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The effectiveness of in‑service 
training “pharmacopeia home 
health” based on Kirkpatrick’s model: 
A quasi‑experimental study
Mahtab Firooznia, Amir Hamta1, Sareh Shakerian2

Abstract:
BACKGROUND: Assessing the effectiveness of in‑service training courses in order to achieve 
the desired goals and reduce the waste of costs and opportunities in the system is necessary. The 
purpose of this study was to determine the effectiveness of the “pharmacopeia home health” course 
considering its importance in different aspects using the Kirkpatrick model.
MATERIALS AND METHODS: The present study was a quasi‑experimental conducted at community 
health workers (CHWs) on three levels of reaction, learning, and behavior. In each phase, a valid 
questionnaire was used to measure the outcome according to the Ministry of Health guidelines with 
pretest and posttest measurements. The data were analyzed through SPSS 23, using descriptive 
statistics and repeated measures test and general linear model.
RESULTS: The results of the study showed that at the level of reaction in terms of content and 
holding, conditions of implementation were favorable. Findings at the level of learning showed 
that the training course was only effective in enhancing the knowledge and awareness about drug 
maintenance and had no significant effect on other areas. In the third level, the results of the CHWs’ 
performance showed that in some areas, the results were influenced by the demographic variables.
CONCLUSION: The present study showed the effectiveness of education in different areas using 
on the Kirkpatrick model. Given the lack of impact of education in some areas in the present study 
and on the other, it is necessary to consider cooperative learning methods in order to develop the 
effectiveness of the courses.
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Introduction

Essential medicine supply is one of 
the components of primary health 

care. The Iranian National Health‑Care 
System predicted medications for home 
health (khanehay behdasht) to maximize 
access to basic health services. The 
“pharmacopeia home health” package 
is one of the health system development 
programs that are available to community 
health workers  (CHWs) since the early 

years of the home health establishment. 
The “pharmacopeia home health” package 
contains information about medicines that 
are available to CHWs and prescribed 
when there is no access to physicians.[1] In 
rural areas, CHWs are the first that patients 
refer to, and they treat patients according to 
guidelines of the Ministry of Health within 
the scope of authority and medicines of 
the “pharmacopeia home health.” Another 
important issue is paying attention to the 
maintenance and storage of medicines, 
observation of the supply chain and 
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consumption, due to medicines are one of the most 
expensive products offered, neglecting to principals of 
the maintenance it causes spoilage and waste of resources. 
On the other hand, inappropriate consumption of drugs 
can exacerbate the condition or cause serious damage.[1,2] 
Therefore, prescribing and how to take the drug by the 
patient must be fully compliant with health system 
guidelines. In general, in prescription, there is sensitivity 
to its side effects and costs. It is clear that adherence to the 
principles of appropriate maintenance and prescription of 
medicines based on the guidelines of the Iranian Ministry 
of Health by CHWs requires sufficient knowledge and 
skills.[2] Nowadays, in‑service training is considered as 
one of the main strategies to increase the knowledge, 
skills, capability, and efficacy of employees.[3] Therefore, 
human resource training is not only desirable but also an 
activity that every organization should devote resources 
to do that.[3] Given the limited resources of each system, a 
training is cost‑effective that can achieve predetermined 
goals.[4] There are many models to evaluate and assess 
educational effectiveness, all of which aim to examine the 
performance and improvement of training programs.[5] 
The Kirkpatrick model is one of the most widely used 
models for the evaluation of training effectiveness 
introduced by Donald Kirkpatrick in 1959. According 
to this model, training can be evaluated at four levels 
of reaction, learning, behavior, and result. This model 
starts from the first level and then goes to the second 
and third levels if the time and budget allow; the 
information of each level is the basis for the evaluation 
of the next levels.[6‑8] In order to ensure the effectiveness 
of in‑service training courses and considering the 
necessity of strengthening the health‑care system and 
the importance of pharmacopeia in functional tasks of 
CHWs, the present study was designed and conducted 
using the Kirkpatrick model.

Materials and Methods

The current quasi‑experimental study with one‑group 
pretest–posttest design was performed in 2018; the 
ethical issues were considered.

The sample size included all CHWs (n = 70) employed 
in Qom Province, Iran. The content of the educational 
intervention consisted of the “pharmacopeia home 
health” training package approved by the Iranian 
Ministry of Health. The expected outcomes of the first 
three levels of the model including reaction, learning, 
and behavior were measured using the relevant valid 
instrument.

For the evaluation of the first level, i.e., reaction/
satisfaction of the participants, the training evaluation 
questionnaire issued by the Department of Human 
Resource Training and Empowerment, Qom University 

of Medical Sciences, with a reliability of 0.94 was used. 
This questionnaire examines three areas of content, 
presentation, and instructors, and scores are given 
based on a five‑point Likert scale. Its content validity 
was approved by the Department of Human Resource 
Training and Empowerment, Qom University of 
Medical Sciences, with the participation of education 
experts.

