soil K concentration (1,074.53 mg.kg−1) than
those in 0.5 kg/tree (395.65 mg.kg−1) (Table 3).

Moreover, effect of chemical fertilizer on soil pH
and Ec was studied. The results indicated that using
2.0 kg/tree chemical fertilizers had effect on soil pH

which gave the significantly lower soil pH than those
in 0.5 kg/tree in Aug 2017 Sep 2017 and Jan 2018
(Table 4). While, using 2.0 kg/tree chemical fertil-
izers tended to give the higher soil Ec than those in
0.5 kg/tree but there was no significant difference (t <
0.05) except in January 2018 (Table 5).

For fruit quality, there were no significant difference
in fruit color (a,b, L value), fruit texture, TSS and TA
of rose apple harvested in December 2017, January
2018 and February 2018 (Table 6-8) but there was sig-
nificant difference in TSS:TA. Using chemical fertil-
izer at 0.5 kg/tree gave the higher TSS:TA (16.57 and
13.84) than those in 2.0 kg/tree (8.29 and 11.20) in De-
cember 2017 and February 2018, respectively (Table 6
and 7).

The results from this study indicated that the dif-
ferent chemical fertilizer dose (2.0 kg/tree and 0.5
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Table 6. Effect of chemical fertilizer on fruit quality of rose apple harvested in December 2017.

Treatment a* b* L* Texture (kg.) TSS (◦Brix) TA (mole/L) TSS:TA
0.5 kg/tree 21.15 8.76 27.12 2.03 8.45 0.51 16.57
2.0 kg/tree 20.42 8.83 28.09 1.96 7.96 0.96 8.29
t-test ns ns ns ns ns ns *

ns indicated non -significant difference at the significant level of 0.05.

*indicated significant difference at the significant level of 0.05.

Table 7. Effect of chemical fertilizer on fruit quality of rose apple harvested in January 2018.

Treatment a* b* L* Texture (kg.) TSS (◦Brix) TA (mole/L) TSS:TA
0.5 kg/tree 22.45 9.27 27.62 2.51 8.57 0.55 15.58
2.0 kg/tree 23.14 8.93 25.95 2.24 8.06 0.53 15.20
t-test ns ns ns ns ns ns ns

ns indicated non -significant difference at 0.05 significant level as analyzed data by t-test.

Table 8. Effect of chemical fertilizer on fruit quality of rose apple harvested in February 2018.

Treatment a* b* L* Texture (kg.) TSS (◦Brix) TA (mole/L) TSS:TA
0.5 kg/tree 23.30 9.83 26.83 1.90 7.89 0.57 13.84
2.0 kg/tree 23.88 9.99 29.75 2.08 7.28 0.65 11.20
t-test ns ns ns ns ns ns *

ns indicated non -significant difference at 0.05 significant level as analyzed data by t-test.

*indicated significant difference at 0.05 significant level as analyzed data by t-test.

kg/tree) gave no significant difference in leaf N, P and
K concentrations. Using 2.0 kg/tree gave 1.511.79%,
0.11-0.17% and 1.061.98% for N, P and K respec-
tively and using 0.5 kg/tree gave 1.47-1.77%, 0.13-
0.17% and 1.04 1.52% for N, P and K respectively.
However, leaf nutrient concentrations found in this
study were in suitable range for rose apple except K
which was very high level. [3] reported that standard
leaf nutrient concentrations in rose apple were 1.45
1.85%, 0.08 - 0.18% and 0.41- 0.79% for N, P and
K, respectively. From those results, it indicated that
using the high dose of chemical fertilizer (2.0 kg/tree)
did not result in higher nutrient absorption of rose ap-
ple than those in low dose (0.5 kg/tree). This is due
to the concentration of nutrient absorbed from the soil
occurred as much as it’s necessary for plant growth.
Therefore, the over use of chemical fertilizer would
make the residual effect to the soil and make soil dete-
rioration [7]. For fruit quality, using the high dose of
chemical fertilizer did not effect to fruit quality com-
pared to the low dose. Thus, the dose of 0.5 kg/tree
should be suitable for plant growth and development
in rose apple cv. Tabtimjan in this study.

For soil nutrient concentration, using 2.0 kg/tree
trend to give the high soil nutrient concentration
as there was significant difference in some months.
These may be that using 2.0 kg/tree resulted in the
residual effect of chemical fertilizer and soil deteriora-
tion could be occurred. The consideration of leaf nu-
trient concentration showed that there was no signifi-
cant difference in leaf nutrient concentration between
the different chemical fertilizer doses. These indicated
that nutrient absorption for plant growth and develop-
ment in both using dose was similar. The residual ef-

fect of chemical fertilizer could be occurred in the 2.0
kg/tree using dose. Moreover, the using 2.0 kg/tree
dose gave the lower soil pH than those in 0.5 kg/tree
with significantly different in August 2017 September
2017 and January 2018. These could be the effect of
unsuitable used chemical fertilizer. While, using 2.0
kg/tree tend to give the higher soil ECe (2.01 5.51
dS/m) than those in 0.5 kg/tree (1.38-3.59 dS/m). [5]
reported that the suitable soil ECe was < 2 dS/m which
this level will not have any effect to plant growth.
Therefore, using 2.0 kg /tree has an increased chance
of increasing soil ECe which adversely affects plant
growth and development of more than 0.5 kg / plant.

The results from this study according to [8] who re-
ported that using chemical fertilizer decreased soil pH
compared to using organic fertilizer in yellow poplar
(Liriodendron tulipifera Lin.). [2] reported that using
high dose of NPK fertilizer can decrease soil pH in
soybean growing area and the chemical fertilizers at
higher doses have deleterious effects on plant growth
and development. In apple, it has been reported that
using more chemical fertilizer increased soil acidity
[9]. While, [10] revealed that the application of only
organic manures maintained the good health of soil,
they were slow to release adequate nutrients timely
and only inorganic fertilizers application could affect
the soil health, which in turn may affect flowering and
fruiting. [11] determined that high doses of complex
NPK fertilizers broadcast annually across the rows
in pear, blackberry and strawberry plantings, induced
disturbances in mineral nutrition, primarily due to the
accumulation of higher amounts of K and increases
in the soil acidity. While, the low dose of chemical
fertilizer did not have any effect on fruit quality but in-
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duced the high TSS:TA compared to those in the high
dose of chemical fertilizer. These revealed that the 0.5
kg/tree was suitable dose for rose apple production in
this study.

From all of the results, using high dose of chemical
fertilizer (2.0 kg/tree) trended to give the residual ef-
fect to the soil and could make the soil deterioration in
the long term. Soil pH from the orchard used the high
dose of chemical fertilizer was lower than the suit-
able level and high soil acidity in many period of time.
Moreover, using 0.5 kg/tree could give the suitable nu-
trient concentration for plant growth and fruit quality
very similar to those from using 2.0 kg/tree. Thus, us-
ing low dose of chemical fertilizer (0.5 kg/tree) would
be able to decrease the cost, to maintain soil fertility
and to meet the nutrient need of rose apple.

4. Conclusions
From all results it can be concluded that using 0.5

kg/tree of chemical fertilizer should be the appropriate
dose of chemical fertilizer used for rose apple produc-
tion because it gave no significant difference in leaf
and soil nutrient concentration compared to using 2.0
kg/tree. Whereas, using 2.0 kg/tree of chemical fertil-
izer showed the higher soil pH and lower soil ECe than
those in using 0.5 kg/tree of chemical fertilizer. More-
over, using 0.5 kg/tree of chemical fertilizer also gave
the higher TSS:TA than those in using 2.0 kg/tree. Fi-
nally, the optimum leaf nutrient concentration could
be met by using 0.5 kg/tree.
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Abstract
The objectives of this research were 1) to analyze professional standards, practicum, and competencies for educational

administration, 2) to investigate problems, guidelines for solution, and factors supporting to practicum, 3) to draft, verify,
and evaluate a practicum model and model user’s guide, and 4) to implement and study the practicum model and model user’s
guide. Key informants were selected by purposive sampling. Instruments used were a structured interview form, an open-ended
question, and a 5 rating-scale questionnaire. Data were analyzed by percentage, mean, standard deviation, content analysis,
and summarizing. Results were as follows: 1. The professional standards, practicum, and competencies had suitability and
feasibility into practice; 2. The most important problem was the practicum preparation, a guideline for solution was to prepare
a practicum calendar, and a factor supporting to practicum was there should be a Memorandum of Understanding (MoU); 3. A
draft model of practicum consisted of 5 elements, the verification results in accuracy was at 98.07 percent, and suitability was
at 98.06 percent; and the evaluation results in possibility was at a high level and utility was at the highest level; 4. The students’
satisfaction were at highest level. The faculty supervisors recommended that the students should have more time for practicum.
The complete model of practicum for professional educational administration in digital era was ‘ROOGC (western) +M’ model.
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1. Introduction
According to the National Education Act B.E. 2542

(1999) and Amendments (Second National Education
Act B.E. 2545 (2002) [1], stipulated in section 53 that
there should be an Organization for Teachers, Educa-
tional Institution Administrators, and Educational Ad-
ministrators. The organization should have the powers
and duties for setting professional standards; issuing
and withdrawal of licenses; overseeing maintenance of
professional standards and ethics; and developing of
the profession of teachers, educational institution ad-
ministrators, and educational administrators. Teach-
ers, administrators of educational institutions, educa-
tional administrators and other educational personnel
of both the state and private sectors shall have pro-
fessional licenses as provided by the law. Moreover,
Teachers and Educational Personnel Council Act B.E.
2546 (2003) [2], which was a law regarding educa-
tional professions stipulating in section 43 that the ed-
ucational profession was a controlled profession, con-
sisting of profession of teachers, school administra-
tors, and educational administrators that should be a

∗Corresponding author; email: supising.jiraporn@gmail.com

licensed profession under this act, and other licensed
professions should be stipulated in ministerial regula-
tions.

In terms of practicum (also called work placement)
is a course involving activities emphasizing the prac-
tical application of the field of school administration
and educational administration during studying ac-
cording to the curriculum authorized by Professional
Standard Bureau [3]. The certified criteria had stipu-
lated a compulsory course description in the curricu-
lum, consisting of standards, knowledge, and compe-
tencies in each standard not less than the determina-
tion of Teachers Council of Thailand, have activity
management lesson plans enhancing school adminis-
trative leadership and educational administrative lead-
ership periodically throughout courses.

