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Table 1. Background information for participants in the learning level (L2) assessment (n=61)

Background Class Number of respondents Percentage
per class (%)
Male 49 80.3
Gender
Female 12 19.7
i Younger than 45 years 37 60.7
c
< Older than 46 years 24 393
. High school or below 18 29.5
Education
College degree or above 43 70.5
. . Yes 9 14.8
Agriculture major
No 52 85.2
Years of farming 10 years or less 45 73.8
experience More than 11 years 16 26.2
Northern Taiwan 5 8.2
Central Taiwan 30 49.2
Farm location Southern Taiwan 19 31.1
Eastern Taiwan 4 6.6
Not currently farming 3 4.9
0.1 ha or below 6.6
0.1 ~0.3 ha 8 13.1
0.3~0.5ha 12 19.7
. 0.5~0.7 ha 9.8
Size of farmland
0.7~1.0 ha 2 33
1.0~2.0 ha 16 26.2
2.0~3.0ha 6.6
3.1 ha or above 9 14.8
L Yes 14 23.0
Authentication
No 47 77.0
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£= - BEIBNEENBAERY test HEDITHER (n=61)
Table 2. Results of paired t-tests that evaluated trainee’s awareness about various aspects of
pesticide safety usage before and after the training course (n=61)

(Soer(ilﬁ;lce Aspect of pesticide safety usage Mean SD t-value”

17 Ability to diagnose infectious diseases and select appropriate  1.52 1.22 9.77%%*
pesticide treatments

15 Ability to diagnose pest insects infections and select 1.61 1.19 10.57%**
appropriate pesticide treatments

13 Ability to identify weeds and select appropriate pesticide 1.66 1.21 10.69%**
treatments

11 Ability to apply microbial pesticides and insect attractants 1.70 1.43 9.31%%*
Ability to assess pesticide toxicity and safety 1.95 1.20 12.66%**
Ability to prevent pesticide resistance and to apply the Mode 2.07 1.26 N2 77
of Action (MOA) System

10 Knowledge of Pesticide Maximum Residue Limits (MRLs)  1.72 1.36 9.92%%*
and Pre-harvest Intervals (PHIs)

3 Ability to assess pesticide and environmental safety 2.05 1.37 11.67***

1 Ability to identify counterfeit pesticide products and pesticide 2.08 1.26 12.95%**
labels

14 Ability to identify the type of phytotoxicity affecting crops 1.64 1.21 10.57%**

7 Knowledge of personal protective equipment for handling 1.90 1.16 12.75%**
pesticides

8 Ability to query the Plant Protection Information System 1.84 1.39 10.30%**

4 Ability to record accurate pesticide-use records 2.03 1.25 12.69%**

9 Knowledge of pesticide mixing and spraying equipment 1.80 1.15 12.22%%*

6 Ability to identify pesticide poisoning and apply appropriate  1.92 1.13 13.26%**
emergency treatments

12 Knowledge of characteristics and applications of plant growth 1.69 1.19 11.07%**
regulators

20 Knowledge of integrated fertilizer management in crops 1.34 1.21 8.68%**

16 Ability to prevent disorders and obstacles of succession 1.61 1.19 10.57%**
cropping

19 Ability to apply technology related to the diagnosis of crop 1.46 1.22 9.35%**
health

18 Ability to apply integrated crop management techniques 1.49 1.22 9.55%**

D Significance of the t-test result, *** P<0.001; ** P <0.01; * P <0.05, n=61.
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Table 3. The difference analysis of correctness between pre-test and post-test in pesticides
safety usage knowledge (n=61)

Pesticide safety usage Pre-test ~ Post-test Difference
factor Test theme %) %) %)
Integrated Pest Q 1: Plant pathogens 31.1 50.8 19.7
Management (IPM)  Q 2: Chemical control of cropland weeds 77.0 90.2 13.1
Identifying pesticide  Q 3: The toxicity risk of pesticides 23.0 63.9 41.0
toxicity and pesticide Q 4: Pesticide resistance and management 98.4 100.0 1.6
labels

