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INTRODUCTION

The rapid development of the livestock industry requires 
the products produced to be competitive from a glob-

al perspective (Ilham et al., 2021; Nassyrova et al., 2020; 
Nurfadillah et al., 2018). Competitive advantage must be 
based on improvement of human resources quality (Zhang, 
2022). In the last decade, human resources have played an 

essential role due to the enormous impact on the success of 
a project (Romo et al., 2023). Therefore companies or the 
job market require better talent throughout history, consid-
ering that humans have been the key determinant to the 
fate of a company (Wang et al., 2022). 

Internships is a way of improving the quality of human 
resources. Internships were very practical and have a posi-
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tional effect on improving the quality and skills of work and 
attitudes toward future careers (Bawica, 2021). Internships 
increase opportunities to get a job and adjust to the job 
market. Graduates could implement the knowledge gained 
from universities, thus increasing their reputation and visi-
bility (Nicolas et al., 2022; Nunley et al., 2016). Applicants 
with internship experience have a 12.6% higher chance of 
being invited to a job interview (Baert et al., 2021). 

Another effort to increase the competitiveness of livestock 
products, especially broiler chickens, was to use cages with 
a closed-house system (Ilham et al., 2021; Utomo et al., 
2019). Closed-house cages are a new form of animal hus-
bandry innovation that prioritizes the use of technology 
(Stormshak, 2004). A closed house had the principle of 
providing cage conditions with good air and minimizing 
contact with humans to provide livestock comfort and in-
crease productivity (Suasta et al., 2019). A closed house was 
a cage system that must remove excess heat, excess water 
vapor, and harmful gases such as CO, CO2, and NH3 in 
the cage. On the other hand, closed houses provide various 
oxygen needs for chickens (Huda et al., 2021; Yani et al., 
2014). Thus, raising broiler chickens with a closed-house 
system could increase the performance index and business 
competitiveness compared with the open-house system 
widely used in Indonesia (Farida et al., 2022; Setiadi et al., 
2021; Suasta et al., 2019).

However, only a few students or college graduates have 
completed internships in closed houses. Various underlying 
causes, such as the strict biosecurity requirements of closed 
houses and the curricula of higher education institutions 
in animal husbandry, have not been adequately addressed 
(Nicolas et al., 2022; Soliman and Abdallah, 2020). This 
condition makes livestock industry players need help find-
ing prospective skilled workers ready to use (Baert and Ver-
haest, 2019; Ragkos et al., 2018; Sinclair and Phillips, 2019). 

On such perspective, conducting a study on implement-
ing internships in broiler-closed houses was interesting. At 
the closed-house broiler chickens of Andalas University, 
internships have been carried out since June 2020; while 
everyone was at home due to the COVID-19 pandemic 
(Oyegu et al., 2020). Student groups with their awareness 
and assignments from campus conducted internships in 
closed houses in collaborating with PT Karya Semangat 
Mandiri. Lectures and staff of PT. Karya Semangat Man-
diri guided this internship (Urian et al., 2010). The activity 
continues with other groups; until January 2023, there have 
been internships for 269 students. These students did not 
only come from internal Andalas University but also from 
various campuses in Indonesia, such as Udayana Universi-
ty, IPB University, Sultan Syarif Kasim State Islamic Uni-
versity, Padang State University, private Tuanku Tambusai 
Unversity and Payakumbuh State Agricultural Polytechnic. 

While efforts to achieve broiler production performance we 
also need to review the implementation of internships in 
broiler-closed houses (Kleinsorgen et al., 2020). Assessing 
the internship activities that have been carried out could 
help identifying related issues for future improvement 
(Mott et al., 2021; Nicolas et al., 2022). Implementation of 
this internship were carrying out in conjunction with the 
broiler chicken production process. Thus, exploring wheth-
er there was an effect on broiler chicken production perfor-
mance due to internship cognitive domain improvement 
was more interesting. Based on this background, a study 
was conducted “ on Improving Apprentices’ Cognitive As-
pects and Its Influence on Broiler Chickens’ Performance 
Index in Closed Houses”.