While education in the age of globalization became
into a borderless education with the influence of dig-
ital technology development, educational administra-
tors should had the ability to use information and com-
munication technology as a tool for educational de-
velopment in order to increase the efficiency of edu-
cational administration, create professional advance-
ment of teachers, school administrators and the school
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quality consistent with Suphat [4]. mentioned in the
20-Year Long Range Plan on Higher Education of
Thailand (2018 - 2037) that proposed the higher edu-
cation reform to determine the role of higher education
institutions as a service provider and the Higher Edu-
cation Commission as a regulator and facilitator to be
clearly that could be viewed as all dimensions of de-
velopment consisting of the quality products that were
produced by higher education, built a network of part-
nerships with all sectors including digital technology
was used in learning and teaching as well as admin-
istrative management in higher education institutions
seriously. Additionally, Teera [5], gave suggestions
for the development of administrators to have an in-
ternational vision, proactive administration, responsi-
bility, the changes, and educational reforms, including
professionalism in educational administration the age
of educational reforms that required to develop stan-
dards and control the profession and promoted contin-
uous professional development.

The profession of school administrators and the
educational administrators are one of the high pro-
fessions. The educational administration practicum
was a supervised administrative experiences in several
role specialization areas. The general purpose of the
practicum was to give students an opportunity to ex-
perience diverse working situations. Therefore. it was
duties, responsibilities of the higher education institu-
tions as production sectors to develop administrators
and relevant agencies had the cooperation in produc-
tion and development graduates in educational admin-
istration to have quality in accordance with Regula-
tion of the Teachers Council of Thailand on Profes-
sional Code of Conduct [2] that certified a practicum
in school administration and educational administra-
tion to have competencies in digital era.

However, the educational administration had the
dynamics of change rapidly in digital era affected to
the experiences of students in school administration
and educational administration. The exist practicum
model was not still fit in digital era, the researcher gave
the priority of the practicum for educational admin-
istration in digital era for students studying major in
educational administration, Graduate School, Western
university who were all over Thailand and must have
direction for practicum model which was in the differ-
ent school context and practicum sectors. In addition,
the researcher must develop a practicum model for
professional educational administration in digital era
belonging to Western university to be more efficiency
and the other higher education institutions could ap-
plied for practicum.

2. Research Questions
2.1 What are the suitability and possibility into

practice of the professional standards, practicum stan-
dards, and practicum competencies for educational ad-
ministration?

2.2 What are problems, guidelines for solution, and
factors supporting to practicum for professional edu-
cational administration?

2.3 What are the results of drafting, verifying, and
evaluating a practicum model and model user’s guide
for professional educational administration in digital
era?

2.4 What are the implementation results of the
practicum model and model user’s guide for profes-
sional educational administration in digital era?

3. Research Objectives

3.1 To analyze the professional standards,
practicum standards, and practicum competencies for
educational administration.

3.2 To investigate problems, guidelines for solution,
and factors supporting to practicum for professional
educational administration.

3.3 To draft, verify, and evaluate a practicum model
and model user’s guide for professional educational
administration in digital era in digital era.

3.4 To implement and study the practicum model
and model user’s guide for professional educational
administration in digital era.

4. Materials and Methods

The research process was divided into three phases
as follows:

Phase 1: Analyzing the professional standards,
practicum standards, and practicum competencies for
educational administration was divided into 2 steps:

Step 1.1: The documents and the related re-
searches were studied, analyzed, and synthesized in
terms of the professional standards, practicum stan-
dards, and practicum competencies for educational ad-
ministration, data were analyzed by content analysis.

Step 1.2: The record of a structured interview was
summarized in terms of the suitability and possibility
by twelve key informants consisting six directors or
representatives of directors under Chiang Mai Primary
Educational Service Area and six school directors as
students’ employers, data were analyzed by content
analysis.

Phase 2: Investigating problems, guidelines for so-
lution, and factors supporting to practicum for profes-
sional educational administration was divided into 3
steps:

Step 2.1: The documents and the related re-
searches were studied, analyzed, and synthesized in
terms of problems, guidelines for solution, and factors
supporting to practicum for professional educational
administration.

Step 2.2: The record of a structured interview was
summarized in terms of 1) Plan (P), 2) Do (D), 3)
Check (C), and 4) Act (A) by nine students studying
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major in educational administration, Western univer-
sity in academic year 2019.

Step 2.3: The obtained data were synthesized and
selected issues to draft a model.

Phase 3: Drafting, verifying, and evaluating a
practicum model and model user’s guide for profes-
sional educational administration in digital era were
divided into 3 steps:

Step 3.1: The researcher used the analysis results
from phase 1 and phase 2 to draft a model by apply-
ing the concepts of Teera [5], consisting of 5 model
elements as follows: 1) rationale, 2) objectives, 3) op-
erations and activities, 4) guidelines for evaluation, 5)
conditions for achievement. A manual of model im-
plementation was drafted consisted of 5 elements, as
follows: 1) introduction, 2) objectives and activities,
3) guidelines: the beginning, during, and termination,
4) how to write a report, and 5) evaluation.

Step 3.2: A draft of practicum model and model
user’s guide for professional educational administra-
tion in digital era were verified the accuracy and ap-
propriate by nine experts to participate in connoisseur-
ship, data were analyzed by frequency and summariz-
ing the important issues.

Step 3.3: A draft of practicum model and model
user’s guide for professional educational administra-
tion in digital era were evaluated the possibility and
utility by nine school administrators as students’ em-
ployers, data were analyzed by mean and standard de-
viation.

The draft of practicum model and model user’s
guide for professional educational administration in
digital era were developed according to experts from
connoisseurship by the researchers.

Phase 4: Implementing and studying the practicum
model and model user’s guide for professional educa-
tional administration in digital era were divided into 3
steps:

Step 4.1: The developed practicum model and the
developed model user’s guide were implemented at
North-Chiang Mai University, informants were fifteen
students, selected by purposive sampling who were
studying master’s degree major in educational admin-
istration major and practicum in academic year 2020
to be inquired concerning the satisfaction of practicum
model and model user’s guide for professional educa-
tional administration in digital era with a five-rating
scale questionnaire, data were analyzed by mean and
standard deviation.

Step 4.2: Six faculty supervisors participated in
focus group discussion for recommendations concern-
ing the practicum model and model user’s guide for
professional educational administration in digital era,
data were analyzed by summarizing in issues.

Step 4.3: The practicum model for professional
educational administration in digital era researchers
were developed again according to recommendations
and summarizing to be a complete model.

5. Results and Discussion

Phase 1: Analyzing results of interviewing in terms
of the suitability and feasibility of into practice profes-
sional standards, practicum standards for school ad-
ministration and educational administration, and com-
petencies for school administration and educational
administration, it was found as follows:

1.1 Concerning professional standards were suit-
ability and feasibility into practice, the recommen-
dations were that the Teachers Council of Thailand
should certify to the universities that the curriculum
had been certified by the Ministry of Higher Educa-
tion, Science, Research and Innovation. There should
be the coordination to set criteria and to stipulate the
number of students together in order to be able to be
used the educational qualification in applying for a
professional license of a school administrator and an
education administrator.

1.2 Concerning practicum standards were suitabil-
ity and feasibility into practice, the recommenda-
tions were that there should be clear regulations
for practicum sectors to cooperate in preparation of
mentors with administrative knowledge including co-
ordination of the school administrators of students
to request for consideration to allows students for
practicum as a duty without being regarded as a busi-
ness leave.

1.3 Concerning competencies for school adminis-
tration and educational administration were suitabil-
ity and feasibility into practice, the recommendations
were that there should be the competency stipulations
as announced by the Teachers Council of Thailand
Board according to the Teachers Council of Thai-
land regulations on professional standards B.E. 2556
(2013).

On the other hand, National Center on Education
and the Economy [7] mentioned teacher and princi-
pal quality in South Korea concerning Ministry guide-
lines specify that these programs should be 180 hours
over 30 or more days and that the content was 70-80
percent related to school administration/management,
with the remaining courses focused on broader educa-
tion topics. There was also training for vice-principal
qualifications.

Phase 2: Concerning problems, guidelines for so-
lution, and factors supporting to practicum for profes-
sional educational administration in terms of 1) Plan
(P), 2) Do (D), 3) Check (C), and 4) Act (A), the ob-
tained data were selected in issues to draft a model.
The details were shown in Table 1.

The problems, guidelines for solution, and factors
supporting to practicum in Thailand might be quite
different from the study of Beatriz et al. [4] because
other countries might provide several types of training,
but through different government levels, depending on
governance contexts, so it is not a coherent model of
provision. In Norway and Denmark, for example, pre-
service and induction training might be carried out by
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Table 1. Synthesized results of problems, guidelines for solution, factors supporting to practicum, and selected issues to draft a model.

Aspects Problems Guidelines for solution Factors supporting to
practicum Selected issues to draft a model

1. Plan (P) refers to the
readiness preparation, build-
ing knowledge and under-
standing, explanation of ob-
jectives, consulting, work
planning, the cooperation in
guidelines of working and
plan checking.

- Students were not
notified in advance, so
they did not prepare to
take leave, exchanged
for teaching periods in
order to practicum for
professional educational
administration.

- Send documents to stu-
dents several days in ad-
vance in order to prepare
to ask for permission.
-prepare a practicum cal-
endar
-notify practicum sectors
in advance.

- Organize a meeting to
explain the details of the
practicum for professional
educational administration,
such as the objectives of the
practicum and the schedule in
accordance with the regula-
tions of the Teachers Council
of Thailand.

- Practicum planning and notify-
ing students in advance.
- Building a positive attitude in
practicum for students.
- Providing a meeting to ex-
plain the practicum details for
students.
- Cooperation with practicum
sectors in advance.

- Students lacked of
knowledge, under-
standing, and readiness
in practicum for pro-
fessional educational
administration.

- There should be the ac-
tivities building awareness
regarding practicum and
attitudes towards the pro-
fessional educational ad-
ministration.

- Coordinate with practicum
sectors for the preparation the
practicum for professional ed-
ucational administration in ad-
vance.

2. Do (D) refers to the coor-
dination and creating friend-
ship with practicum sectors,
perform duties as assigned,
team working, volunteering,
working to achieving objec-
tives / goals.

- Notified letter of
practicum was de-
layed, some areas, some
schools had a lot of
mission, there was not
enough personnel, which
made it not convenient
for practicum.

- Coordinate with the Edu-
cational Service Area Of-
fice which was practicum
sectors in advance.

- Create a friendly rela-
tionship between Western
university and the Educational
Service Area Office which
was a practicum sector for
professional educational ad-
ministration.
- Have a Memorandum of
Understanding (MoU) among
Western University and
practicum sectors.

