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Abstract

This study aimed to compare the learning achievement of crop production
students and irrigation systems in farm shop skills of crop production between
students who study by the Group Investigation and students who study by the
Traditional Model. The samples participating in this study were 48 students
gathered by a cluster random sampling divided into two sections consist of four
groups. The researchers employed examination, assessment abilities, and
observation to collect the data. The result showed the GI model improved the
students’ learning achievement indicated by the examination score (Mean
equals 27.01 and highly significant difference to the TM at level 0.01 (Mean
equals 24.21). The GI model enhanced irrigation systems in farm shop skills
from the students’ abilities assessment showing that the students in the GI
group. The mean value in each irrigation system was 3.44, 3.54, and 3.67
respectively which was significantly higher than the TM group with 3.24, 3.30,
and 3.40 mean values respectively. Moreover, the GI model developed
students’ social skills obtaining from their communication and collaboration in
teamwork under teacher observation.
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1. Introduction

Farm shop skills are becoming an essential part of every farm with the numerous
influences that are so greatly changing in agriculture [1]. This subject area being
introduced and taught to Crop Production students in the Faculty of Agricultural
Technology at Rajamangala University of Technology Thanyaburi (RMUTT),
causing the students to learn new operations and to acquire necessary skills in the
Farm Shop subject.

Moreover, the irrigation system is an important role in this subject that the
researchers take priority as water is very essential in crop growing [2]. To design
and choose irrigation systems or watering plants to grow and give high
compensation, some problems are often encountered: when we should water the
plant and the amount of water that should be distributed to the plant [3]. Hence,
choosing an appropriate irrigation system should consider the soil, water, and types
of crops. It will be the use of water with maximum efficiency and reflecting the
actual production cost in the condition that water for agriculture is limited [4].

There are many applications in the irrigation system. In this study, the
researchers explored three main applications as it is commonly used in farming
such as sprinkler irrigation, drip irrigation, and mists spray irrigation. Sprinkler
irrigation is an application of watering which is similar to natural rainfall which
requires high pressure to distribute the water through a system of piles, water breaks
up into small water drops, sprays into the air, and drops down to the ground in the
area where needs watering. Drip irrigation is a watering system that water
distributes particularly to the crop and around soil in which plants can flourish. The
key advantage of this method is the very high efficiency of watering, less weeds
grow and can supply fertilizer along with being opened for watering [5].

Furthermore, mists spray irrigation spreads mist and requires high pressure to
distribute water through a system of pipes and spread it into the air through foggier
to produce water at lower volumes. The low water volume combined with the high
pressure creates a mist effect. Mist spray irrigation is primarily popular in the
greenhouse and nursery.

Each system selection is tailored to the needs and conditions of the land for
farming. Teachers should improve and adjust the learning method to be appropriate
with the new context in the world of technology [6]. There is a need for implementing
a proper strategy to encourage students to target searching for knowledge,
collaborative learning, satisfaction on the outcome, exchange ideas and social
behavior, and comprehended on themselves and others by allowing students to train
themselves to be responsible for teamwork. The members can exchange their thinking
and collaborative working method to other equally in the concept of learning, causing
learner thinkable, skilful, and can overcome all problem in every situation [7].

Various learning strategies have been developed to improve the student’s ability.
Group investigation is a potential strategy because it is related to the activities of
gathering, analysing, and synthesizing information to solve a multi-task problem.
Students can research information from inside and outside the classroom [8]. One
strategy that can be done as a solution to this problem is by implementing the group
investigation model (GI). GI is an effective learning approach to develop students
with various skills such as investigation, participation, interaction, critical thinking,
collaboration, teamwork, leadership, logical thinking, problem-solving, and decision
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making ultimately improving their speaking skills [8]. The researchers implemented
the GI model as an activity in the practical part including sprinkler irrigation, drip
irrigation, and mists spray irrigation.

2.Methods

This study is an experiment with randomized posttest only control group design
using paired samples statistics to compare pretest and independent samples test to
analyse the different methods of instruction between experimental group students
who studied by GI and control group students who studied by the TM. Then
student’s abilities assessments were compared on irrigation systems in farm shop
skills of crop production students.