MATERIAL AND METHODS

This research was conducted at the closed house of broiler 
at Animal Science Faculty of the Andalas University from 
December 2021 to December 2022. We chose this location 
because it has conducted internship activities, and the nec-
essary data was available (Cañibano et al., 2019). This re-
search used participatory action research (PAR), described 
as a reflection of the actions carried out among both broiler 
production and student internship experience (Martin et 
al., 2019; Yang, 2020). The participants began their activi-
ties by planning their internship program, which involved 
broiler production activities. This process started with the 
preparation of the housing, the readiness for DOC place-
ment, and the management of broilers during the brood-
ing/starter, grower, and finisher phases. Subsequently, they 
planned for harvesting and evaluated the activities at the 
end of the rearing period. The researchers who also a part of 
internship facilitators presented this research quantitatively 
(Erro-Garcés and Alfaro-Tanco, 2020).

The study’s respondents were taken by census method (Li 
and Zhang, 2022), namely all apprentices at the closed 
house of broiler chickens of Andalas University during the 
study. There were 113 students of internship participants in 
seven broiler production periods. Primary data on improv-
ing internship’ cognitive aspects obtained from comparing 
between pre-test and post-test results. Material of both 
pre-test and post-test consisted of four topics: (a) intro-
duction of closed house, (b) sub-system in closed house, (c) 
closed house technical management, and (d) closed house 
administration management. This test’s results filled the 
form of numbers on a scale of 1-100. At the same time, 
we obtained secondary data regarding the broiler’s perfor-
mance index from staff of PT. Karya Semangat Mandiri. 
The performance index, commonly accepted in the poultry 
industry, is one of the measuring tools for broiler chick-
en production performance (Bird, 1955; Sanmorino et al., 
2017). 
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Collected data on improving the cognitive aspects of ap-
prentices and the performance index of broiler chickens in 
closed houses were analyzed quantitatively (Li and Zhang, 
2022). IBM SPSS Statistics 26 was used to conduct a re-
gression analysis between an increased cognitive under-
standing of apprentices and the broiler performance index 
in closed houses (Cooksey and McDonald, 2019).

RESULTS AND DISCUSSION

Internship at Closed-House Broiler Chicken
The Faculty of Animal Science manages the closed house 
of broiler chickens at Andalas University, situated at the 
Edu Farm Limau Manis Campus in Padang City, Indone-
sia. This closed house was a grant from PT. Charoen Pokh-
pand Indonesia Tbk – using corporate social responsibility 
(CSR) scheme. It has a capacity of 20,000-24,000 broiler 
chickens. The Faculty of Animal Science formed a unique 
team of lecturers and internal staff in its management. This 
enclosed facility engages in a collaborative effort with staff 
of PT. Karya Semangat Mandiri – member of Charoen 
Pokhpand groups – for operational purposes. Collabo-
ration between them was set up as part of a partnership 
agreement on livestock farming endeavors (Republik In-
donesia, 2017).

While on the one hand, it aims to generating addition-
al income for Andalas University, the closed houses also 
have educational functions to improve students and grad-
uates competencies. Educational activities included practi-
cums, field lectures, research, comparative studies, and 
internships. A joint team of lecturers from the Faculty of 
Animal Science of Andalas University (the authors), and 
company staff from PT. Karya Semangat Mandiri was set 
up to guide the internship activity. This team collaborated 
to manage internship activities, from compiling guidelines 
and preparing participants to assist in implementing the 
internship process and stages to facilitating the achieve-
ment of goals (Kensinger and Muller, 2006; Sinclair and 
Phillips, 2019; Urian et al., 2010).

They interned in a closed house of broiler chickens for at 
least one production period. Based on local experience, one 
internship period was about 50 days. This duration could 
be longer or shorter, depending on the period of chickens 
in and harvest in the closed house. This duration includes 
approximately 10 days for house preparation and sanita-
tion, around 35 days from DOC placement to the harvest 
period, and 5 days for evaluation and planning for the next 
cycle. Internships were done daily, normally from 08 am to 
05 pm or depend on broilers needs. 

The design of this internship aimed to enhance the knowl-
edge (cognitive) and skills of participants concerning four 
aspects. (a) the technical techniques of broiler farming, 

(b) seven closed-house systems and business analysis, (c) 
their management and (d) institutional arrangements and 
administration support system. Internships also covered 
teachings on broiler-chicken partnerships and current is-
sues pertinent to the poultry industry. During the intern-
ship’s daily activities, participants applied and discussed 
practices of teamwork, discipline, responsibility, critical 
thinking, and effective communication. That way, therefore 
students who have graduated from this internship were ex-
pected to handle the standard of operating procedure of 
poultry industrial. Then, the students participants are ac-
customed to working in teams and strongly motivated to 
succeed. Within the research period 2021 to 2022, there 
were seven internship groups at the closed house of Anda-
las University, as shown in Table 1.