- Graduates in the major of
educational administration must
have qualifications in accor-
dance with professional stan-
dards in practicum for profes-
sional educational administra-
tion and practicum competen-
cies as the regulations by the
Teachers Council of Thailand.
- Have a cooperation among uni-
versities (Graduate production

- Students had problems
with administrators of
their own schools.

- Building a good rela-
tionship of supervision be-
tween faculty supervisors
and school administrators
of students.

- Supervising of students’
practicum and giving students’
suggestions on daily.

sections), school Administra-
tors (Graduate employers), ed-
ucational administrators, educa-
tional sectors (Educational Ser-
vice Area) and other sectors that

- Students did not re-
alize the importance of
practicum only doing
practicum for graduation.

- Helping, advising,
creating encouragement
and promoting the pro-
fessional progress of
students.

- Building confidence and self-
improvement, realize values
and meaning of practicum
for professional educational
administration including love
and faith in the profession.

cooperated with students devel-
opment.
- Participation from the be-
ginning, such as constructing
practicum model and model
user’s guide for professional ed-
ucational administration.

- Students did not study
new knowledge or in-
novation development
of practicum for pro-
fessional educational
administration.

- Building competencies,
skills, and potential of
professional administra-
tors.

- Supporting the practicum
skills, management system,
and the process of the profes-
sional educational administra-
tion.

- A memorandum of understand-
ing (MoU) should be established
among relevant sectors to use
digital technology for supervi-
sion, following-up, and evalua-
tion the practicum.

3. Check (C) refers to the
summary of working, super-
vision, following-up, and

Students were not able to
practicum full time.

The faculty supervisors al-
ways asked for problems
of practicum sectors.

Accept student problems and
solve problems immediately.

- Studying problems, guidelines
for solution, and factors support-
ing to practicum model for

evaluation by faculty supervi-
sors, mentors or assigned per-
sons.

-Students did not have
permission from the par-
ent school to practicum.

-Adjust the schedule to
match with the practicum
center.

Follow-up on practicum for
educational administration.

professional educational admin-
istration.
- Providing activities for prepa-

- Students did not obtain
all-round knowledge of
educational adminis-
tration from practicum
sectors and practicum
schools.

Building an understanding
among practicum sectors,
practicum school, parent
schools of students, and
faculty supervisors.

- Providing a meeting for
preparation before practicum.
- Providing meetings, semi-
nars, and lessons learned.

ration to build knowledge and
understanding for students re-
garding practicum.
- Providing a meeting among rel-
evant sectors.

4. Act (A) refers to the oper-
ational improvement, correc-
tion, and work improvement,
the achievement analysis, the
use of digital technology to

- There was no daily
progress report form
of practicum for pro-
fessional educational
administration.

- Prepare a daily progress
report form of practicum
for professional educa-
tional administration.

- Report the progress of
practicum for professional
educational administration to
Western University.

- The readiness of establish-
ments and had potential to pro-
vide good professional experi-
ences for students.
- The graduate employers who

help in supervision, monitor-
ing, evaluation and extension.

- Students who lived
in the remote area, the
faculty supervisors could
not visit for supervision.

- The use of digital tech-
nology for supervision,
follow-up and evaluation
of practicum for profes-
sional educational admin-
istration to Western Uni-
versity was a must.

- Prepare an agreement be-
tween the Teachers Council of
Thailand and faculty supervi-
sors to use digital technology
for supervision, follow-up and
evaluation of practicum for
professional educational ad-
ministration.

were the coordinators for grad-
uate production were supported
and developed graduates to have
professional qualifications.
- The students who had
practicum to have a profes-
sional characteristics in digital
era.

the municipality, but it was not documented at the na-
tional level. In Finland as well, the three types might
be available for principals at the municipal level.

Phase 3: Draft, verify, and evaluate a practicum
model and model user’s guide for professional edu-
cational administration in digital era was divided into
3 steps as follows:

Step 3.1: The researcher used the results from
phase 1 and phase 2 to draft or develop The researcher
used the results from phase 1 and phase 2 to draft or
develop the model by applying the concepts of Teera
[5], consisting of 5 model elements and the model
user’s manual which consisted of 5 elements.

Step 3.2: A draft of practicum model and model
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user’s guide for professional educational administra-
tion in digital era were verified by nine experts to par-
ticipate in connoisseurship consisted of 5 elements,
data were analyzed by frequency and summarizing the
important issues.

The verification results of the draft of practicum
model in terms of accuracy was at 98.07 percent, and
suitability was at 98.06 percent; and the verification
results of the draft of model user’s guide in terms of
accuracy was at 94.72 percent, and suitability was at
97.89 percent.

Step 3.3: The practicum model and model user’s
guide for professional educational administration in
digital era were evaluated the possibility and the utility
by nine school administrators as students’ employers,
data were analyzed by mean and standard deviation.

The evaluation results of the draft of practicum
model in terms of possibility was at a high level (Mean
= 4.35, S.D. = 0.60) and utility was at the highest level
(Mean = 4.77, S.D. = 0.43) and the evaluation results
of the draft of model user’s guide in terms of possibil-
ity was at the highest level (Mean = 4.50, S.D. = 0.54)
and utility was at the highest level (Mean = 4.83, S.D.
= 0.38).

However, the practicum model and model user’s
guide were developed for giving students an opportu-
nity to experience diverse working situations and de-
velop graduates in educational administration to have
quality in accordance with the Teachers Council of
Thailand regulations on Professional Code of Con-
duct B.E. 2556 (2013) [6] that certified a practicum in
school administration and educational administration
to have competencies in digital era.

Phase 4: Implement and study the implementation
results of the practicum model and model user’s guide
for professional educational administration in digital
era was divided into 3 steps:

Step 4.1: The practicum model and model user’s
guide were implemented at North-Chiang Mai Univer-
sity, informants were fifteen students studying mas-
ter’s degree major in educational administration and
practicum in academic year 2020 to be questioned
concerning the satisfaction of practicum model and
model user’s guide for professional educational ad-
ministration in digital era with a five-rating scale ques-
tionnaire, data were analyzed by mean and standard
deviation. It was found that the inquire results con-
cerning the satisfaction of practicum model and model
user’s guide for professional educational administra-
tion in digital era were overall at the highest level
(Mean = 4.78, S.D. = 0.82).

Step 4.2: Six faculty supervisors participated in
focus group discussion for recommendations concern-
ing the practicum model and model user’s guide for
professional educational administration in digital era,
data were analyzed by summarizing issues.

The problems of implementing the practicum model
and model user’s guide were found that the students

had less time for practicum, there should be more time
for practicum and students could learn more concern-
ing knowledge contents and professional competen-
cies in the practicum for professional educational ad-
ministration in digital era.

Step 4.3: Correcting according to recommenda-
tion and summarizing to be a complete model was
‘ROOGC (western) +M’ consisted of

1. Rationale consisted of
1.1 Graduates in the major of educational

administration must have qualifications in accordance
with professional standards in practicum for profes-
sional educational administration and practicum com-
petencies as the regulations by the Teachers Council
of Thailand.

1.2 It is a collaboration among universities
(Graduate production sections), school Administrators
(Graduate employers), educational administrators, ed-
ucational sectors (Educational Service Area) and other
sectors that cooperated with students’ development.

2. Objectives consisted of
2.1 Practicum planning and notifying stu-

dents in advance.
2.2 Building a good attitude in practicum for

students.
2.3 Providing a meeting to explain the

practicum details for students.
2.4 Cooperation with practicum sectors in

advance.
3. Operations and activities consisted of

3.1 Studying problems, guidelines for solu-
tion, and factors supporting to practicum model.

3.2 Providing activities for knowledge
preparation for students regarding practicum.

3.3 Providing a meeting among relevant sec-
tors.

3.4 Determining criteria and guidelines for
student development to have the characteristics of be-
ing a professional administrator in digital era.

3.5 There was a supervision to follow up the
development of students to have the characteristics of
being a digital professional management consistently
and throughout the practicum.

3.6 Evaluation for improvement for next im-
plementation.

4. Guidelines for successful evaluation con-
sisted of

4.1 Participation from the beginning, such
as constructing practicum model and model user’s
guide for professional educational administration in
digital era.

4.2 Providing activities for building knowl-
edge and understanding of professional educational
administrators regarding the content knowledge, and
competency for students.

4.3 There was a practicum model of cooper-
ation among relevant sectors.
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4.4 A Memorandum of Understanding
(MoU) should be established among The Teachers
Council of Thailand, universities, and faculty su-
pervisors to use digital technology for supervision,
following-up, and evaluation the practicum for profes-
sional educational administration.

4.5 Students had knowledge and under-
standing of professionals in educational administrators
regarding the content knowledge and competencies.

4.6 Student satisfaction concerning the im-
plementation of the practicum model and model user’s
guide.

5. Conditions for achievement consisted of
5.1 W = Work place referred to the readiness

of establishments and had potential to provide good
professional experiences for students according to the
curriculum philosophy.

5.2 E = Employers referred to graduate em-
ployers who were the coordinators for graduate pro-
duction and developed graduates to have professional
qualifications.

5.3 S = Students referred to the students
who had practicum to have a professional character-
istics in digital era.

5.4 T = Teamwork referred to the coopera-
tion among relevant sectors.

5.5 E = Evaluation referred to all-rounded of
the student development with full of potential suitable
with the roles in digital era.

5.6 R = Reflection referred to the reflection
of positive attitude to practicum for professional edu-
cational administration.

5.7 N = Network referred to the network
among relevant sectors.

6. Model user’s guide consisted of
6.1 Introduction consisted of reviewing the

objectives and ethics of practicum for professional ed-
ucational administration in digital era; explaining the
usage and benefit of model.

6.2 Objectives and activities consisted of the
compulsory of practicum according to the Teachers
Council of Thailand as well as how to use practicum
model.

6.3 Practicum guidelines: the beginning,
during, and termination consisted of how to choose a
workplace, ask permission from the relevant sectors,
and how build the cooperation among relevant sectors,
suggest how to build relationships, and the practicum
details.

6.4 How to write a practicum report con-
sisted of how to record daily and what we gain from
this practicum.

6.5 Practicum evaluation consisted of the
criteria of university evaluation form and relevant sec-
tors.

Likewise, Phubet and Choocheep [9] who studied
a model of work-integrated learning to prepare edu-
cational administrators for Thailand, the model con-

sisted of 8 components: principles, objectives, sys-
tem, operational methods (requirement analysis, inte-
gration, and assessment), conditions for achievements,
definitions and description, evaluation and measure-
ment, and manual of model implementation.