In order to evaluate the learning level, the pretest–posttest 
method including questions related to educational 
contents to evaluate learners’ knowledge, attitude, 
and behavior  (scenario design) in six domains) 
keeping the medicines, analgesics and fever reducers, 
diarrhea treatment medicines, parasite infection 
treatment, pediculosis treatment and antihistamine, 
and antibiotics). Content validity index  (CVI  =  0.87) 
for instruments has been determined and computed 
based on simplicity, relevancy, and clarity for each item 
using the opinions of  10 experts including managers, 
program experts, and training experts. The reliability 
of the instrument was confirmed by Cronbach’s alpha 
coefficient of 0.88. Cronbach’s alpha coefficient was 
calculated for each of the domains including keeping 
the medicines 0.75, analgesics and fever reducers 0.77, 
diarrhea treatment medicines 0.80, parasite infection 
treatment 0.71, pediculosis treatment and antihistamine 
0.82, and antibiotics 0.91.

Pretest was conducted before training. Then, immediately 
after the presentation of the educational content, the 
same questions were given as posttest, and to evaluate 
the lasting knowledge of the CHWs, the questions were 
asked again from the participants 3 months later.

To evaluate performance, the checklist was developed 
and validated based on the guidelines of the Iranian 
Ministry of Health. Content validity was confirmed 
by the same opinion expert panel. An intra‑rater 
reliability observer was calculated by Pearson correlation 
coefficient (r = 0.78, P < 0.05) for one observer in 10‑day 
intervals. Performance has been evaluated by an expert 
observation (researcher) during the 6 months following 
training.

SPSS software version  23) IBM Inc., Chicago, IL, 
USA (was employed for data analysis using descriptive 
statistics, repeated measurements test, and general linear 
model.

Results

In the current study, of 70 CHWs, 25 (35.7%) were male 
and 45 (64.3%) female. The mean age of participants was 
38.96 ± 7.9 years, and their mean work experience was 
15.73 ± 9.07 years.
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Descriptive statistics at reaction level showed that the 
highest mean score  (3.26  ±  0.77) in the educational 
content domain belonged to the applicability of the 
content in increasing job‑related knowledge [Table 1].

The results of the analysis of first‑level data using 
generalized linear model showed that demographic 
variables had no significant relationship with educational 
content (P  >  0.05). However, the satisfaction level of 
female CHWs was significantly higher than that of their 
male colleagues (P = 0.02).

The results of the study on learning level based on 
content provided by the instructors in terms of attitude, 
knowledge, and behavior showed that the trend of 
knowledge score (range: 0–88) had the highest change 
in the three stages of the test [Table 2].

Post hoc test results showed a significant relationship 
between pretest and posttest and lasting knowledge in 
keeping the medicine domain (P < 0.05) [Table 3].

Evaluation of the three levels of CHWs based on the 
content provided by the instructors showed that there 
was a significant relationship between the variables of 
gender and age and work experience in home health 
with the behavior of CHWs only in the domains of 
prescription of antibiotics and satisfaction of clients 
with the behavior of CHWs and educations and 
advice provided by them (P < 0.05), but no significant 
relationship was observed in other domains (P > 0.05) 
[Table 4].

Discussion

The present study aimed at evaluating the effect of home 
health pharmacopeia training program at three levels of 
reaction, learning, and behavior.

The results showed that most of the participants were 
satisfied with the content, the instructors, and conditions 
of holding the course. Regarding the evaluation of 
the instructors, the results showed that the most 
dissatisfaction was attributed to the third instructor due 
to the lack of using active teaching methods and the poor 

performance in resolving the ambiguities and answering 
the questions.

The studies by Dorri et al.[9] and Yoon et al.[10] showed the 
satisfaction of the learners with professional continuing 
education programs based on the Kirkpatrick model.

In a study on the evaluation of research workshops 
based on the Kirkpatrick model, Abdulghani et  al. 
showed that 24% of the participants were satisfied, 53.4% 
conditionally satisfied, and 22.4% dissatisfied with the 
program.[11] The results of the study by Hojjati et al.[12] 
showed the desirable status of the training course. The 
results of the studies by Farnia et  al. and Ahanchian 
et  al. in general education and Rezazadeh Bahadoran 
et al. were consistent with those of the current study at 
reaction level.[13‑15]

Results of the evaluation of the learning level showed that 
the training course was only effective in enhancing the 
knowledge and awareness of CHWs of drug maintenance, 
but no significant effect was observed in other domains. 
Therefore, the effectiveness of the training course at 
the learning level was questionable, except for drug 
maintenance domain. The results of the present study were 
in line with those of the studies by Schober[16] and Orangi 
et al., showing that none of the in‑service training courses 
held in Shiraz, Iran, were effective in teaching methods and 
techniques, classroom management, students’ academic 
performance, and teachers’ professional performance.[17] 
The results of all the above‑mentioned studies were in 
line with those of the present study, but in contrast, the 
results of the study by Hojjati (2012) showed that in‑service 
training course for nurses could increase knowledge and 
skills and cause behavioral change in learners. However, 
since the current study was almost practical, its results 
could not be generalized. Yoon et  al. also reported the 
training course effective for medical interns.[12]