Table 1: Internship periods at the Andalas University’s 
broiler closed house (December 2021 to December 2022).
Appren-
tices 
(group)

Number 
of par-
ticipants 
(people)

Time Home Institution

1 14 December-January Andalas University
2 15 February-March Andalas University
3 14 March-April Andalas University
4 14 April-June Andalas University
5 21 July-August Andalas University
6 18 September-October Padang State Uni-

versity and Udayana 
University

7 17 November-December IPB University and 
Andalas University

Total 113
Source: Research Results, 2022.

As depicted in Table 1, we categorized 113 internship par-
ticipants into seven groups during the study period. Each 
group consists of 14 to 21 participants. All participants 
were students from both the internal and external Univer-
sity. Faculty of Animal Husbandry, Andalas University, and 
several other campuses, such as Padang State University, 
Udayana University, and IPB Univer-sity.

Improvement of Cognitive Aspects of Internship 
Participants
This study measured the cognitive aspects of internship 
participant’s knowledge and thinking skills (Adams, 2015). 
We tested four things: introducing closed houses, sub-sys-
tems within closed houses, technical management, and ad-
ministration management of closed houses. The test results 
were shown in Table 2.

The first topic, the introduction to the closed house, dis-
cusses general knowledge about closed houses, consisting of 
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room temperature that could be regulated and controlled. 
The critical role of electricity and electrical systems is to 
increase productivity, and this requires more significant in-
vestment costs. The internship participant got a score of 
65.5 on the pre-test. This figure was quite good because the 
material on this topic was ubiquitous for animal husband-
ry students. After the internship, that number increased 
to 82.5. A considerable increase of 26% occurred because, 
in the internship process, there was confirmation and an 
addition to existing knowledge through learning by doing 
(Weiss et al., 2014).

Table 2: Participants pre-test and post-test result values of 
internship.
Topics Achievement of the cognitive aspects

Pre-
test 
Scores

Post-
test 
Scores

Increased 
Value

Percentage 
of Im-
provement

Introduction about 
closed-house

65.5 82.5 15.5 26.0

Sub-system in a closed 
house

36.8 78.2 41.3 112.2

Closed-house technical 
management

52.8 78.6 25.9 49.1

Closed-house adminis-
tration management

47.6 81.9 35.8 71.9

Average 50.7 80.3 29.6 58.4
Source: Research Results, 2022.

In the second topic, sub-systems in closed houses, the dis-
cussion was understanding the existence of closed hous-
es and their operationalization. This topic seems to be the 
least mastered by apprentices during the pre-test. Thus, the 
score could have been higher, at 36.8. Internship partic-
ipants generally need to comprehensively understand the 
sub-systems in closed houses, such as ventilation, evapo-
ration, feeding, lighting and electrical systems, brooding, 
curtains, and watering system (Utomo et al., 2019; Wilcox 
et al., 2023). After carrying out the internship, participants 
gained a significant increase in knowledge about the top-
ics of sub-systems in the closed house. The post-test score 
showed an increase of 78.2% or 112.2% from the origi-
nal condition. The significant increase in value occurred 
because we assigned particular tasks to internship partici-
pants in groups related to the sub-system within the closed 
house (Leary and Sherlock, 2020). This approach, there 
was an intensive learning process, interaction, and discus-
sion between others. At the end of the internship period, 
the report was presented in front of team members and 
internship supervisors (Karji et al., 2020).

The third topic is closed-house technical management, 
which discusses the technical maintenance of broiler chick-
ens in closed houses, managing biosecurity, and creating 

comfortable cage and chicken conditions. The value ob-
tained by participants was 52.8 in the pre-test. This number 
was also relatively low; internship participants tend to only 
know in theory. After doing the internship, participants 
gained a relatively high increase in knowledge. At the time 
of the post-test, the value obtained was 78.6, an increase 
of 49.1%. The active involvement of all apprentices in vari-
ous processes within the closed house, including observing 
chickens, feeding, maintaining biosecurity, and operating 
temperature control tools and machinery, contributed sig-
nificantly to this increase (Cseke, 2023; Kolb and Kolb, 
2005). If there was a problem, internship participants dis-
cussed it with each other and also with the supervisor and 
took corrective steps together with the kennel officer.