It may be because the shortage of administrative po-
sition during digital era in Thailand, therefore the pro-
cess to product administrators is necessary to recruit
educational personnel for the accession seriously in
order to select the qualified administrators. As a result,
there are a variety of models for practicum to develop
the administrators to keep up with the digital era.

6. Conclusion

It could be said that this practicum model for profes-
sional educational administration was more suitable
in digital era. In many countries, a high qualifica-
tion of academic was not enough to qualify for pro-
fessional educational administration in digital era, the
practicum was provided an opportunity for graduates
to earn real hands-on experience with the best prac-
tice schools. Moreover, the use of social media for
communication in the relevant groups was very advan-
tageous during supervision. It could be save time in
terms of face-to-face interaction. However, the social
media in digital era was potential for faculty supervi-
sors to do their duty.

7. Recommendations

From this research, the recommendations are made
as follows:

7.1 This practicum model for professional educa-
tional administration in digital era is a model for ap-
plying in digital era especially for supervision in re-
mote area.

7.2 The university partnership network can apply
for supervision for the next semester.

7.3 The Teachers Council of Thailand should real-
ize on the duration of practicum for professional edu-
cational administration to be suitable in digital era and
create the instruments for practicum evaluation.

8. Recommendation for Further Research

8.1 There should be the studying of the practicum
model for professional educational administration in
digital era in order to share the achievement, the
failures and the problem solutions to develop the
practicum model.

8.2 There should be a Memorandum of Understand-
ing (MoU) should be established among The Teach-
ers Council of Thailand, universities, and faculty su-
pervisors to use digital technology for supervision,
following-up, and evaluation this practicum for pro-
fessional educational administration to keep on with
changes.
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1. Introduction

English as an international language has been
widely promoted in every level of education for
decades including in Thailand. However, the Depart-
ment of Education reported that in 2018, there were
13.24% (23,015 of 173,837 students) of the primary
school students in Bangkok who could not read or
write in English. As well as Bangkok’s primary stu-
dents, the students nationwide have encountered the
same problem. It is undeniable that one of many fac-
tors claimed by the public as a cause of this problem
is a traditional teaching method which focuses on pas-
sive learning or teacher-centered that views teacher as
a controller whereas students are listeners which is in-
effective [1]. For 21- century students who need com-
munication, collaboration, critical thinking, and cre-
ativity skills, using the only traditional method in a
classroom does not “allow students to express them-
selves, ask questions, and direct their learning”, then
make them bored and may miss important issues [2].
As a result, many worldwide types of research on
teaching English as a foreign language have been de-
veloping to ameliorate the problem such as Khatib
(2011) [3], Khalid and Azeem (2012) [4], Gang (2014)
[5], Esbrí (2014) [6], etc.

∗Corresponding author; email: phitsineesai@gmail.com

Linguistics as the scientific study of language also
takes part in this responsibility in the way that Syarif
(2016) [7] said “Linguistics as the scientific study of
language has a very crucial role in running language
instruction. Changes in language teaching-learning
methods reflect the development of linguistic theo-
ries.” For linguists, they view language in terms of a
system of symbols for communication and to transfer
information, vocabulary plays a significant role cor-
responding to Wilkins (1972: 111-112) who stated
“Without grammar, very little can convey. Without vo-
cabulary, nothing can be conveyed” [8]. In language
teaching and learning, the more vocabulary the stu-
dents know, the more proficiency they could attain.
Besides, the indispensableness of vocabulary in lan-
guage teaching and learning is also emphasized by
Kanoksilapatham and Khamkhian (2012) that to suc-
ceed in studying English, vocabulary skill develop-
ment is necessary [9]. Common European Languages
Framework of Reference in Languages (CEFR) which
is an international standard for describing language
ability also uses vocabulary size for communication
to measure levels of English proficiency from break-
through to mastery. Therefore, learning vocabulary is
a necessary key to achieve language proficiency.

A semantic field is a linguistic approach proposed
for explaining interrelations between words or vo-
cabulary in a particular category such as synonym-
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antonym, and superordinate-subordinate. It has been
applied to English vocabulary teaching and learning
several times by many researchers in different levels
of subjects. For example, Guo (2010) conducted re-
search with Chinese college students [10]. Phuriu-
domseth (2010) studied in Thai secondary school stu-
dents [11]. All of them found that applying the seman-
tic field to vocabulary teaching and learning is more
effective than the traditional way. Later, Gao and Xu
(2013) [12], Wangru (2016) [13], and Boran, (2018)
[14] proposed the application of the semantic field to
EFL vocabulary teaching.

Betty Dumen Border Patrol Police School is one of
the border patrol police schools. It is located in Phayao
Province, northern Thailand. It is a boarding school
with 110 students and 12 teachers in 2018. With ap-
proximately 1 teacher per 9 students, it seems suffi-
cient for an effective classroom, yet most teachers are
border patrol polices – they are not professional teach-
ers. The problem towards Thai and English learning
and efficiency are arisen and cause the students’ illit-
eracy in Thai and English because most of the stu-
dents (about 80%) are ethnic groups who study Thai
and English as their 2nd and 3rd languages. Many
problems are obstructing the students’ English learn-
ing development such as insufficiency of instructional
media and teachers, the difficulty for both teachers and
students to reach resources of knowledge because of
its remote location. Then, the students’ English pro-
ficiency is affected as the O-NET (Ordinary National
Educational Test) score in English of Prathomsuksa 6
students in 2015 was 24.79% while the national scores
were 40.31%. Under these conditions, one way to
resolve the illiteracy of the students is starting with
finding an appropriate vocabulary instruction method
which is simple but effective in terms of vocabulary
learning processes. Since the semantic field is a model
presenting how the human brain organizes informa-
tion naturally, and several related research studies have
proved that it is effective for EFL vocabulary learn-
ing. However, Phuriudomseth (2010) suggested that it
would be effective for intermediate or high proficient
students and most research conducted the experiments
with the secondary and college students. This research
is therefore influenced by these semantic field studies
and vocabulary teaching and learning [15, 16] to de-
velop English vocabulary instruction process through
the use of semantic field and analyze numbers of En-
glish vocabulary proficiency in Prathomsuksa 4 stu-
dents at Betty Dumen Border Patrol Police School af-
ter using the semantic field.

2. Objectives of the Study
The objectives of this study included the following:
1. To present semantic field teaching instruction that

could develop the students’ proficiency.
2. To analyze numbers of English vocabulary profi-

ciency in Prathomsuksa 4 students after using the in-

struction.
3. To analyze the students’ satisfaction towards the

teaching instruction.

3. Literature Review

Two fields are integrated into this research: vocab-
ulary learning and semantic field approach.

3.1 Vocabulary teaching and learning

Several scholars suggested ways to enhance the stu-
dents to master English skills as a foreign language
by starting with learning vocabulary words such as
Brown and Payne (1994), Nation (2001), and others.

Brown and Payne (1994) propose 5 steps in learn-
ing vocabulary in a foreign language: (1) encountering
new words, (2) getting a clear image, either visual or
auditory or both of the forms of the new words (3)
learning the meaning of the words (4) making a strong
memory connection between the forms and the mean-
ings of the words, and (5) use the words.

While Brown and Payne (1994) presented effective
teaching and learning vocabulary procedures, Nation
(2001), Frost (2019) [17], and Kanoksilapatham and
Khamkhian (2012) provide 3 essential things of word
knowledge needed to be learned: (1) form including
the words’ pronunciation and their spelling, (2) mean-
ing including the words’ concepts and semantic re-
lations or mind mapping, (3) use of words including
grammatical functions, collocations, and contexts of
word used.

These suggestions on vocabulary teaching and
learning could be grouped into 5 aspects that the in-
structors should be aware of. They include word form,
pronunciation, meaning and the connections or rela-
tions to other words, and its use in a real-world situa-
tion.

3.2 Semantic field and vocabulary teaching-learning

“The vocabulary of a language is not simply a list-
ing of independent items, but is organized into areas
(of fields) within which words inter-relate and define
each other in various ways.” [18].

From this statement, the semantic field could be
viewed in broad and narrow definitions. With the
broad definition, Crystal (2011) defined “An area of
human experience or perception, like color, that is de-
limited and subcategorized by a set of interrelated vo-
cabulary items in a language.” [19]. Besides, the
semantic field could be prospective in a more spe-
cific meaning as Lehrer (1985) defined it as “A set
of lexemes which cover a certain conceptual domain
and which bear certain specifiable relations to one
another.” [20]. Moreover, Nordquist (2017) stated
that the field is usually expressed by the theme of
words that share some common properties such as
body parts, colors, and food [21].
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In teaching and learning vocabulary Tanner and
Green (1989: 29) said that vocabulary should be
taught in lexical sets mentioned in their statement that
“ We don’t store words in our brains in alphabetical or-
der like a dictionary does [22]. Research into memory
has shown that we store words in our brain in groups
of related words (or lexical sets). Words that are re-
lated are joined together in our brains; if a new word
can be hooked to words which are already stored, it
might be easier to remember it. It would seem logical
therefore that we should teach words in lexical sets to
our learners, so that it is easier for them to retain and
store the words in their memory”

Examples of semantic or lexical relations con-
necting those vocabularies consist of synonymy,
antonymy, hypernymy, hyponymy, holonymy and
meronymy. These relations link vocabulary in various
ways:

By synonymy or the similar meaning such as pretty-
cute, test-exam

By antonymy or the opposite meaning such as good-
bad, up-down, light-dark

By hypernymy-hyponymy or the generic-specific
meaning such as tree-oak, institute-school, country-
Thailand

By holonymy-meronymy or the whole-part image
as shown in bus-wheels, table-legs, hand-fingers

Boran (2018) emphasized the systematic interre-
lation of vocabulary and suggested that “ EFL/ESL
teachers should always remember that, human brain
stores words in relation to other. If words are taught
in relation to each other as semantic fields of sense re-
lations, EFL/ESL teachers facilitate students’ learning
of English vocabulary.”

3.3 Applications of Semantic field to vocabulary
teaching and learning

There are several research studies applying the se-
mantic field to vocabulary teaching and learning.

Guo (2010) compared the development in learn-
ing English vocabulary of the 104 second-year non-
English majors from Jiangxi University of Science and
Technology students instructed by two teaching meth-
ods: Grammar Translation for the control group and
application of semantic field for the experiment group.
According to Zimmerman (2003), it focuses on trans-
lating new vocabulary with native-language equiva-
lents and a test [24]. With this traditional teaching
method, Chen (2010) transcribed it into the following
methods [25].

1. The teacher reads aloud the new words, and stu-
dents repeat after the teacher.

2. The teacher explains some keywords chosen from
the material, usually by offering meanings and sen-
tence examples.

3. The teacher interprets vocabulary exercises.
4. The teacher gives dictations to check whether stu-

dents have mastered the new words.

