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Table 1. Background information of participants included in the learning level (L2) assessment

(n=30)
Background Class Number of respondents  Percentage
per class (%)

Gender Male 26 86.7

Female 4 133

Age Younger than 45 years 20 66.7

Older than 46 years 10 333

Education High school or below 8 26.6

College degree or above 22 73.4

Agriculture major Yes 8 26.7

No 22 73.3

Years of farming 10 years or less 23 76.7

experience More than 11 years 7 233

Northern Taiwan 3 10.0

Central Taiwan 14 46.7

Farm location Southern Taiwan 9 30.0

Eastern Taiwan 2 6.7

Not currently farming 2 6.7

0.1 ha or below 4 13.3

0.1~0.3 ha 2 6.7

0.3~0.5 ha 0 0.0

. 0.5~0.7 ha 3 10.0

Size of farmland 0.7~1.0 ha 4 133

1.0~2.0 ha 11 36.7

2.0~3.0 ha 2 6.7

3.1 ha or above 4 13.3

Automatically provide pesticide Yes 18 60.0

sales certificates No 12 40.0
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Fig. 5. Comparison of average pre-test scores and post-test scores on the pesticide safety

use knowledge test in previous years (2020 — 2022).
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Table 2. Difference analysis of correctness between pre-test and post-test scores on the pesticide

safety use knowledge test (n=30)

Pre-test Post-test .
Difference
Safe pesticide use factor correct responses correct responses
Number Percentage Number Percentage Post-Pre

(n=30) (%) (n=30) (%) (%)
Integrated Pest
Management (IPM) 15.4 51.3 27.4 91.3 40.0
Identifying pesticide 14.4 48.0 254 84.7 36.7
toxicity and pesticide labels
Protective equipment for 19.8 66.0 25.4 84.6 18.7
safely handling pesticides
Integrated Crop 20.8 69.4 26.4 88.0 18.7

Management (ICM)
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K=" "Z2HE, MHRIRANR-FIMEENDBHER t-test M DHER (n=30)
Table 3. Results of paired t-tests that evaluated trainee awareness about various aspects of
pesticide safety before and after the training course (n=30)

Difference
o Pre-test Post-test
Safe pesticide use factor (Post-Pre) t-value"
Mean SD Mean SD Mean SD
Integrated Pest .
Management (IPM) 2.57 1.19 4.57 0.77 2.00 1.23 8.89
dentifying pesticide 240 097 423 107 183 115 875
toxicity and pesticide labels
Protective equipment for 5 3 ) 423 090 093 098 522
safely handling pesticides
Integrated Crop .
Mt () 3.47 1.07 4.40 0.86 0.93 0.91 5.64

D Significance of t-test results: *** p<0.001; ** p <0.01; * p <0.05, n=30.

R/OO "REHE, ABHARIR-IRENBNERBIER t RERT DA
(n=30)
Table 4. Results of independent sample t-tests that evaluated trainee awareness about various
aspects of pesticide safety before and after the training course (n=30)

Safe pesticide use Numbers of
P Background Class respondents Mean SD t-value!
factor
per class
Idenpfymg .. Younger than 45 years 18 2.78 0.94
pesticide toxicity -
Pre-test and pesticide Age 2.94

p Older than 46 years 12 1.83 0.72
labels
Integrated Pest Younger than 45 years 18 489 0.32
Management Age 3.21™
(IPM) Older than 46 years 12 4.08 1.00
1P i .
emtiein“;ft o High school or below 8 3.63 1.19
s:t%lp handlin Education -2.42°

v & College degree or above 22 4.46 0.67
pesticides

POSULESt  dentifyin

VI . Yes 8 350 1.60
pesticide toxicity  Agriculture 5 aa
and pesticide major No ” 450 067
labels
Integrated Crop . Yes 8 350 0.93
Management Agrlcl.llture 447
(ICM) (2700 No 22 473 0.55

D Significance of t-test results: *** p<0.001; ** p <0.01; * p <0.05, n=30.
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KA -~ goaHtedl 1~9 FEEEDZIHABRELRERENERE DR BHBH
TREREREE (0=172)
Table 5. Evaluation of trainee awareness about safe pesticide use (as determined by a survey of
trainees who had completed the course 1 — 9 years ago) (n=172)