The fourth topic, closed-house administration manage-
ment, concerns recording and partnership concepts and 
practices. The intern scored 47.6 on the pre-test, again a 
low score. When doing an internship, the participants must 
be disciplined in recording at least some data, namely de-
pletion, weight growth, feed consumed, water consumed, 
temperature, and yield when harvesting (Stygar et al., 
2022). We recorded daily data on Google Sheets so that 
all participants and internship supervisors could equally 
observe it (Egeru et al., 2023). This data was the subject 
of analysis and discussion related to the conditions in the 
closed house. In the industrial world, everything revolves 
around data (Valdez et al., 2019). The participants overflow 
with data and learn to interpret the data to formulate prac-
tical solutions to problems (Chen et al., 2013).

The weakest aspect of this topic was the participants’ under-
standing of partnerships in the livestock business. Most of 
the internship participants required assistance in compre-
hending this concept. Additionally, the findings indicated 
that lectures lacked of extensive coverage of partnership-re-
lated material, especially concerning broiler chickens. The 
internship aimed to bridge this gap by including thorough 
discussions and partnership-focused assignments, fostering 
intense dialogues among participants and supervisors. One 
of the leading cases discussed was about the closed house 
of broiler chickens of Andalas University itself, which acts 
as plasm and PT. Karya Semangat Mandiri as core or nu-
cleus (Amam, 2022; Ridwan and Kasim, 2020). Through 
the process, internship participants improved their ability 
to answer questions related to recording and partnerships 
during the post-test. This improvement is was proved as ev-
ident from the increase in value to 81.9, reflecting a 71.9% 
increase from the original condition.

The average pre-test score of internship participants on the 
intricacies of broiler management using the closed-house 
system was 50.7. This score is considered low, as most 
participants had not received comprehensive material on 
closed-house management in their respective lecture class-
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es. Today, closed houses have played a vital role in the com-
petition of the global livestock industry (Ilham et al., 2021; 
Setiadi et al., 2021). The college curriculum should follow 
and accommodate the needs of the industry (Nazihah et al., 
2024; Urian et al., 2010). This condition requires the parties 
to make a joint formulation (universities and industry) so 
that a match benefit for all (Ranabahu et al., 2020).

After completing the internship, participants demonstrat-
ed an increase in cognitive aspects, as evidenced by achiev-
ing a post-test score of 80.3, reflecting a 58.4% increase 
from the previous condition. This value is calculated using 
the following formula:

This increase confirmed that internships were highly prac-
tical and positively impact in working knowledge, quality, 
and skills (Bawica, 2021; Nicolas et al., 2022; Yusuf et al., 
2019).

Performance Index of Broiler in Closed-House
Performance Index (PI) is a value that describes the pro-
duction performance of broiler in one maintenance period 
(Bird, 1955). The Performance Index (PI) reflects the effi-
ciency of feed utilization, the attainment of high harvest 
weights, the reduction of mortality rates, and the acceler-
ation of harvesting age (Sanmorino et al., 2017). The Per-
formance Index (PI) can be calculated using the following 
formula:

  

PT. Charoen Pokhpand Indonesia, PI valued categoriza-
tion for closed house broiler chicken performance, as fol-
lows: < 300 (not good), 300-360 (good enough), 360-400 
(good), and > 400 (very good). Plasm farmers who success-
fully achieve IP >360 will get a performance bonus from 
the company. During the study period, there were seven 
periods of broiler chicken production. In that period, or the 
entire period for 2022, the PI obtained ranged from 390-
423, as shown in Table 3.

Table 3 shows that the average PI score of the Andalas 
University closed house in 2022 was 412, categorizing it as 
an outstanding. This PI means that the Andalas University 
closed house has very good production performance, with 
effective and efficient business management (Bird, 1955; 
Febrianto et al., 2023; Sanmorino et al., 2017). PT. Char-
oen Pokhpand Indonesia classifies the Performance Index 
(PI) for broiler chickens in closed-house systems into four 
categories: less than 300 (poor), 300–360 (fair), 360–400 

(good), and greater than 400 (excellent). Contract farmers 
who attain a PI above 360 are eligible for a performance 
bonus from the company.

Table 3: Performance index (PI) of broiler chickens at 
Andalas University closed house (December 2021 to 
December 2022).
Production Period Performance Index Information
December-January 405 Very Good 
February-March 418 Very Good 
March-April 423 Very Good 
April-June 411 Very Good 
July-August 420 Very Good 
September-October 415 Very Good 
November-December 390 Good
Average 412 Very Good

Source: Research Results, 2022.