At the same time, the experiment group was in-
structed with a semantic field that follows Brown and
Payne’s steps of teaching vocabulary:

1. Pre-reading brainstorming of the words in the
same field. For example, learners are asked to do the
brainstorming concerning romance.

2. Getting the pronunciation, spelling and meaning
of the new words. The students read the passage and
guess the meaning of new words from the context in
which they are used.

3. Constructing semantic fields based on various se-
mantic relations. The teacher should find appropriate
words to set up semantic fields of the new items, and
at the same time make the presentation procedure an
interesting learning process for the students.

4. Consolidation during passage analysis. The stu-
dents were asked to analyze the paradigmatic and syn-
tagmatic relations between words in the reading pas-
sage with the semantic fields constructed previously.

5. Revision of word knowledge. Exercises with
stimulus words to the students newly learnt words
were provided.

The study took two hours a week and lasted 15
weeks in total. The results of this study revealed that
there was a significant difference in the post-test be-
tween the experimental and control groups.

As mentioned earlier, Phuriudomseth (2010) stud-
ied English Vocabulary Achievement and Retention
of 49 Mathayomsuksa 3 Students (Grade 12) of Pa-
tumwan Demonstration School Srinakharinwirot Uni-
versity Learning through the Use of Semantic Field
Approach. The study took 1 hour and 40 minutes
a week and lasted 8 weeks. The findings presented
that by applying a sematic field to English vocabu-
lary learning the students could achieve a significantly
higher score from their pre-test (p = 0.01) and they
still remembered the vocabulary they have studied for
2 weeks at least. The research applied the semantic
field to her teaching plans and followed them step by
step as summarized below.

1. Determine the scope of teaching by considering
the appropriate vocabulary for the study and catego-
rize them by semantic relations such as synonymy and
antonymy.

2. Analyze the semantic features of each group of
words.

3. Establish lesson plans.
4. Introduce each lesson by giving the students

some keywords, then asking them to write the shared
meaning of those words in worksheet 1, and then the
instructor gives the correct answer and asks the stu-
dents to pronounce each word after her.

5. Discuss the meaning of each word presented in
worksheet 2 with the students and asks them to ana-
lyze the semantic features of each word.

6. Discuss collocations of the words and gives the
students some examples.

7. Ask the students to work in a group discussing
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synonymy and antonymy, then fill the correct word in
worksheet 3, and present them the correct answer.

8. Ask the students to create their sentences using
the new word learnt previously.

Wangru (2016) applied the semantic relations to
the semantic network linking new words and known
words of the English vocabulary of 120 Chinese stu-
dents from the school of Mathematics at Henan Poly-
technic University. The instruction method was tran-
scribed into the following steps:

1. Determine the scope of teaching based on objec-
tives of each lesson, for example, learn about under-
stand friendship.

2. Learn some useful words and sentences such as
trust, respect, affection, and life without a friend is
death.

3. Describe people’s appearances, clothes, charac-
ters, and hobbies.

4. Introduce the lesson by a free talk with the stu-
dents and follow up questions, for example, “Who is
the impressive person in your mind?” and “What im-
pressed you most?”

5. Present the students the prepared words to de-
scribe persons and their semantic network through the
teaching media.

6. Practice using those words in context by letting
the students ask their friends about people’s charac-
ters such as “Who is he in the picture?”, “Why do you
choose him as your friend?”, “What is his figure?”,
“And how about his stature?”

7. Give the students some homework by asking
them to make up a new dialogue and write a short pas-
sage related to the topic.

The results of the research showed that the students
were satisfied with the learning and they believed that
they had better learning achievement in basic knowl-
edge, reading, writing, and vocabulary acquisition.

However, all these research studies were conducted
with the students in secondary school and higher ed-
ucation who can read and write, and have sufficient
background knowledge in English vocabulary to study
semantic relations such as synonymy, or antonymy. In
contrast, the target group of this study is Prathomsuksa
4 or grade 7 students who are illiterate. Therefore, it
is the teacher’s job to analyze semantic relations of the
words and create networks to show the semantic field,
then create a story based on the networks as an exam-
ple for the students.

4. Research Methodology

To achieve the research objectives, the researcher
divided the research methodology into 2 processes:
developing the semantic field application processes,
and research experiment.

Figure 1: The vocabulary instruction processes by using the seman-
tic field ((Hantrakul, A. et al., 2019: 19) [26].

4.1 Synthesizing and developing the semantic field
application processes from the related re-
searches

At this stage of the research, the researcher re-
viewed the related researches on the application of the
semantic field approach to vocabulary teaching and
learning. Then synthesized those instruction processes
into 5 steps as followed.

These steps include (1) Preparing the vocabulary by
categorizing them first based on their semantic rela-
tions to create semantic fields (2) Warming up by guid-
ing the students about the topic of the lesson (3) List-
ing the vocabulary about the topic (4) Demonstrating
the meaning of each word, semantic network of the
words listed, and stating semantic relations (5) Prac-
ticing the use of each vocabulary in the real context
or situation. These steps seemed to be effective to en-
hance the ability in memorizing the vocabulary if the
students can read and already know the meanings of
the words they have learned. However, these 5 steps
are still not completed in terms of vocabulary teaching
processes because they skipped the step of acknowl-
edging the vocabulary pronunciation and their images
based on Brown and Payne (1994).

Then, the researcher has developed the semantic
field instruction processes by considering Brown and
Payne (1994), Nation (2001), and Kanolsilapatham
and Khamkhien (2012) who propose the teaching En-
glish vocabulary methods. It was shown in Fig. 1.

The vocabulary learning processes through the se-
mantic field proposed here include a total 4 steps: cat-
egorizing, acquainting with the vocabulary, connect-
ing, and test as explained below step by step.

4.1.1 Categorizing
Before teaching, a teacher has to list all needed vo-

cabulary in each topic and then categorize them into
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Figure 2: A Semantic Network on the topic “One Day Trip”.

groups by considering their semantic relations within
the group such as hypernymy and hyponymy, and
holonymy and meronymy. Then designed the lesson
plan by teaching each group at a time. For example, an
animal group is consisted of the word “cow”, “dog”,
“tiger”, “pig”, and “sheep”. A place group is com-
posed of “sea” and “zoo”. The relation connected with
these groups is hypernymy and hyponymy.

4.1.2 Acquainting with the vocabulary
At this step, the teacher showed each vocabulary

card of a group. In each card, there must be an illus-
tration of each word’s meaning with its spelling. Then
the teacher pronounced each word clearly and asked
the students to repeat it loudly or let the students try
to pronounce it themselves. Later, let them guess the
meaning of each word by its picture, and the teacher
gave them the correct answer. Next, the teacher re-
peated this step until the students had learned every
word in the group.

4.1.3 Connecting
List all vocabulary in the group, and gave the stu-

dents an example of a semantic connection. Then
show the students a picture of a semantic network as
illustrated in Fig. 2, create and tell a story based on
the network as the example. Next, ask the students
to group the vocabulary and drawing their semantic
network, and creating and telling a story based on the
network.

The illustration presents the semantic network on
the topic “One Day Trip” which presented the vocab-
ulary about people, place, and animal. After present-
ing the picture, the teacher will let the students work
in groups and created their own networks and stories.

4.1.4 Review and test
After practicing to a group and connect each group

of words, the teacher will review the students’ vocab-
ulary knowledge by asking them to tell the meaning
of each word by looking at its spelling. If they could
not give the right answer, then the teacher pronounced
that word and asked them again. If they still could not
give the right answer, then the teacher showed them
the picture of that word and asked them again. If they

could not give the right answer, then the teacher gave
them hints from the stories or network they created
and asked them again. Finally, test the students by
showing a list of words and asking them to tell the
meaning of each word.

After developing these instruction processes, the re-
searcher conducted one group experiment research to
test the teaching model mentioning in the next topic.

4.2 Research experiment

This part of the research was divided into 4 parts:
participants, instruments, data collection, and data
analysis.

4.2.1 Participants
The participants were 12 Prathomsuksa 4 students

at Betty Dumen Border Patrol Police School. They
are comprised of 4 females 8 males who were taught
by the traditional teaching method due to the insuffi-
ciency of the professional teachers. The reason why
the Prathomsuksa 4 students became the subjects or
participants of the research is that the students at this
level of education are expected to achieve at least 3 as-
pects of learning standards declared by the Ministry of
Education of Thailand (2008) include pronunciation,
reading competence at the sentence level, and provid-
ing some personal information, yet the students here
could not read and write in English. To fulfil these
expectations, the students have to know the numbers
of vocabulary first. Besides, Prathomsuksa 4 students
were purposively selected because Prathomsuksa 5-6
students are unavailable since the school has to pre-
pare them for the ONET.

4.2.2 Research instruments
The instruments used in this research included:

1. Lesson plan using semantic fields to develop stu-
dents’ vocabulary proficiency 2. Pre-test and post-test
3. Questionnaire.
4.2.1.1 Lesson Plan using semantic fields to develop
students’ vocabulary proficiency

Using the semantic field for categorizing data is a
guideline for the teacher to help the students catego-
rize the meanings of the vocabulary they have learned
and provide them some linking concept that might
help them to remember the meanings easier. The vo-
cabulary was purposively selected based on English
alphabet sound system matched sight words from En-
glish Glossary for Primary School (Office of the Basic
Education Commission, 2016) because this research
is a part of the Development of English Abilities of
Prathomsuksa 4 Students through an Integration of
Phonics, Semantic Fields, and Syntax for an Invention
of Personal Narratives on Local Experience project.
The process of the project was started with the English
sound system to develop the students’ pronunciation,
then moved onto this semantic process by applying the
semantic field to enhance the vocabulary memorizing
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Table 1. Outline of Lesson Plan.

Period/40 minutes Category Vocabulary Materials & Activities
1 People People: mother, boy -Flashcards

Organs: ear, nose, legs -Semantic Mapping
Verbs breathe, watch -storytelling

2 Animals pig, tiger, cow, goat, sheep, dog, rat, carb
Animals with wings bird, duck, chicken, hen

3 Number, Thing Number: five
Thing: mop, dish, ball

Review Semantic mapping

of the students. Finally, the syntax was used to create
sentences.

With these steps of the integration, the semantic
process plays an important role as a cognitive con-
nection of sounds, words, and sentences. That’s the
reason why the researcher decided to use these vocab-
ularies.

The example presented people, animals, things, and
events that could be found in a village and school. The
semantic relations illustrated in the figure included
holonymy and meronymy, and hypernymy and hy-
ponymy. After grouping data into fields, the brief out-
line of the lesson plans could be written as shown in
Table 1.