Protective equipment Q 5: Pathway of pesticide poisoning 31.1 72.1 41.0
for safely handling Q 6: Mixing of pesticide formulations 52.5 54.1 1.6
pesticides

Integrated Crop Q 7: Mass trapping and monitoring of insect 72.1 82.0 9.8
Management pests with sex pheromones

(ICM) Q 8: Excessive fertilization associated with 65.6 83.6 18.0
phytotoxicity
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RO~ ETITRER (L3) SFTECEEERER (n=142)
Table 4. Background information for trainees in the behavior level (L3) assessment (n=142) "

Background Class Number of Percentage
voters (%)
Male 122 85.9
Gender Female 20 14.1
Younger than 45 years 53 37.4
Age Older than 46 years 89 62.6
] High school or below 56 394
Education University degree or above 86 60.6
) ; Yes 19 134
Agriculture major No 123 26.6
Non-professional farmer 22 15.5
Farming specialization Professional farmer 114 80.3
Not a farmer and no intention of 6 4.2

becoming a farmer

i ; 10 years or less 86 60.6
Farming experience 11 years or more 56 39.4
Northern Taiwan 18 12.7
Central Taiwan 69 48.6
Farm location Southern Taiwan 46 32.4
Eastern Taiwan 5 3.5
Not currently farming 4 2.8
o Yes 47 33.1
Authentication No 95 66.9
Yes 55 38.7
Regularly attended workshops No %7 613
i Less than 1 ha 77 54.2
Size of farmland (ha) More than 1 ha 65 45.8
. 2013 31 21.8
:r(aeiarfiltl};art) E):rrzi completed the 2014 63 44.4
2015 48 33.8
Fruit 51 35.9
i o Vegetable 36 254
Major cultivation Rice 3 232
Tea, grain, others 22 15.5

Y Information surveyed from of the trainees who have completed of the course 1~3 years.
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®E - RBUEHTH 1-3 FEBOEARRFC L2 HEFRARA (L3) 772 (n=142)
Table 5. Evaluation (L3) awareness of trainees about pesticides safety usage (Surveyed from the
trainees who had completed the course 1~3 years) (n=142)

Factor of pesticides Mean factor

Ability conferred by the training program

Order Mean"” SD

safety usage score
Integrated Pest 3.64 ® Ability to diagnose infectious diseases and 10 3.74 0.79
Management select appropriate pesticide treatments
(IPM) ® Ability to diagnose pest insects and select 10 3.74  0.79
appropriate pesticide treatments
® Ability to identify weeds and select appropriate 13 359 0.89
pesticide treatments
® Ability to apply microbial agents and insect 15 3.49 1.00
attractants
Identifying 4.03 ® Ability to assess pesticide toxicity 4 4.03 0.76
pesticide toxicity ® Ability to prevent pesticide resistance and to 8 3.80 0.87
and understanding apply the Mode of Action (MOA) System
pesticide labels . ) .
® Knowledge of Pesticide Maximum Residue 2 4.13  0.80
Limits (MRLs) and Pre-harvest Intervals (PHIs)
® Ability to assess pesticide and environmental 5 4.01 0.76
safety
® Ability to identify counterfeit pesticide products 1 4.16  0.79

and pesticide labels

(Continued on the next page)
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Table S (continued). Evaluation (L3) awareness of trainees about pesticides safety usage (Surveyed

from the trainees who had completed the course 1~3 years) (n=142)

Factor of pesticides Mean factor

safety usage score Ability conferred by the training program Order Mean” SD
Protective equip- 3.79 ® Ability to identify the type of phytotoxicity 12 3.64 0.81
ment for safely affecting crops
handling pesticides ® Knowledge of personal protective equipment 3 4.07 0.75
for handling pesticides
® Ability to query the Plant Protection 9 3.78  0.87
Information System
® Ability to record accurate pesticide-use records 7 3.82 093
® Knowledge of pesticide mixing and spraying 6 392  0.79
equipments
® Ability to identify pesticide poisoning and 14 351 0.79
apply appropriate emergency treatments
Integrated Crop 3.50 ® Knowledge of characteristics and applications 18 333  0.85
Management of plant growth regulators
(ICM) ® Knowledge of integrated fertilizer management 11 3.72  0.76
in crops
® Ability to prevent disorders and obstacles of 16 348  0.69
succession cropping
® Ability to apply technology related to the 14 351 073
diagnosis of crop health
® Ability to apply integrated crop management 17 347  0.78

techniques

" The total score of awareness assessment is 5 points, the highest score is 5 points, and the lowest score is