The participants of this study were 48 third-year students in crop production,
faculty of agricultural technology enrolled at RMUTT, Thailand. The population
distributed into two sections and each section was gathered by their registration in
the academic study. A section consisted of 24 students with mixed-gender in it. The
group gathering was a cluster random sampling, consisting of six participants in a
group and four groups in a section. Section 1 is a control group applied with the
TM model and section 2 is an experimental group applied with the GI model.

In this study, there were three main instruments used by the teacher to collect
data with the learning process and student activities to evaluate learning. There
were three stages, namely examination, assessment of student abilities, and
observation. The first examination, before participating in practical skills, the
students obtained a test-sheet as a pretest to evaluate their knowledge on that
practical skill and their skill in the irrigation system to assess what they have
learned from the lecture part. At the end of the practical part, the teacher examined
the students in each section with the QCM sheet to evaluate their skills and
knowledge after applying each teaching method (TM and GI) and to acquire the
data to identify the development of the students’ learning achievement and to
compare the learning achievement between the TM and GI model. The data
collection was obtained from the examination score.

In the student’s ability assessment, the instrument was adopted for the students
to evaluate their skills in the irrigation system practice in the class. The teacher
provided a checklist sheet to all students that contained 5 items for each category
including irrigation system design, equipment selection, irrigation installation,
irrigation maintenance, and application to agriculture. The score uses to range from
1 to 4 in which 1 =poor, 2= fair, 3= good, and 4= very good. The collected data was
to compare the irrigation system skills of the students between TM and the GI
models. This instrument was designed to gain data that hardly acquires through
other instruments especially on the student’s behavior [9].

3. Results

The results of data analysis were obtained from students’ learning achievement and
the student’s irrigation skills in the farm shop after participating in the learning
process and to measure the difference achievement between TM and GI model [10].

The statistical analyses of the examination score to compare the learning
achievement between the TM and GI using an independent sample t-test can be
seen in Table 1. As shown, Table 1 represents the comparison of two teaching
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methods, regardless of the examination scores, the mean score of TM’s score was
24.21 with a standard deviation of 0.75 and the mean score of GI was 27.01 with a
standard deviation of 0.82. Consider its mean value, the score of GI was
significantly higher than the TM’s score with a statistically significant difference
at the 0.01 level. Thus, the students who studied by GI have improved the learning
achievement higher than students who studied by the TM model. The statistical
analyses of the students’ abilities assessment to compare irrigation systems in farm
shop skills between the TM and GI using an independent sample t-test can be seen
in Table 2.

Table 1. Comparing learning achievement
of the examination score to between TM and GI.
X S.D. t-value Probability*
Traditional Model 2421 075 12.34 0.00

Group Investigation 27.01 0.82
*significant 0.01

Table 2 shows the collected data through students’ abilities assessment revealed
that from the score of the range from 1-4, both teaching models obtained a good
score on all categories (Mean>3). It indicates that either taught by TM or GI
students’ skills in each irrigation system were developed but when comparing the
irrigation skills between both teaching methods found that in every irrigation skill
in the GI group (with the mean value and the standard deviation 3.44/0.26,
3.54/0.30, and 3.67/0.29 respectively) were statistically significantly different to
the TM group (with the mean value and standard deviation 3.24/0.28, 3.30/0.33,
and 3.40/0.32 respectively). It indicates that the students in GI have significantly
developed their skills in the irrigation system higher than the students in TM.

Table 2. Comparing students’ farm shop skills score to between TM and GL.

Assessment X S.D. t-value Probability*
Sprinkler Irrigation
Traditional Model 324 028 2.60 0.013

Group Investigation 344 026
Drip Irrigation
Traditional Model 330 033 2.67 0.01
Group Investigation 3.54 0.30
Mist Spray Irrigation
Traditional Model 3.40 032 3.02 0.004
Group Investigation 3.67 .29
*significant 0.01

4. Discussion

Regarding the statistical analysis on the examination scores, it shows that either the
TM model or GI model students have remarkably increased their learning
achievement on the test score. With a full mean score of 30, when compared to the
GI group with TM group based on the means score, it revealed that the GI was a
highly significant difference to TM (GI’s mean score equals 27.01 and TM’s mean
score equal 24.21) (see Table 1). This agrees with the mean score of students’
assessments finding in this study released that students who participated in GI
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distributed 3.55 on the total mean score out of full mean score 4 and TM’s students
gave 3.31 on the total mean score. And if comparing the mean score of each kind of
irrigation system between the TM and GI, it was found that the students in the GI
group have highly significantly developed their skills in every irrigation system than
the students in the TM group. The GI's mean value and the standard deviation
3.44/0.26, 3.54/0.30, and 3.67/0.29 respectively, and the TM’s mean value and
standard deviation 3.24/0.28, 3.30/0.33, and 3.40/0.32 respectively (see Table 2).