This lesson plan was used for 1 week or 3 times.
Each time took 40 minutes after classes. Since the
participants were Prathomsuksa 4 students and many
of them couldn’t read or spell English words, a total
of 44 vocabularies learnt in 40 minutes would be over-
loaded. Therefore, about 3-5 groups of words or not
more than 15 words in a time seemed to be more ap-
propriate.
4.2.1.2 Pre-test and Post-test

Written pre-test and post-test were all 44- vocabu-
lary listed in random order. Only criterion used for
scoring is the correct meaning (written in Thai) of each
word. The tests were examined in terms of the IOC
(Item-Objective Congruence Index) valued of 0.94 by
3 experts in linguistics before using it with the partic-
ipants.
4.2.1.3 Questionnaire

The questionnaire was used to survey the teacher
and students’ satisfaction towards the semantic field
instruction process. There were 3 questions asked in
Thai which could be translated as 1. Learning English
vocabulary via this method (the semantic field) is ap-
propriate for the students’ level 2. Learning English
vocabulary via this method helps the students to ac-
quire the vocabulary’s meanings easier 3. I like Learn-
ing English vocabulary with this method.

4.2.3 Data collection
The researcher collected the pre-test score a month

before starting the research because based on the
project, the students had to pass the pronunciation pro-
cess first. The post-test was conducted after finish-
ing the instruction processes for a week since it is an

appropriate period for testing the retention (Hawhan,
1979).

4.2.4 Data analysis
Analysis of the data has been done by using mean,

standard derivation, and t-test for mean scores.

5. Results
The results of the tests were analyzed and revealed

in 2 parts: the vocabulary proficiency test and Stu-
dents’ and Teacher’s attitude towards semantic field
application shown in Table 2, 3, and 4 respectively.

5.1 Pre-test and post-test scores
From the test, the result showed that the increase

in the students’ scores was statistically significant as
presented in Table 2.

Table 2. Results of the vocabulary tests.

44 Voc. n x̄ S.D. t p
Pre-test 12 34.58 4.42 -6.45* 0.000
Post-test 12 41.25 3.74

*0.05 (p < .05)

Table 3. Teacher’s Attitude towards Semantic Field Application.

Questions Teacher (1)
x̄ S.D. Label

1. Learning English vocabulary
via this method is appropriate
for the students’ level.

4 0 Satisfied

2. Learning English vocabulary
via this method helps the stu-
dents to acquire the vocabu-
lary’s meanings easier.

5 0 Extremely
Satisfied

3. I like Learning English vo-
cabulary with this method.

5 0 Extremely
Satisfied

The data presented in Table 2 illustrated that the stu-
dents could recall more vocabulary with a mean score
of 41.25 after learning the vocabulary. Besides, the
t-score was -6.45 and the p value presented a statisti-
cally significant increase at 0.01.

These results implied that applying the vocabulary
learning processes through the semantic field could
enhance the students’ proficiency in learning English
vocabulary.
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Figure 3: A Semantic Network on the topic “My Village and Scholl”.

Table 4. Teacher’s Attitude towards Semantic Field Application.

Questions Students (12)
x̄ S.D. Label

1. Learning English vocabu-
lary via this method is appro-
priate for the students’ level.

4.67 0.49 Extremely
Satisfied

2. Learning English vocabu-
lary via this method helps the
students to acquire the vocab-
ulary’s meanings easier.

4.58 0.51 Extremely
Satisfied

3. I like Learning English vo-
cabulary with this method.

4.67 0.49 Extremely
Satisfied

5.2 Students’ and Teacher’s Attitude towards Se-
mantic Field Application

In the questionnaire with 1-5 rating scale surveying
the attitude of the students and teacher towards the in-
tegrated model, 3 questions about the semantic field
application revealed that they liked the semantic field
application to English vocabulary study and teaching.

The answers from the questionnaires illustrated the
positive attitude of both teacher and students partici-
pating in the research. With the appropriateness of the
fields to the level of the students’ learning ability, the
teacher labelled 4 “Satisfied” while the students said
4.67 “Extremely Satisfied”. Asking whether the fields
help the students in acquiring the meaning easier, both
the teacher and the students placed “Extremely Satis-
fied” with x̄ = 5 and 4.58. The last question was about
their satisfaction with the semantic field application
in learning English vocabulary, and the result showed
that they were “Extremely Satisfied” with x̄ = 5 and
4.67 respectively.

6. Discussion

Because knowing vocabulary is the most impor-
tant factor to achieve linguistic competence for lan-
guage learners, it is essential for teaching and learning
vocabulary to establish a connection between sound,
word, meaning, and its use. The semantic field ap-
proach integrated into the teaching methods presented
in this research could encourage the students to create
these connections and achieve their language compe-
tence as explained below.

The results of this study show consistent with Guo
(2010), Phuriudomseth (2010), Thuy (2010) [25] Gao
and Xu (2013), and Wangru (2016) applied semantic
fields to their English teaching and found that the stu-
dents’ English proficiency was improved and the stu-
dents enjoyed this kind of teaching rather than the tra-
ditional method by writing that they liked learning vo-
cabularies on their comments in the questionnaires.

Even these studies share a similar theoretical frame-
work, there are differences in population and teach-
ing methodology. While Guo (2010), Phuriudom-
seth (2010), Thuy (2010), and Gao and Xu (2013)
conducted the research with secondary school, high
school and college students and encouraged their stu-
dents to elaborate vocabulary connected to the fields
by considering the semantic relations they have taught,
this study focused on the primary students and one
who was responsible to gain knowledge about seman-
tic fields and relations was the teacher. In this re-
search, the teacher still plays an important role as a
demonstrator and facilitator to present examples of
fields to the students without lecturing them on what
kind of relations they had seen. The students were
encouraged to practice categorizing vocabulary into
groups or fields and then draw their semantic maps
connecting those categories based on their thinking.
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By following the semantic field processes proposed
in this study, the students were evoked to memorize
and recognize the meanings of vocabulary concerning
their fields, pronunciation, and spellings repeatedly.
From the researcher’s observation, it was noticeable
that the students could recall the meaning of the vo-
cabulary found in their stories better and faster than
the students who didn’t use those words. Additionally,
if the students got some hints showing semantic fields
of the words, they were getting stuck on, they could re-
call the correct word faster. Furthermore, it was shown
that the participants could remember concrete and fa-
miliar words such as chicken and cow better than ab-
stract and unfamiliar words such as (to) breathe and
goat. The word breathe presents abstract meaning and
it is quite difficult for them to find a keyword or a re-
lation to hook their memory. While, the word goat is
concrete but unfamiliar for them because they hardly
see any goats in their real lives to recall their memory.
Therefore, this proposed semantic field teaching pro-
cess might be effective for low proficiency students as
Gang (2014) found that the fewer proficiency students
in L2 vocabulary depend more on repetition and asso-
ciation learning strategy.

Above all, Tanner and Green (1989) said “... Re-
search into memory has shown that we apparently
store words in our brain in groups of related words (or
lexical sets). Words that are related are joined together
in our brains; if a new word can be hooked to words
which are already store, it might be easier to remem-
ber it. It would seem logical therefore that we should
teach words in lexical sets to our learners, so that it is
easier for them to retain and store the words in their
memory.” Brown and Payne (1994), Nation (2001),
and Kanolsilapatham and Khamkhien (2012) also sug-
gested that vocabulary teaching and learning need a
connection between meaning and sound, word, use or
story, and illustration to encourage experiences related
to the unknown or unfamiliar vocabulary. There is the
correspondence between these suggestions and what
Boers and Lindstromberg (2008) said as semantic and
structural elaboration which operate in deep mental
processes affecting longer-lasting memory trace that
repetition [27]. Hence, it could be indicated that the
most necessary key in the application of the semantic
field to vocabulary teaching and learning is the “con-
nection” and “repetition” that could help the students
enhance their English vocabulary proficiency.

7. Conclusion
Applying the semantic field to vocabulary teach-

ing and learning could be an alternative to enhance
the learners’ ability in studying vocabulary effectively
as assumed from the result of this research. After
1 month of applying the semantic field to teach En-
glish vocabulary for Prathomsuksa 4 students, it was
found that the students performed statistically better
in the post-test. The questionnaires also showed their

satisfaction with the method as they said that they
were happy when they learned vocabularies and they
wanted to learn more vocabularies.

8. Suggestion
The semantic network instruction processes could

be further applied as experimental research to find out
whether it would be more effective on high or low pro-
ficiency students.

Moreover, to develop English competence as the
second or foreign language of illiteracy students more
effectively, it might be necessary to apply the whole
model of the integration of phonics, semantic fields,
and syntax to English teaching and learning.
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[6] M. Esbrí, Applying semantic frames to effective vocabulary
teaching in the EFL classroom, FÓRUM DE RECERCA (2014)
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Abstract
This research aimed to 1) to study and synthesize the management components of school for senior citizens in Thailand,

2) to investigate the feasibility and guidelines for the management of school for school for senior citizens under Chiang Mai
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section 2 was concerning the evaluation results, the possibility and the utility were at the highest level.
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1. Introduction
According to the educational management policy

and lifelong learning for senior citizens were reviewed
again, it was found that the government had realized
on the situation of aging society in Thailand. The
policies and measures were implemented related to the
senior citizens to be a mechanism to drive the senior
citizens’ work to be suitable for the current situation.
This importance could also be seen that the Constitu-
tion of the Kingdom of Thailand, B.E. 2560 (2017, [1]
mentioned in chapter 5 concerning duties of the gov-
ernment in section 54 stipulated the State shall ensure
that every child received quality education for twelve
years from pre-school to the completion of compul-
sory education free of charge.

Ageing is the process of various components such
as experiences, life skills, happiness and sadness, suc-
cess or failure, social participation, etc. School for
senior citizens is another form of education that re-
quires the importance and power of the senior citizens
which focus on activities that enable the senior citizens
to attend easily and give priority to set up stage for
learning exchange among senior citizens with commu-
nity members in line with the research of Archanya [2]

∗Corresponding author; email: teacherpui007@hotmail.com

concerning on the future image of a third-year univer-
sity model for lifelong learning. According to the Thai
elderly, it was found that the model of the school for
the elderly will be the principle of the format of the
University of the Third Age (U3A) to promote the po-
tential of the elderly, making the elderly to enjoy and
enjoy learning.

