Effect of loT-based Climate Smart Agriculture
LearningMediaon students inAgro climate Course

ABSTRACT

Research & Development (R&D) with the Design Science Research Methodology (DSRM) development
model approachwhich aims to (1) Problem Identification and Motivation; (2) Define the Objectives for a
Solution; (3) Design andDevelopment; (4) Demonstration; (5) Evaluation; and, (6) Communication.
The research locus was at the GowaAgricultural Development Polytechnic (Polbangtan), Department of
Agriculture, D4 Sustainable Agricultural
ExtensionStudyProgram.Observation,interviewsandquestionnairesareusedindatacollectionmethodstodevelo
pclimatesmartagriculturelearningmediainAgro
climatecourses.Thedataanalysismethodusesthevalidityanalysisapproach,reliabilityanalysis, practicality
analysis and effectiveness analysis in the effectiveness analysis using normality and homogeneitytests. The
results of the research obtained are (1) in the form of student characteristics, identification of needs
anddetailedtaskanalysisbasedontheneedsoflearningmedia,totheformulationofproblemsinthefield. Thismeanst
hatwhatisproduced atthis stageisalsoinputforthe nextstage;(2)analysisiscarriedoutby applyingmethodsto
simplifythe series of activities carried out and integrated according to needs; (3) this stage is carried out
making design anddevelopment plans as a solution to the problem of producing prototypes that contain
trainers for learning
agriculturalagroclimatology.Basedonthetestingofmediaexpertsandmaterialexperts, itissuggestedthatthemedia
developedisveryvalidandfeasibletoimplement;(4)theresultsofthecalculationofpracticality
showthatthemediaisverypracticaland effective for use in learning Agricultural Agroclimatology courses,
this is based on the recapitulation of
theassessmentoftheresultsofthesmallgrouptrial,itcanbecalculatedtheoverallassessmentresultsinthefor
mofanaverageof4.65andalargegroupaverageof4.71; (5) based on the results and paired
samplescorrelations,thesigvalue(probabilityvalue)of0.000issmallerthantheprobabilityof0.05,then(t)differenceint
est results between the experimental class and the control class on the Post Test results, due to the
significant difference inaverage scores,canbedeclaredeffectiveinincreasingstudentcompetenceinthecourse.
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INTRODUCTION

The agricultural sector is one of the main drivers in the midst of the economic development of the
Indonesian people will face severe challenges due to the risk of climate change. The influence of
climate change on the agricultural sector is multidimensional, ranging from resources, agricultural
infrastructure, agricultural production systems, food security to the welfare of farmers. This situation,
directly and indirectly, will affect most of the agricultural sector in Indonesia, including theworld of
vocational education in the agricultural sector which has a very complex future challenge in preparing
graduates as part of the regeneration of skilled workers in agriculture who play an active role as one
of the solutions to the problems faced by the farming community today and in the future to welcome
the Golden Indonesia 2045 as the 'world food barn' demanding the availability of superior Indonesian
agricultural human resources who are professional, independent, competitive and entrepreneurial
through agricultural vocational education which is one of the strengths of agriculture in the future.
Especially in preparing agriculture to be more advanced, independent and modern.

The above thoughts hint at the need to pay serious attention to agriculture through the mastery of
information media and technology, for example, developing an loT-based climate smart agriculture
system through the development of the best agricultural resources to support the priority of food
security-based agricultural development policies by taking into account the effects of climate change
in monitoring weather conditions using adaptation technology that synergizes with mitigation on the
use of internet-based digital technology(Al-Nayyef, 2023). Therefore, in line with the expectations of
the Minister of Agriculture, said that vocational education is currently in a new era. An era where not
only teaching skills in an intellectual approach, but also at the same time uniting intellectual systems
with orientation management such as the field, and practice, based on the decision of the Minister of
Agriculture No.55/Kpts/SM.220/1/07/2021 concerning guidelines for implementing education through
recognition of prior learning at vocational higher education institutions within the scope of the Ministry
of Agriculture. In (Polbangtan Gowa, 2022)Starting from concerns in the world of education as a
milestone in nation building, the researchers made direct observations on September 28, 2021 and



December 1, 2022 at PolbangtanGowa, one of the vocational education institutions that uses the
teaching farm learning model, it was found that in the practicum learning process there was no loT-
based learning media available in the Agro climate course, Agro climate course has several limitations
that have an impact on the learning process, so it is deemed necessary to compile the material into
relevant learning resources by including loT material as a media or device used as a tool to achieve
efficient and effective learning objectives in the course.