Validity and Reliability Testing 
Validity testing: Validity testing is conducted to 
determine the extent to which the research instrument is 
valid. A study is considered valid if it effectively measures 
the intended constructs and accurately captures data from 
the examined variables.

In the correlations output, results marked with a star indi-
cate validity. A single star (*) signifies that the instrument 
is valid based on a one-time test at a 95% significance level 
(0.05), while a double star (**) denotes validity in two tests 
at a 99% significance level (0.01).

The validity criterion is determined by comparing the cal-
culated correlation coefficient (rh) with the critical value 
from the Product Moment table (rt). Given a sample size 
(n = 113), the degrees of freedom (df = n - 2) is 111. Ac-
cording to the critical values table for the Product Moment 
correlation, the r table value for df = 111 at a 5% signifi-
cance level (two-tailed test) is 0.185. A summary of the va-
lidity test results for these variables is presented in Table 4.

Reliability testing: Reliability testing was conducted 
using Cronbach’s Alpha, indicating that the variables 
employed to measure the research constructs exhibit an 
acceptable level of reliability.

A total of 12 valid variables (X1.1, X2.1, X2.2, X2.3, X3.1, 
X3.2, X3.3, X3.4, X4.1, X4.2, X4.3, and X4.4) were includ-
ed in the reliability test. Table 5 presents the results of the 
reliability analysis. The Cronbach’s Alpha coefficient in this 
study is 0.691, which meets the reliability threshold. Ac-
cording to Ghozali (2016), a research instrument is con-
sidered reliable if the Cronbach’s Alpha value exceeds 0.60.
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Table 4: Summary of validity test results.
Variable r count r table siginifikansi Description
X 1.1 0.495 0.185 0.000 valid
X 2.1 0.360 0.185 0.000 valid
X 2.2 0.569 0.185 0.000 valid
X 2.3 0.360 0.185 0.000 valid
X 3.1 0.567 0.185 0.000 valid
X 3.2 0.675 0.185 0.000 valid
X 3.3 0.654 0.185 0.000 valid
X 3.4 0.545 0.185 0.000 valid
X 4.1 0.240 0.185 0.010 valid
X 4.2 0.242 0.185 0.010 valid
X 4.3 0.233 0.185 0.013 valid
X 4.4 0.238 0.185 0.011 valid

Source: Data analysis, 2024.

Table 5: Reliability Statistics.
Cronbach's Alpha N of Items
.691 13

Table 6: Effect of improving the cognitive aspects of 
internship participants on the performance index of broiler 
in closed houses
Correlations

ICA PIB
ICA Pearson Correlation 1 .276**

Sig. (2-tailed) .003
N 113 113

PIB Pearson Correlation .276** 1
Sig. (2-tailed) .003
N 113 113

**: Correlation is significant at the 0.01 level (2-tailed); 
ICA: Improving the cognitive aspects; PIB: Performance 
index of broiler chickens.

The Effect of Improving the Cognitive Aspects 
of Internship Participants on the Performance 
Index of Broiler Chickens in Closed Houses
The results of SPSS analysis on the effect of improving in-
ternship participants’ cognitive domain or aspects on broil-
er chickens’ performance index in a closed cage are shown 
in Table 6.

Table 6 describes the results of linear regression on the ef-
fect of improving the cognitive aspects of apprentices on 
the performance index of broiler chickens in closed houses. 
The results of linear regression stated that the improvement 
in the cognitive aspects of apprentices significantly affected 
the performance index of broiler chickens at a confidence 
level of 1%. From the results of this statistical test, imple-
menting internships in closed houses in conjunction with 

the production process positively affects the performance 
index. Concerns about the potential disruption of biosecu-
rity in closed houses due to concurrent internships must be 
proven (Cseke, 2023; Soliman and Abdallah, 2020). These 
findings confirm and reinforce the view that industry in-
ternships could potentially increase the sector’s productivi-
ty (Skujiņa and Loots, 2020; Tshikororo et al., 2024; Urian 
et al., 2010).

CONCLUSIONS AND 
RECOMMENDATIONS

Based on the research findings and analysis we can draw 
the following conclusions:

•	 The internship participants’ cognitive aspects improved 
after completing internships in closed houses by 58.4 
% comparing pre-test and post-test results. 

•	 The average performance index of broiler chickens in 
Andalas University’s closed house was 412, categorized 
as excellent, where performance index of 400 was main 
target.

•	 The improvement in the internship participants; cog-
nitive aspects significantly impacted the performance 
index of broiler chickens in closed houses at a 1% con-
fidence level.
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