Factor of safe Mean
.. factor Ability conferred by the training program Mean"”  SD
pesticide use
score
@ Ability to diagnose infectious diseases and select 4.99 1.16

appropriate pesticide treatments

Integrated Pest L 4 Abil.it.y to diagnose pest insects and select appropriate 506 118
Management 4.93 . pes.t1.01de tyeatrr%ents ‘ .
(IPM) Ability to identify weeds and select appropriate pesticide 483 118
treatments
@ Ability to apply microbial agents and insect attractants 4.85 1.34
@ Ability to assess pesticide toxicity 5.45 1.13
@ Ability to prevent pesticide resistance and apply the Mode 593 1.20
Identifying of Action (MOA) System : :
pesticide toxicity 5.53 @ Knowledge of Pesticide Maximum Residue Limits 577 123
and pesticide : (MRLSs) and Pre-harvest Intervals (PHIs) : :
labels @ Ability to assess pesticide and environmental safety 559 113
@ Ability to identify counterfeit pesticide products and
pesticide labels 5.63 1.28
@ Ability to identify the type of phytotoxicity affecting crops ~ 5.15 1.22
@ Knowledge of personal protective equipment for handling
. 5.66 1.08
pesticides
Prot.ectlve @ Ability to query the Plant Protection Information System 5.37 1.32
equipment for 535
safely handling @ Ability to record accurate pesticide-use records 5.35 1.27
pesticides
@ Knowledge of pesticide mixing and spraying equipment 5.47 1.24
@ Ability to identify pesticide poisoning and apply
appropriate emergency treatments 5.07 1.25
@ Knowledge of characteristics and applications of plant 4.78 1.30
growth regulators ' '
@ Knowledge of integrated fertilizer management in crops 5.17 1.12
Integrated Crop @ Abili . :
Management 4.97 Ablllty to prevent disorders and obstacles of succession 495 119
(ICM) cropping
@ Ability to apply technology related to the diagnosis of crop
health 4.95 1.15

@ Ability to apply integrated crop management techniques 5.01 1.13

D The highest possible score on any factor is 7 points; the lowest possible score on any factor is 1 point.
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RN EREESSHR2AENBEIAITR (L3) EREMEZEL t REDTHER (0=172)
Table 6. Independent sample t-test analysis of the behavior level (L3) relationship between the
four-factors of safe pesticide use and regularly attended workshops (n=172)

Regular Number of

Safe pesticide use of L3 Mean SD t-value!

attendance voters
Yes 77 20.69 4.09
*%
Integrated Pest Management (IPM) No 95 18.98 420 2.685
Identifying pesticide toxicity and pesticide Yes 77 28.74 5.33 2 441*
labels No 95 26.81 5.02 ’
Protective equipment for safely handling Yes 77 33.55 6.13 2 895
pesticides No 95 30.87 5.93 '
Yes 77 26.04 5.26
I M ICM 2.655%*
ntegrated Crop Management (ICM) No 95 23.91 593 655

D Significance of independent sample t-test results: *** p<0.001; ** p <0.01; * p <0.05, n=172.

KT BEREHEZ2BENBERBHTA (L3) HEMEZEL t REDTER (0=172)
Table 7. Independent sample t-test analysis of the behavior level (L3) relationship between
education and the four-factors of safe pesticide usage (n=172)

Safe pesticide use factor of L3  Regular attendance Nli/rg?;rs of Mean SD t-value!
Integrated Pest Management ~ High school or below 57 18.79 4.61 .106%
(IPM) College degree or above 115 20.22 3.96 ’
Identifying pesticide toxicity =~ High school or below 57 27.19 5.91 -0.849
and pesticide labels College degree or above 115 2791 4.87 ’
Protective equipment for safely High school or below 57 31.02 6.67 1587
handling pesticides College degree or above 115 32.59 5.83 '
Integrated Crop Management  High school or below 57 24.07 5.95 1372

(ICM) College degree or above 115 25.25 4.98
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Table 8. Independent sample t-test analysis of the behavior level (L3) relationship between the
four-factors of safe pesticide use and having an agriculture degree (n=172)