Moreover, compared to the mean score of each category, it was found that the
mean scores were increased from one category to one category in both teaching
models and it agreed with the students’ abilities assessment in Table 2 (mean value
equal 3.24, 3.30, and 3.40 respectively in TM group and mean value equal 3.44,
3.54, and 3.67 respectively in GI group) as the teacher used the same teaching
principle on each practical skill. This caused the students easily to understand from
one practical skill to one practical skill. On the other hand, an irrigation system is
a common application in Crop Production and students get used to it as it is applied
in the greenhouse, nursery, and planting field that they worked on.

Besides, upon the observation by the teacher from the first week of participation
to the end of the study, it was found that students in the GI group enjoyed their
learning. They worked independently in their group for obtaining the topic and
presenting it to the class. The students said, “Working in a group reduced the
anxiety in learning and presentation”. Depending on the observation, students in
the GI group developed the social skills: communication skills, collaboration skills,
teamwork that is indicated from the study activity in their group and class, their
collaboration with the teammate, their research and evaluation on the topic, and
their presentation [11].

The GI technique was divided into several groups that study in a different phase
of a general issue. The study issue was then divided into working sections among
the members of the groups. Students paired up the information, arrangement,
analysis, planning, and integration of the data with the students in other groups. In
this process, the teacher must be the leader of the class and ensure that students
comprehend the explanations. This technique is suitable in science lessons because
it encourages students to learn and attracts them to scientific research [12].

5. Conclusion

From the finding of this study, it can be concluded that the GI model developed
students' learning achievement as shown on the examination scores. It revealed that
the learning model based on students working in a group to achieve the desired result
or group investigation is a remarkable effective model to develop students’ learning
achievement. Findings of this study show a significant raise in students’ examination
scores of the GI model and the scores were highly different from the traditional
model. Further, the GI model developed the irrigation system in farm shop skills. It
showed that in every irrigation system, the students in the GI group had a high score
significantly different from the TM group. In addition, the GI model enhanced the
students with the essential social skills: communication skills, collaboration skills,
teamwork that is important in their work.
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Malaysia

E-mail: sivarao@utem.edu.my,
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E-mail: mandeep@eng,ukm.my,
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S. Sundaram, Ph.D. (Mechanical Engineering)
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T. Sekar, Ph.D. (Mechanical Engineering)

Associate Professor of Mechanical Engineering
Thanthai Periyar Government Institute of Technology
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E-mail: drtsekar76 @gmail.com

Yarub Al-Douri, Ph.D. (Material Science)
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Malaysia
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Abdullateef A. Jadallah, Ph.D. (Aerothermodynamics)
Department of Electromechanical Engineering,
University of Technology

Baghdad

Iraq
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Mohammad M. Kadhum, Ph.D. MIEEE (Computer Science)
Visiting Professor
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Djwantoro Hardjito, Ph.D. (Civil Engineering)
Civil Engineering Department
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Indonesia
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Hitesh N. Panchal, Ph.D. (Mechanical Engineering)
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L C Institute of Technology, Bhandu.
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At & Po. Bhandu.
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Obai Younis Taha Elamin, Ph.D. (Mechanical Engineering)
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Ta Yeong Wu, Ph.D. (Biochemical Engineering)

Chemical and Sustainable Process Engineering Research Group,
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Thiagarajar College of Engineering,
Madurai-625015,




Tamilnadu,
India
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* Sunil Kumar Gupta, Ph.D, (Computer and Science Engineering)

Computer Science and Engineering
Beant College of Engineering and Technology,

Gurdaspur,
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E-mail: skgbcet@yahoo.co.in
« Moh d Hussien M d Nerma, Ph.D. (Communication Engineering)

Department of Electronics Engineering,
Sudan University of Science and Technology,
Sudan