1 point.
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|/ BHTI 13 FEENRIG K EEBFRGERER (L4) 2V E (n=142)
Table 6. The results level (L4) assessment of trainees by farm operating benefit (Surveyed from
the trainees who had completed the course 1-3 years) (n=142)

Benefit Change rate Number of  Percentage Performance
voters (%) (mean)
None 36 254
+1-10 % 59 41.5 Total increase of 66.1%;
Agricultural +11-20 % 25 17.6 conservative estimates suggest that
produce sale +21-30 % 6 42 the increase was at least 10.04%
+ 31 % or more 4 2.8
Decrease 12 8.5
None 36 254
+1-10 % 68 47.9 Total increase of 70.4%;
. +11-20 % 24 16.9 conservative estimates suggest that
Net farm income +21-30 % 3 2.1 the increase was at least 9.3 %
+ 31 % or more 5 3.5
Decrease 6 4.2
None 19 13.4
-1-10 % 55 38.7 Total reduction of 85.9%;
Average pesticide - 11-20 % 34 23.9 conservative estimates suggest that
usage per hectare  -21-30 % 13 9.2 the reduction was at least 14.2%
- 31 % or more 20 14.1
Increase 1 0.7
30.0 -
[ 2013 trainees
230 . [72014 trainees
~ 20.0 - 22015 trainees
S
s
& 100 - :
giifinl

None +1-10% + 11-20% + 21-30% + 31% or more Decrease

Agricultural produce sale

B iR 1 E3FRN REREEREELIBELHH (%) -
Fig. 2. Trainees distribution in different sale change (%) for agriculture produces within 1

to 3 years after training course.
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Fig. 3.

after training course.

Trainees distribution in different net farm income change (%) within 1 to 3 years
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Fig. 4.

Trainees distribution in different reduction rate (%) of pesticide usage per hectare

within 1 to 3 years after training course.
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Table 7. T-test analysis of the behavior level (L3) relationship between four-factors of pesticides
safety usage and regular attendance of training (n=142)

Pesticides safety usage factor of L3” Regular attendance Mean SD  t-value"
Yes 3.78 0.71 1.81
Integrated Pest Management (IPM )
No 3.55 0.71
Identifying pesticide toxicity and pesticide label Yes 41000621
entifying pesticide toxicity and pesticide labels
yinep xieity anp No 398 065
) ) ) o Yes 3.90 0.60 1.69
Protective equipment for safety handling pesticides
No 3.72 0.61
Yes 3.67 0.65 .
Integrated Crop Management (ICM ) 2.58
No 3.39 0.62

b Significance of the t-test result, *** P<0.001; ** P <0.01; * P <0.05, n=142

D1L3: Level 3 (Behavior Level of Kirkpatrick)
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Table 8. Pearson correlation analysis between training cognitive behavior (L3) and farm
operating benefit (L4) (n=142)

L3" L4?
Pesticides safety — -
usage factor MY IdenFlf‘yn}‘g Pr(?tectlve Mo Sales .Income Usage
pesticide”  equipment” increase” increase® reduction”

L3" 1PM* 1

Identifying pesticide”? ~ .712%* 1

Protective equipment > .686%* 797%* 1

IcM” T69%*  750%* LA 1
L4 ? Sales increase 7 074 020 021 025 1

Farm income ¥ 214%  182% 206* 158 671%x ]

Reduction in pesticide ~ .243** .201* 107 135 260%* 395%%* 1

use

D'L3: Level 3 (Behavior Level of Kirkpatrick’s four-level evaluation model).
D L4: Level 4 (Results Level of Kirkpatrick’s four-level evaluation model).
3 Integrated Pest Management (IPM).