Therefore, the 2nd. National Plan on the Elderly
2002-2021, 1st. Revised of 2009 [3] mentioned in
strategy 1 concerning on readiness preparation of the
people for their quality ageing on education and life-
long learning, encouraged the access to and develop
the education service and lifelong learning in either
the formal, adult education or learning by preference
to provide correct knowledge and understanding of
life and ageing aiming at readiness preparation for
quality ageing.

Additionally, Thailand’s Implementation of the
Madrid International Plan of Action on Ageing: MI-
PAA, 2002-2016 [4], the declaration on the Thai El-
derly in 2000, Thailand proclaimed at the same year
that the United Nations proclaimed to be the interna-
tional year of older persons to drive explicit and exact
implementation of action on ageing as clearly espe-
cially about the protection of the elderly to access to
education and learning as well as social participation.
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Besides, Linda and Jeff [5] worried that seniors to-
day were faced with a dilemma. They did not grow
up during the era of computers and the internet, yet
this age group now depended on this technology. As a
result, seniors were learning more and using technolo-
gies for the first time. In general, technology was help-
ing to give senior citizens an improved quality of life
through increased connectivity and a sense of commu-
nity.

Concerning the above reasons, to achieve success
according to the policies and objectives, the researcher
as an administrator in schools under the Local Govern-
ment Organization used a management model to di-
rect the organization to provide educational services
to citizens of all ages while the number of students
was steadily decreasing but the buildings and school
personnel were still the same. Therefore, I would
like to develop a management model for senior citi-
zen schools under Chiang Mai city municipality in or-
der to support the national educational policy keeping
up towards Thailand 4.0 In addition, the researchers
expected that the management model for senior citi-
zen schools under Chiang Mai city municipality that
was developed, could be used as guidelines for pol-
icy proposals and to be a model for other educational
institutions or schools.

2. Research Questions

2.1 What are the results of studying and synthesis
the management components of school for senior citi-
zens in Thailand?

2.2 What are the feasibility and guidelines for the
management of school for senior citizens under Chi-
ang Mai city municipality towards Thailand 4.0?

2.3 What should be the results of the development
and verification a management model for senior cit-
izen schools under Chiang Mai city municipality to-
wards Thailand 4.0?

3. Research Objectives

3.1 To study and synthesize the management com-
ponents of school for senior citizens in Thailand.

3.2 To investigate the feasibility and guidelines for
the management of school for senior citizens under
Chiang Mai city municipality towards Thailand 4.0.

3.3 To develop and verify a management model for
senior citizen schools under Chiang Mai city munici-
pality towards Thailand 4.0.

4. Materials and Methods

The research process was divided into three phases
as follows:

Phase 1: Study and synthesize the management
components of school for senior citizens in Thailand
was divided into 2 steps:

Step 1.1: The researchers studied the documents,
concepts, theoretical papers and related researches for
synthesizing the components concerning the manage-
ment components of school for senior citizens in Thai-
land. The obtained data were studied from 20 schools
awarded the best practice, or participating activities
with Thai Health Promotion Foundation, or interest-
ing agencies from public and media in all regions of
Thailand; instrument used was a component synthesis
table, and data were analyzed by content synthesis.

Step 1.2: The confirmation of components con-
cerning the management components of school for se-
nior citizens in Thailand. Key informants were 7 ex-
perts in the focus group discussion, instrument used
was a confirmation form for correction, suitability, and
completion of core components and sub-components,
data were analyzed by content analysis.

Phase 2: Investigate the feasibility and guidelines
for the management of school for senior citizens under
Chiang Mai city municipality towards Thailand 4.0.
Key informants were divided into 3 groups consisting
of 2 policy administrators, 2 coordinator administra-
tors, and 15 practitioners, for a total of 19 respondents,
instrument used was an in-depth interview, and data
were analyzed by content analysis.

Phase 3: Develop and verify a management model
for senior citizen schools under Chiang Mai city mu-
nicipality towards Thailand 4.0 was divided into 2
steps as follows:

Step 3.1: Develop a management model for se-
nior citizen schools under Chiang Mai city municipal-
ity towards Thailand 4.0, key informants selecting by
purposive sampling consisted of 6 groups of school
relevant personnel, for a total of 21 respondents, in-
strument used was a model draft, and data were ana-
lyzed by descriptive analysis.

Step 3.2: Verify a developmental model for se-
nior citizen schools under Chiang Mai city munici-
pality towards Thailand 4.0, key informants consisted
of experts in terms of senior citizens, faculty lecturer,
Chiang Mai city municipality’s administrators, prin-
cipals of schools for senior citizens, for a total of 9
respondents in connoisseurship, instrument used was
verification form of correction and suitability, evalua-
tion form of possibility and utility of a management
model for senior citizen schools under Chiang Mai
city municipality deriving from step 3.1, data from
verification form were analyzed by percentage and
data from evaluation form were analyzed by mean and
standard deviation.

5. Results and Discussion
The results of this research were as follows:
Phase 1: Results of studying and synthesizing the

management components of school for senior citizens
in Thailand was divided into 2 steps:

Step 1.1: The management components of
school for senior citizens in Thailand consisted of 1)
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rationale/ background, 2) objectives, 3) operational
procedures, 4) management structures and mecha-
nism, 5) curriculum and learning management, 6) fac-
tors for achievement/focus points as shown in Table
1.

From Table 1, results of synthesizing the core com-
ponents and sub-components of school for senior cit-
izens in Thailand from 20 school administrators con-
sisting of 6 core components and 31 sub-components.

Step 1.2: The confirmation of components con-
cerning the management components of school for
senior citizens in Thailand, 7 experts in the focus
group discussion agreed to delete background and fo-
cus points from core components. In terms of compo-
nent 1 concerning rationale, adding to approach Thai-
land 4.0; component 2 concerning objectives, adding
to promote the use of technology in Thailand 4.0 to
increase management efficiency; component 3 con-
cerning operational procedures, adding the curriculum
development and instructional process by using tech-
nology and innovation to increase efficiency including
the reflective thinking; component 4 concerning man-
agement structures and mechanism, adding network
committee and student council; component 5 concern-
ing curriculum and learning management, adding to
prepare lesson plans and learning management activi-
ties; component 6 concerning factors for achievement,
adding the use of technology and innovation to in-
crease efficiency continuously and writing in the Chi-
ang Mai municipality’s strategic plan including re-
viewing, improving, and developing the school man-
agement for senior citizens under Chiang Mai munic-
ipality, for a total of 6 core components and 39 sub-
components.

Regarding the core components, it was similar to
Aungkana [1] stated that due to the global trend was
moving towards the ‘aging century’ which was the era
of advanced technologies and an aging society, car-
ing for elderlies in this era requires an adequate un-
derstanding of the current state of elderly care, envi-
ronment and their lifestyles in reality. Additionally,
positive thinking and a meaningful-life attitude were
crucial to support older people.

Besides, Linda and Jeff [5] worried that seniors to-
day were faced with a dilemma. They did not grow
up during the era of computers and the internet, yet
this age group now depended on this technology. As
a result, seniors were learning more and using tech-
nologies for the first time. In general, technology was
helping to give senior citizens an improved quality
of life through increased connectivity and a sense of
community. On the other hand, a comparative insights
of ageing elderlies from Chiang Mai (highland) and
Nakhon Pathom (lowland) provinces by Kampanad et
al. [6], the findings provided insights of the important
indicators as family or neighborly support, commu-
nity participation, health care improvement and social
security to improve the well-being of elderly and con-

cluded with the need of innovative policies and public
services.

Phase 2: Results of investigating the feasibility and
guidelines for the management of school for senior
citizens under Chiang Mai city municipality towards
Thailand 4.0, 19 respondents were in depth interview,
it was concluded that all of components were feasi-
bility. Concerning the guidelines: in terms of pol-
icy implementation, there should be the participation
of all ages and all religions and the children behav-
iors should be promoted according to Thais’ values
such as gratefulness to benefactors, being obedient
and respectful to senior citizens while they were pass-
ing on the local knowledge, wisdom, and cultural her-
itage. Similarly, Kyu-taik [7] studied the elder respect
among young adults: A cross-cultural study of Ameri-
cans and Koreans, the findings revealed the compar-
ison groups cited care respect, acquiescent respect,
linguistic respect, consultative respect, salutatory re-
spect, and precedential respect as the most often prac-
ticed and highly important forms.

Phase 3: Results of developing and verifying a pre-
model of school management for senior citizens under
Chiang Mai city municipality towards Thailand 4.0
were as follows:

Step 3.1: Results of developing a pre-model of
school management for senior citizens under Chiang
Mai city municipality towards Thailand 4.0, the pre-
model was examined by 6 groups of 21 experts, the de-
scriptive analysis results showed that the development
of the pre-model of school management for senior
citizens under Chiang Mai city municipality towards
Thailand 4.0 was named ROO(pdca)MCF model, con-
sisting of 6 components and 36 sub-components, the
details were as follows:

1. R-Rationale consisted of:
1.1 Due to be a developed model to prepare for

approaching the ageing society of Chiang Mai City
Municipality.

1.2 It is based on the principles of lifelong learn-
ing as stipulated by the Constitution of the Kingdom
of Thailand B.E. 2560 (2017).

1.3 Adhere to the theoretical concepts of partici-
pation and integration.

1.4 As a model to promote the life quality de-
velopment for senior citizens and build good relation-
ships among the senior citizens and school children.

1.5 As a model to pass on knowledge, experience,
and wisdom to be a local identity and heritage.

1.6 In accordance with Thailand 4.0 policy to
achieve the 20-year national strategy: stability, pros-
perity, and sustainability.

2. O=Objectives were to
2.1 To promote the life quality development for

senior citizens and lifelong learning for senior citi-
zens. 2.2 To encourage self-development in caring and
protection rights and career promotion for senior citi-
zens.
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Table 1. Results of studying the core components and sub-components of school for senior citizens in Thailand.

Core components Sub-components
1. Rationale/background 1.1 Approaching an aged society.

1.2 Government roles.
1.3 The community’s participation.
1.4 The development of quality of life for senior citizens.
1.5 Educating local knowledge, wisdom and culture.

2. Objectives 2.1 To promote the life quality development and lifelong learning for senior
citizens.
2.2 To promote self-development in caring and protection rights and career
promotion for senior citizens.
2.3 To enhance good health for senior citizens in physical, mental and social
development.
2.4 To encourage the senior citizens to participate activities, create a senior
citizens’ network of exchanging and learning together creatively.
2.5 To pass on the local knowledge, wisdom, and cultural heritage.

3. Operational procedures 3.1 Meeting with related parties.
3.2 Appointment of a working group.
3.3 Creating an operational / action plan.
3.4 Preparation of curriculum and class schedule.
3.5 Teaching and learning.
3.6 Evaluation and following up.