Safe pesticide use factor of L3 Regular — Number of Mean SD  t-value”
attendance voters
Yes 20 18.90 5.11
Integrated Pest Management (IPM) -0.950
No 152 19.86 4.10
Identifying pesticide toxicity and pesticide Yes 20 25.40 6.07 5 089"
labels No 152 27.97 5.06 '
Protective equipment for safely handling Yes 20 29.70 8.04 1847
pesticides No 152 32.38 5.82 '
Yes 20 23.90 6.76
Integrated Crop Management (ICM) -0.856
No 152 24.99 5.13

D Significance of independent sample t-test results: *** p<0.001; ** p <0.01; * p <0.05, n=172.
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KN~ BHTEI 19 FEBER RS ZKEBBMABERER (L4) ZFE (0=172)
Table 9. Results level (L4) assessment of trainee success according to various beneficial
farming metrics (n=172)

Beneficial farming metrics Change rate Nl::)lz;rs of per;:(;il t)age FE;: a)l
None 44 25.6
+1-10% 44 25.6
. + 11-20% 37 21.5
Agricultural produce sale +21-30% 13 76 Increase of 57.6%
+31% or more 5 2.9
Decrease 29 16.8
None 47 27.3
+1-10% 64 37.2
+11-20% 27 15.7
Net farm income Increase of 62.8%
+21-30% 13 7.6
+31% or more 4 2.3
Decrease 17 9.9
None 29 16.9
- 1-10% 71 41.3
Il?e \zzfe pesticide usage per : 21-30% ?j 122 Decrease of 76.6%
-31% or more 15 8.7
Increase 11 6.4

Results are from a survey of trainees who completed the course 1 — 9 years ago.

&K+ EBFE (2018 F-2022 F) LBRREREBS
Table 10. Comparison of pesticide reduction trends between 2018 and 2022.

2018 2019 2020 2021 2022
Number of voters 183 127 143 163 172
Average pgst1c1de usage per hectare Decrease 83.6 R0.4 735 773 767
the proportion (% )
Pesticide active ingredient use per unit area 8.7 8.4 109 110 108

reduction percentage? (% )

1) Pesticide active ingredient use per unit area reduction percentage = The amount of pesticide applied
per unit area in a given year / Average amount of pesticide applied per unit area from 2014 to 2016.
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Fig. 6. Comparison of pesticide reduction trends between 2018 and 2022.
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Exploring the Training Effectiveness of
Implementing ISO 21001 Education
Organization Management System- A Case
Study of Safe Agriculture Training Course of
the Farmers’ Academy

Shih-Huan Kao!*, Zong-Rui Li!, Miao-Fan Chen'

Abstract

Kao, S. H,, Li, Z. R., and Chen, M. F. 2024. Exploring the training effectiveness of implementing
ISO 21001 education organization management system- a case study of safe agriculture

training course of the Farmers’ Academy. Taiwan Pestic. Sci. 16: 33-57.

The Agricultural Chemicals Research Institute (ACRI), supervised by the Ministry of
Agriculture (MOA), is currently the only MOA institution that has been verified to comply
with the ISO 21001 Educational Organization Management System (EOMS). The training
center of our institute is committed to educating farmers about safe production practices
and precision pesticide application techniques. This study examines how effectively ISO
21001 has been implemented by the ACRI training center. Specifically, we performed a
case study of the "Crop Pest Control and Pesticide Safety Application Course", a course
that is taught to famers and was developed by the Farmers’ Academy. Applied research
methods used in this study include the PDCA Cycle, Kirkpatrick's four-stage assessment
model, and questionnaires. Our results indicate that implementing ISO 21001 can enhance
the quality of agricultural training. By following the ISO standards, training centers can
establish service criteria and develop diversified services, thereby transforming their roles.
ISO standard 21001 emphasizes the importance of special educational needs and provides

trainees with more customized training services (key concept Q&A measures) to enhance
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* Corresponding author, E-mail: shihhuan@acri.gov.tw

! Agricultural Chemicals Research Institute, Ministry of Agriculture, Taichung



B [SO 21001 ZHilFEse 57

learning outcomes. Indeed, following the implementation of ISO 21001, average post-test
scores were 1.78-2.08 times greater than average pre-test scores. In addition, by following
trainees over multiple years, we were able to evaluate (1) improvement in awareness of
safe pesticide application methods and (2) the effectiveness of policy implementation. This
study can inform ongoing adjustments to course design and service policies.

Key words: education organization management system, Farmers’ Academy, special

educational needs, training quality