E-mail: ssien@ieee.org,

* Subramaniam Prakash, Ph.D. (Mechanical Engineering)
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Sheridan Institute of Technology,
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Professional Technologist
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Pulau Pinang
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Email: syahrul573@uitm.edu,my
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Department of Electrical and Electronic Engineering,
Annamalai Universif A
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* Alaa Taqa, Ph.D, (Computer Science)
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University of Mosul,
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E-mail: alaa.taga@gmail.com

¢ Ibrahima Faye, Ph.D, (Mathematics)
Fundamental and Applied Sciences Department,
Universiti Teknologi PETRONAS
Malaysia
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* Edwin Chung Chin Yau, Ph.D. (Electrical Engineering)
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No. 1 Jalan Taylor's, 47500 Subang Jaya
Selangor DE
Malaysia
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Fax: ++603-56295001
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* Hardeep Singh, Ph.D, (Computer Science)
Department of Computer science and Engineering,
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Amritsar, Punjab, 143005




India
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« Kurian Y. John, Ph.D. (Structural Engineering)
Professor, Department of Mechanical Engineering,
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Malaysia
E-mail: kurian_johne@petronas.com.my.

« Napsiah Ismail, Ph.D. (Mechanical Engineering)

Associate Professor, Department of Mechanical and Manufacturing Engineering,

University Putra Malaysia,
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« Amit Kumar Garg, Ph.D. (Electronics and communication Engineering)
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E-mail: garg_amit03@yahoo.co.in

« R. Manisekar, Ph.D. (Structural Engineering)
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« Ghanim Magbul Alwan, Ph.D. (Chemical Engineering)
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School of Science and Engineering
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¢ Lyes Bennamoun, Ph.D. (Chemical Engineering)
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Professor,
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* Krzysztof Nadolny, Ph.D. (Mechanical Engineering)
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Department of Production Engineering
Koszalin University of Technology
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Department of Production Engineering
Faculty of Mechanical Engineering,
University of Ni&
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School of Chemical Engineering, Engineering Campus,
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E-mail: ktlee@usm,my,

* Keith Case (Computer Aided Engineering)
Professor
Mechanical and Manufacturing Engineering,
Laughborough University, Loughborough,
Leicestershire, LE11 37U,
K

u
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School of Graduate Studies,
Universiti Putera Malaysia
Malaysia
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. Rebecca Lim Xiao Yien, Ph.D. (Chemical Engineering)
Assistant Professor
School of Engineering and Physical Sciences
Heriot-Watt University Dubai Campus
Dubai International Academic City
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E-mail: L.xiao yien@hw.ac.uk

« Vijay Kumar Kambila, Ph.D. (Nanotechnology)
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. Akram S. Mahmoud, Ph.D. (Civil Engineering)
Civil Engineering Department,
Engineering College,
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« Meor Othman Hamzah, Ph.D. (Civil Engineering)
School of Civil Engineering, Engineering Campus,
Universiti Sains Malaysia,

14300 Nibong Tebal,
Penang,

" Malaysia
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« Yamuna Prasad Yadav, Ph.D. (Civil Engineering)
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Department of Physics, National Institute of Technology (NIT),
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INDIA
E-mail: ypyadavrit@hotmail.com

« Mohd Khalid Mohd Nor, Ph.D. (Mechatronics)
Research Fellow
Brunel University,



UK

E-mail: mkhalid1806@yahoo.co,uk

N. NALLUSAMY, Ph.D. (Mechanical Engineering)
Professor and Head, Department of Mechanical Engineering,
Sri Venkateswara College of Engineering,

Sriperumbudur - 602 105, Tamil Nadu,

INDIA ~

E-mail: nnalls@gmail.com

Paritosh Bhattacharya, Ph.D. (Mechanical Engineering)
Department of Basic science & Humanities

College of Engineering & Management, Kolaghat
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Dist east Midnapore

PIN 721171
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E-mail: p_bhattacharya2001@yahoo.co.in

Mohd Sapuan Salit, Ph.D. (Mechanical Engineering)
Department of Mechanical and Manufacturing Engineering
Universiti Putra Malaysia,

43400 UPM Serdang,

Selangore
Malaysia
E-mail: drsapuan@yahoo.com

Ramachandran K. P., Ph.D. (Mechanical Engineering)
Caledonian College of Engineering