Evaluation of the behavior of CHWs in home health 
showed that in some domains, the effect of age, gender, 
and work experience was significant on behavior. In 
the analysis of the data obtained from the domains 
of prescription of antibiotics and treating clients, it 
was shown that the mean score of CHWs reduced by 

Table 1: Descriptive statistics of evaluation scores of the content, instructors, and holding of the course
Issues (Step 1 model) Maximum score to be obtained Mean±SD
The applicability of course content in enhancing job‑related knowledge 4 3.26±0.77
The ability of the course to generate interest in specialized study 4 3.06±0.84
Course success in presenting new content 4 3.09±0.91
Overall evaluation of course content 12 9.40±2.27
Overall evaluation of course performance 24 16.77±5.43
First lecturer 24 21.74±3.65
Second lecturer 24 20.20±4.50
Third lecturer 24 16.28±6.37
SD=Standard deviation
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0.03 (standard error = 0.13) with age increase. The results 
of the study by Farnia et al. were in line with those of the 
present study on behavior and performance domain.[13] 
They attributed this reduction to theoretical training and 
lack of motivation in learners. On the other hand, the 
results of some studies were not consistent with those 
of the present study.

Many studies showed that the utilization of modern 
teaching methods promotes learning at different levels. 

The results of the study by Heydari et al. showed the 
effectiveness of training courses using modern teaching 
methods such as teamwork, brainstorming, and group 
discussion based on the Kirkpatrick model of promotion 
at three levels.[18]

The results of the study by Farjad showed that despite 
increased use of the four‑level Kirkpatrick model 
in education, no adequate attention is paid to new 
approaches in order to increase the effectiveness of 
programs.[19] On the other hand, today, with changing 
cultural and socioeconomic conditions in rural areas of 
Iran, it is necessary to employ modern teaching methods 
along with monitoring and surveillance to enhance 
the level of knowledge and skills of CHWs in order to 
respond to their educational needs in the best possible 
manner.[20]

The study was also faced some limitations including 
inability to measure the performance of CHWs in 
all domains covered by the checklist, use of scenario 
instead of observation of actual behavior of the 
health worker when referring to home health, not 
providing new pharmacopeias by the health system, 
inaccessibility of the population covered by the home 
health to required medicines, and a large gap between 
holding the training course and implementation of 
the new pharmacopeia. It is recommended to identify 
deficiencies and weaknesses of the training program 
issued by upstream officials, and similar studies 
should be conducted in different regions considering 
modern teaching methods and various aspects of 

Table 3: Results of the post hoc test  (pairwise comparison) of long‑term effect
Issue Post hoc test results Mean difference (Standard Error) P
Keeping the medicine Pretest Posttest 6.85 (0.72) <0.0001

Pretest Long‑term effect 4.53 (0.90) <0.0001
Posttest Long‑term effect 2.32 (0.55) <0.0001

SE=Standard error

Table 2: Descriptive statistics of total score in 
pre‑  and posttest and lasting knowledge by areas of 
attitude, knowledge, and behavior
Step 2 model (learning 
domains)

Mean±SD Maximum score 
to be obtained

Attitude
Pretest 41.55±5.21 60
Posttest 46.22±6.55 60
Long‑term effect (after 3 months) 44.23±4.90 60

Knowledge
Pretest 45.23±10.23 88
Posttest 79.31±6.43 88
Long‑term effect (after 3 months) 66.82±9.78 88

Behavior (scenario base)
Pretest 46.41±9.78 72
Posttest 63.08±6.06 72
Long‑term effect (after 3 months) 60.00±6.07 72

Total score
Pretest 133.20±16.64 220
Posttest 188.62±11.64 220
Long‑term effect (after 3 months) 171.05±15.25 220

SD=Standard deviation

Table 4: Results of the analysis of general linear model in performance domain of community health workers by 
demographic variables
Performance
Domain (Step 3 model)

Variable P 95% CI B 
coefficient

SD
Maximum Minimum

Prescribing antibiotic drugs Male 0.89 1.7 −1.9 −0.12 0.93
Female References
Age 0.02 −0.03 −0.57 −0.3 0.13
Previous experiences (years) 0.02 0.53 0.03 0.28 0.12

Community health worker’s 
treatment of clients

Male 0.08 0.09 −1.3 −0.64 0.37
Female References
Age 0.004 0.05 −0.27 −0.16 0.05
Previous experiences (years) 0.02 0.21 0.01 0.11 0.05

Health and pharmaceutical 
description of community 
health worker to clients

Male 0.97 0.69 −0.71 −0.01 0.36
Female References
Age 0.04 −0.003 −0.21 −0.1 0.05
Previous experiences (years) 0.21 0.15 −0.03 0.06 0.04

CI=Confidence interval, SD=Standard deviation
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program implementation for effective interventions 
and appropriate policies.

Conclusion

The results of the present study showed the effect of the 
evaluation of training courses based on the Kirkpatrick 
model. Furthermore, given the evidence available in the 
literatures, the effectiveness of teaching and evaluation 
from various aspects based on evaluation models, it 
seems to provide valuable information from different 
aspects of the program to managers and policymakers 
and also enhances the effectiveness of the programs and 
prevents waste of resources.
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