) Identifying pesticide toxicity and understanding pesticide labels.

% Protective equipment for safely handling pesticides.

% Integrated Crop Management (ICM).

7) Rate of sales increase for agricultural products.

® Rate of increase in net farm income.

9 Rate of reduction in pesticide use.

** The correlation was found to be significant at a level of 0.01 (two-tailed).

* The correlation was found to be significant at a level of 0.05 (two-tailed).
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Table 9. Results of t-tests that evaluated the difference of awareness, which between learning
level (L2, knowledge-test) and behavior level (L3, cognitive investigation) after

training course 2 years

Awareness of training

L3-L2 Paired Sample t test

Pesticides safety usage factor

Evaluation level’  Mean SD Mean SD t-test”
D L3 3.73 .700 .
IPM 42 91 3.618
L2 3.31 759
L3 4.08 575 .
Identifying pesticide ” 54 87 4.887
L2 3.54 .651
] ) 3 L3 3.83 .549
Protective equipment .30 .88 2.693
L2 3.53 .650
p L3 3.57 .589
icMm? 27 93 2231
L2 3.31 .699

Integrated Pest Management (IPM).
2

3)

&

Integrated Crop Management (ICM).

model).

Protective equipment for safely handling pesticides.

Identifying pesticide toxicity and understanding pesticide labels.

L3: Data collected from the 2016 survey (L3, Behavior Level of Kirkpatrick’s four-level evaluation

L2: Data collected from the 2014 survey (L2, Learning Level of Kirkpatrick’s four-level evaluation

model).

6 Significance of the t-test result , *** P<0.001; ** P <0.01; * P <0.05, n=62.
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Evaluating the Training Effectiveness of the
Pest Control and Pesticide Safety Course
Offered by the Farmer’s Academy in Taiwan

Tzu-Fen Chenl*, Yu-Hsia Hol, Mei-Hui Wangl, Miao-Fan Chen'

Abstract

Chen, T. F., Ho, Y. H., Wang, M. H., and Chen, M. F. 2018. Evaluating the training effectiveness
of the pest control and pesticide safety course offered by the Farmer's Academy in Taiwan.

Taiwan Pestic. Sci. 4: 83-102.

This study investigated the training effectiveness of the pest control and pesticide
safety application course offered by the Farmers’ Academy. Two questionnaires based
on Kirkpatrick’s four-level evaluation model were designed to study the training
effectiveness. The first questionnaire evaluated “learning level” and was administered to
participants before and after they had completed the training course. This evaluation
revealed that participants significantly increased their awareness of “Integrated Pest
Management”, “Identifying pesticide toxicity and pesticide labels”, “Protective equipment
for safety handling pesticides”, and “Integrated Crop Management” after completing the
course.

The second questionnaire evaluated the “behavior level” and “result level” of Kirkpatrick’s
four-level model. Specifically, this second questionnaire tracked the awareness and farm
management effectiveness of trainees 1~3 years after they had completed the training
course. We received 142 valid responses (a recovery rate of 73%) for this questionnaire,
and this data showed that “Ability to identify counterfeit pesticide products and pesticide
labels”’, “Knowledge of Pesticide Maximum Residue Limits (MRLs) and Pre-harvest Interval

(PHI)*’, and “Knowledge of personal protective equipment for handling pesticides’” were

Accepted: September 6, 2018.
* Corresponding author, E-mail: feny3721@tactri.gov.tw

! Taiwan Agricultural Chemicals and Toxic Substances Research Institute, Council of Agriculture, Taichung
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the top three ability of the rational usage in pesticide application, after 1~3 years. In terms
of benefits to the farm, 66.1% of the trainees considered in this study reported an increase
(of at least 10.04%) in crop sales, 70.4% reported an increase (of at least 9.3%) in
agricultural operating profit, and 85.9% reported a decrease (of at least 14.2%) in per
pesticide usage unit area. Findings from this study can be used to help further improve the

design of the pesticide safety application course.

Key words: training effectiveness, pesticide, Farmers' Academy.