P.0.Box: 2322,

CPO Seeb - 111,

Sultanate of Oman

E-mail: ramkp@caledonian.edu,om

Saim Rachid, Ph.D. (Convection in complex geometry)
Département de Génie Mécanique,

Faculté de Technologie ( ex F.5.1)
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Tlemcen
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E-mail: saimrachid@yahoo.fr

Raghad Sabah Kamel, M.Sc. (Mechanical Engineering)
6080 fatherhead Cres. Mississauga,
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CANADA

E-mail: ;@ghgggggag@xghgo,cgm

SamirN. Y. Gerges, Ph.D, (Acoustics, Noise and Vibration)
Rua Das Amendoeiras 21-

Canto da Lagoa - Florianopolis

- SC - 88062.290

BRAZIL

E-mail: samir@emc.ufsc.br

Masataka Shirakashi, Ph.D. (Mechanical Engineering)
Professor

Malaysia-Japan International Institue of Technology
Universiti Teknolgi Malaysia (UTM) Kuala Lumpur

Jalan Semarak,

54100

Kuala Lumpur

Malaysia

E-mail: shirakashi@ic,utm.my,

P. Victer Paul, Ph.D, (Computer Science and Engineering)
Associate Professor

Department of Information Technology,

Sri Manakula Vinayagar Engineering College,

Madagadipet, Puducherry - 605 107,

INDIA

E-mail: victerpaul@gmail.com

Muna Hadi Saleh, Ph.D. (Computer & Information Technology Engineering)

Associate Professor
Electrical Department
Engineering Collage
University of Baghdad
Iraq

E-mail: drmunad@yahoo.com

Azura Che Soh, Ph.D, (Electrical Engineering)
Department of Electrical & Electronic Engineering
Faculty of Engineering

University Putra Malaysia

Malaysia

E-mail: 3zuracs@upm.edu.my

Douglas K.T. Tong, M.Eng (Manufacturing Engineering), CEng, MIMechE
Senior Lecturer, School of Engineering

Taylor’s University

Lakeside Campus

No.1, Jalan Taylor's

47500 Subang Jaya

Selangor Darul Ehsan

Malaysia

E-mail: Dogg[asKumﬂen,Tgngmy[ors,edu,my_




Wong Wai Yin, Ph.D. (Fuel Cell Engineering)
Fuel Cell Institute,

Universiti Kebangsaan Malaysia,

43600 UKM Bangi,

Selangor DE

Malaysia

E-mail: waiyin.wong@ukm.edu.my,

Mohamed H. Nassir, Ph.D. (Physics/Thin films)
Malaysia
E-mail: mohamoski@yahoo.com

Salam K. Al-Dawery, PhD, M.Phill, BSc. (Chemical Engineering)
Associate Professor, Assistant Dean for Research

College of Engineering,

University of Nizwa,

Birkat Al Mouz, P.O. Box 33, PC: 616, Nizwa,

Sultanate of Oman

E-mail: salam@unizwa.edu.om

Mervat Adib Bamiah, Ph.D. (Software Engineering)
Assistant Professor

Prince Sultan University,

Collage of Computer and Information Sciences
Riyadh,

Saudi Arabia

E-mail: mbamiah@psu.edu.sa

Zairi Ismael Rizman, M.Sc. (Electrical Engineering)
Department of Research,

Industry Linkage & Alumni (PJIA)

Universiti Teknologi MARA (Terengganu)

23000 Dungun,

Terengganu
Malaysia
E-mail: zairi576@tganu.uitm.edu.my.

Tan Yie Hua, Ph.D. (Chemical Engineering)
Lecturer, Department Chemical Engineering
Faculty of Engineering and Science

Curtin University Malaysia

CDT 250, 98009 Miri,

Sarawak,
Malaysia
E-mail: tanyiehua@curtin.edu.my,

Siow Chun Lim, Ph.D. (Electrical Engineering)
Faculty of Engineering,

Multimedia University,

Persiaran Multimedia,

63100 Cyberjaya,

Selangor, Malaysia

E-mail: clsi

Ch'ng Shiau Ying, Ph.D.