4. Management structures and mechanism 4.1 Advisory committee.
4.2 Administrative committee.
4.3 Management committee.
4.4 Operational committee.

5. Curriculum and learning management 5.1 Course title.
5.2 Principles of the curriculum.
5.3 Goals.
5.4 Learning requirements.
5.5 Curriculum structure.
5.6 Course description.

6. Factors for achievement/focus points 6.1. Having leaders who are creative thinkers, dedication, and hard working.
6.2 Having clear goals and activity management continuously.
6.3 Participation with multi-sectors social networks.
6.4 Improvement of operational development continuously.
6.5 Budget was supported from other agencies and local administrative orga-
nizations.

2.3 To enhance good health for senior citizens in
physical, mental and social development.

2.4 To build good relationships among the senior
citizens and school children by participating activities,
learning exchanging, creatively.

2.5 To promote the senior citizens’ network,
learning exchanging, and do activities to pass on the
local knowledge, wisdom, and cultural heritage.

2.6 To support the use of technology in the Thai-
land 4.0 to increase management efficiency.

3. Operational procedures could be classified by
3.1 Plan (P): An Operational plan consists of

3.1.1 The use of investigation results of the re-
quirements of student parents that the schools have to
provide activities to promote learning concerning the
use of essential technology in the current society or
Chiang Mai City Municipality have a policy to pro-
ceed.

3.1.2 School directors have a meeting with ba-
sic school board committee and teachers.

3.1.3 The school directors note and report to

the municipality administrators.
3.1.4 Appointing a working group consists of

an advisory committee, administrative committee, and
operational committee. (According to the structure
and management mechanism)

3.1.5 Preparing the project of school for se-
nior citizens to include in the educational development
plan B.E. 2563 (2020) (5 years) to be used as guide-
lines in the allocation of annual budgets.

3.2 Do (D): Learning and teaching management
3.2.1 Establishing a school for senior citizens.

- Preparing a curriculum, lesson plan, class
schedule, study requirements, and defining the regis-
tration fee rate.

- Contacting and coordinating the resource
persons to educate.

- Public relations for the project of school
for senior citizens.

- Enrolling senior citizens.
- Preparing the building, areas, and environ-

ment for learning activity management to be suitable
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for the senior citizens.
3.2.2 Implement learning activity management

according to the action plan.
3.3 Check (C): Evaluation and following-up the

operational results are monitored at all stages by the
evaluation committee.

3.4 Act (A): Practical reflections and devel-
opment recommendations by school board meeting,
teachers, supporting personnel to summarize the re-
flective results, give suggestions for the further im-
provements.

4. Management structures and mechanism In a case
of operations by educational institution)

4.1 The advisory committee consists of Chiang
Mai municipality administrators, monks, basic school
board committee, community leaders, Village Health
Volunteer (VHV), resource persons, and network part-
ners are responsible for advising, supporting, deter-
mining policies.

4.2 The management committee consists of the
school principal for senior citizens (School Director)
and assistant principal (Deputy Director of Educa-
tional Institution) are responsible for appointing an op-
erational committee, advising, supporting, supervis-
ing, monitoring the practical to be achievement.

4.3 The operational committee consists of
4.3.1 Planning and budget department is re-

sponsible for including the project in the educational
development plan B.E. 2563 (2020) (5 years) to be
used as guideline for budget allocation, assist for dis-
bursements correctly, on time.

4.3.2 Building department is responsible for
the readiness of the building, area, and environment
for learning activity management to be safe, clean,
beautiful, suitable for the senior citizens.

4.3.3 Academic department is responsible for
- Investigating the needs of learners (senior

citizens).
- Preparing a curriculum, lesson plan, class

schedule, study requirements
- Contacting and coordinating the resource

persons to educate.
- Carry out learning activities according to

the action plan.
- Evaluation of senior citizens.

4.3.4 Administrative department is responsible
for

- Public relations for the project of school
for senior citizens.

- Enrolling senior citizens.
- Preparing certificates.

4.3.5 The evaluation department is responsible
for

- Evaluation of operational results and stor-
ing the achievement results.

- Meeting, summarizing the operational re-
sults, and disseminating to public.

4.3.6 Student council consists of a president,
vice president, and treasurer (money keeper) to be re-
sponsible for coordinating among the students and the
operational committee.

5. Curriculum and learning management.
5.1 Course title: Life Quality Development for

Senior Citizens towards Thailand 4.0.
5.2 Course principles:

5.2.1 A course is emphasized on learning con-
tents concerning the use of essential technology to-
wards Thailand 4.0 in everyday life to make the se-
nior citizens to learn, adapting to social changes, and
having a better quality of life

5.2.2 A course is focused on the exchange of
knowledge, experience, professional skills among the
senior citizens and school children by participating ac-
tivities making the senior citizens to have self-esteem

5.3 Course objectives
5.3.1 Knowledge (K): Knowledge and under-

standing of changes in the current society.
5.3.2 Attitudes (A): Having self-esteem and

good relationships with people of all ages
5.3.3 Process/Skills (P): Having skills and abil-

ities for adapting to live in a changing society.
5.4 Course requirements:

5.4.1 Studying duration 30 hours / 1 time per
week on Saturdays, duration 3 hours (9.00 - 12.00 hrs.)

5.4.2 Studying both theory and practice at least
24 hours (80

5.4.3 Each room consists of 24 learners (12 se-
nior citizens and 12 school children)

5.4.4 Senior citizens aged 60 years and over
who can read, write or communicate in Thai. School
children aged 10 years old or more.

5.5 Course structure consists of 3 learning units:
Unit 1: Technology towards Thailand 4.0 and

daily life (4 times per 12 hours).
Unit 2: Useful Laws and Privileges (3 times

per 9 hours)
Unit 3: Pass on Local Wisdom through Life-

long Learning (3 times per 9 hours)
5.6 Course description consists of

Unit 1: Technology towards Thailand 4.0 and
daily life (4 times per 12 hours).

- Health caring with online information via
facebook, line appropriately and safely.

- Online financial transactions.
- Online food order.
- Grab Assist for travel.

Unit 2: Useful Laws and Privileges (3 times
per 9 hours)

- Various forms of wills.
- State allowance and welfare. - Benefits un-

der the 2nd. National Plan on the Elderly 2002-2021
Unit 3: Pass on Local Wisdom through Life-

long Learning (3 times per 9 hours)
- Exchange knowledge and various local

wisdom which can be further developed into a career
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promotion.
5.7 Lesson plan and learning activity manage-

ment consist of learning management, learning area,
learning activity management, learning media and
equipment, learning evaluation, and duration of both
theory and practice.

5.8 Course evaluation
5.8.1 Course implementation evaluation con-

sists 3 phases as follows:
1) Evaluation before implementation is to

evaluate the course by instructors.
2) Evaluation during implementation is to

evaluate instructional activity management.
3) Evaluation during implementation is to

evaluate learners.
5.8.2 Course evaluators consist of resource

persons who provide instructional activity manage-
ment, administrators, and teachers in schools, the se-
nior citizens and the school children.

6. Factors for achievement (In the operational case
by educational institutions)

6.1 Making an understanding with relevant par-
ties.

6.2 Having leaders who are creative thinkers,
dedication, and hard working.

6.3 Having a working group and responsible per-
sons clearly.

6.4 Having determined goals and activities are or-
ganized continuously and sustainably.

6.5 Participation with multi-sectors social net-
works.

6.6 Budgets are supported from other agencies
and local administrative organizations.

6.7 Technology and innovation were continu-
ously used to increase work efficiency.

6.8 School management for senior citizens was
included in the educational development plan of the
educational institutions.

6.9 Continuous reviewing and improvement of
school management for senior citizens under Chiang
Mai City Municipality.

Step 3.2: Results of verifying the a pre-model of
school management for senior citizens under Chiang
Mai city municipality towards Thailand 4.0 were di-
vided into 2 sections as follows:

Section 1: A pre-model of school management
for senior citizens under Chiang Mai city municipal-
ity towards Thailand 4.0 was examined by 6 groups
of 21 experts, the results of verifying the pre-model
of school management for senior citizens under Chi-
ang Mai city municipality towards Thailand 4.0 from
6 groups of 21 experts were found that the correction
was average at 99.38 percent and the suitability was
average at 95.99 percent

Section 2: A pre-model of school management
for senior citizens under Chiang Mai city municipal-
ity towards Thailand 4.0 was evaluated by 6 groups of
21 experts, the results of evaluating the pre-model in

terms of the possibility was at the highest level (Mean
= 4.72, S.D. = 0.53) and the utility was at the highest
level (Mean = 4.80, S.D. = 0.48).

According to the 2nd. National Plan on the El-
derly 2002-2021, 1st. Revised of 2009 [3] realized on
the readiness preparation of the people for their qual-
ity ageing on education and lifelong learning, encour-
aged the access to and develop the education service
and lifelong learning in either the formal, adult ed-
ucation or learning by preference to provide correct
knowledge and understanding of life and ageing aim-
ing at readiness preparation for quality ageing. Be-
sides, Churairat et al. [2] suggested the guideline for
sustainable development of the community involve-
ment in the care of elderly required individual health
awareness, strong sense of voluntarism of health vol-
unteers, great collaboration among related organiza-
tions.

6. Conclusion

It could be said that the school for senior citizens
has been regarded as an essential and integral part of
school administration towards Thailand 4.0. In many
countries, schools want their classrooms to be full of
senior citizens regardless of age to attend of continu-
ing education, even Thailand has approached one of
the fastest-growing ageing societies but the govern-
ment are still discussing how best to help the ageing
population. Therefore, the developed model could be
applied to use of school for senior citizens over Thai-
land.

7. Recommendations

From this research, the recommendations are made
as follows:

7.1 This developmental model of school manage-
ment for senior citizens under Chiang Mai city munic-
ipality towards Thailand 4.0 can be used as a master
model for senior citizen schools. The municipalities or
other relevant sectors over Thailand should realized on
the important of senior citizens who increase in Thai
society seriously.

7.2 There should be the intention to support the po-
tential of senior citizens to lead active and participa-
tory lives through education and to recognize the bene-
fits of their local knowledge and wisdom, experiences,
and competencies.

8. Recommendation for Further Research

8.1 There should be the studying of school manage-
ment for senior citizens in the other regions in order
to share the achievement, the failures and the problem
solutions to develop Thai ageing society.
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8.2 There should be the studying of school manage-
ment for senior citizens in order to be linked to the se-
nior resource persons as an innovator for school man-
agement for senior citizens to be an organization of
innovation to keep on with changes.
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