University of Southampton Malaysia Campus (USMC)
No.3, Persiaran Canselor 1

Kota Ilmu Educity @ Iskandar

79200 Iskandar Puteri

Johor,

Malaysia

E-mail: y,gh'ng@soggg,ac,uk

s. Palanivel Rajan, Ph.D. (Electrical Engineering)
Assistant Professor

Department of ECE;

M. Kumarasamy College of Engineering,

Karur, TN,

India

E-mail: palanivelrsjanme@gmail.com

« Yee Hooi Min, Ph.D. PENg. (Civil Engineering)
Senior Lecturer, Faculty of Civil Engineering
Universiti Teknologi MARA (Pulau Pinang)
13500 Permatang Pauh,

Pulau Pinang,
Malaysia 2
E-mail: minyh@ppinang.uitm.edu.my.

. Coelho, José Gustavo, Ph.D. (Mechanical Engineering)
Adjunct Professor
Federal University of Triangulo Mineiro
Department of Mechanical Engineering

- 38064-200 Univerdecidade

Uberaba,
Brazil
E-mail: jggggsgvo@lge,uftm,edu,br

S. Rajakumar, Ph.D. (Manufacturing Engineering)
Assistant Professor & UGC- Research Awardee
Department of Manufacturing Engineering,
Annamalai University,

Annamalainagar-608002

Chidambaram, Tamilnadu

India

E-mail: srkcemajor@yahoo.com

« Shamzani Affendy Mohd Din, Ph.D. (Civil Engineering)



Senior Lecturer 3 :
Kulliyyah of Architecture & Environmental Design,

International Islamic University Malaysia,
P.0.Box 10,

50728 Gombak,

Kuala Lumpur

Malaysia

E-mail: shamzani@iium.edu.my,

P. Sivakumar, Ph.D. (Information and Communication Engineering)
Professor

Department of Electronics and Communication Engg

SKP Engineering College

Thiruvannamalai-606611

Tamilnadu,

India

E-mail: drpsivakumar@skpec.in

Ng Kok Shien, Ph.D. (Civil Engineering)
Senior Lecturer

Faculty of Civil Engineering

Universiti Teknologi MARA

Kampus Pulau Pinang

Jalan Permatang Pauh

13500 Permatang Pauh

Pulau Pinang

Malaysia

E-mail: ngkokshien@ppinang.uitm.edu,my,

B T P Madhav, MSc., MBA,, M. Tech., Ph.D. (Electronics and Communication Engineering),
MIEEE, MISTE, MIACSIT, MIRACST, MUACEE, MIAEME, MIAENG, MIAES, MIIRIC

Professor & Sub-Editor 1JST

Communication Systems Research Group Head

LCRC-R&D, DST-FIST Sponsored ECE Department

K L University

India

E-mail: btpmadhav@kluniversity.in

Nurfadhlina Mohd Sharef, PhD. (Artificial Intelligence)
Senior Lecturer

Department of Computer Science

Faculty of Computer Science and Information Technology
Universiti Putra Malaysia,

Malaysia

E-mail: nurfadh ina@upm.edu.my,

Haider M. Hamzah, Ph.D. (Microbial Biotechnology & Bioinformatics)
Assistant Professor

Department of Biology,

School of Science & Science Education

University of Sulaimani

Kurdistan region of Iraq

Iraq

E-mail: haider.hamz. ivsul

Lau Woei Jye, PhD. (Chemical Engineering)
Senior Lecturer

Advanced Membrane Technology Research Center
Universiti Teknologi Malaysia

Malaysia

E-mail: lwoeijye@utm.my,

HK Govindaraju, PhD. (Mechanical Engineering)
Professor and Head 4 :
BMS Institute of Technology

Department of Mechanical Engineering

Avalahalli,

Doddaballapura Main Road

Bangalore - 64

India

E-mail: anchithgraj@gmail.com

Pini, ¢

V. C. Sathish Gandhi, Ph.D, (Mechanical Engineering)
Assistant Professor,

University College of Engineering Nagercoil,

(A Constituent College of Anna University Chennai)
Konam, Nagercoil - 629 004,

Tamilnadu,

India .

E-mail: vesgandhi@gmail.com

Lee Chia Ping, Ph.D. (Electrical and Electronics Engineering)
Lecturer, School of Engineering

Taylor's University,

No. 1 Jalan Taylor's,

47500, Subang Jaya,
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