In some previous studies, including those conducted by (Yahya et al., 2023)the ability of machines,
devices, sensors and people to carry out communication activities via the internet of People (loP) or
loT. Henceforth, the development of a young monitored android-based monitoring information system
will be developed using the Research & Development (R & D) method with the Design Science
Research Methodology (DSRM) approach from each stage starting from (1) Problem ldentification
and Motivation; (2) Define the Objectives for a Solution; (3) Design and Development; (4
Demonstration; (5) Evaluation; and, (6) Communication that exists primarily in monitoring the
measurement of climate/weather elements including air temperature and humidity, soil moisture, rain,
and wind speed that can be accessed via the internet with the android-based Climate Smart
Agriculture application.

On this occasion, mapping some of the needs in building the infrastructure of l0T-based climate smart
agriculture information system applications used to monitor climate elements(Jain et al., 2023). The
importance of using media in learning, especially the use of loT-based media, so this research is
intended to be an alternative in developing learning media for Climate Smart Agriculture (CSA) based
on the Internet of Things (I0T) on Agricultural Climatology teaching materials, especially in learning at
Polbangtan. One of the advantages in this development proposal is the application of information and
communication technology (ICT), especially I0T. The existence of loT-based learning media at the
Agricultural Development Polytechnic (Polbangtan) as a vocational higher education institution under
the guidance of the Agricultural Human Resources Development and Extension Agency (BPPSDMP)
is needed in the learning process with a learning concept approach that emphasizes practice through
teaching factory or farm teaching and is based on industry needs in agriculture.

One of the four design principles of Industry 4.0. Interconnection is the ability of machines, devices,
sensors, and people to connect and communicate with each other through the 10T or internet of
People (IoP) (Yahya, 2018).

Research conducted (Permana, 2019)in the development of 10T (Internet of Things) based
microcontroller system learning media with the "Worthy" category can monitor and control learning
media on microcontroller systems. This research can be developed again with various versions,
including the development of a young android-based monitoring information system that is monitored
henceforth is a goal solution that will be developed with the Design Science Research Methodology
(DSRM) approach of each existing problem, especially in monitoring the measurement of climate /
weather elements including air temperature and humidity, soil moisture, rain, and wind speed which
can be accessed from anywhere via the internet with the Climate Smart Agriculture-AWS mobile
phone application based on android.

On this occasion, the use loT-based climate Smart Agriculture media to monitor climate elements
including air temperature and humidity, soil moisture, rain, and wind speed whose use helps students
in making observations of the climate(Pagare, 2023). This media is the result of the development of
the DSRM approach as described earlier,. This research begins by identifying the problems found in
the field by analyzing the need for development, data obtained from literature studies related to the
concept of practice from various related sources while analyzing the needs of learning media currently
in use, for further student interviews and field surveys to produce outputs in the form of learner /
student characteristics following the identification of learner needs based on media needs obtained
during direct observation to the Gowa Polytechnic campus located at JI. Malino No.KM. 7,
RomangLompoa, Kec. Bontomarannu, Gowa Regency, South Sulawesi 92171. In the Study Program.
Horticultural Plant Cultivation (D-111). And conducted small group and large group testing involving 40
(forty) students.
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METHODS

In  this study, the development design model wused was designed using
theDesignScienceResearchMethodology(DSRM)whichconsistsofsixsyntaxesincluding Problem
Identification and Motivation, Define the Objectives for a Solution,Design and Development,
Demonstration, Evaluation, and Communication, but in thiscase it involves only five stages, which
ends at the Evaluation stage. Furthermore,the method was analyzed for each set of activities carried
out. The analysis iscarried out by applying the method to the simplification of a series of
activitiesintegrated according to the needs of the problem identification stage, then dataanalysis is
carried out using the validity analysis approach, reliability analysis,practicality analysis and
effectiveness analysis in the effectiveness analysis usingnormalityandhomogeneitytests.

RESULTSANDDISCUSSION

A series of research stages were carried out so that an loT-based
climatesmartagriculturemonitoringmediawasobtained,showingtheresultsofobservationsfrommonitoringi
ntheformofairtemperatureandhumidityvalues,soilmoisture,rainfall,andwindspeedforthefuture.

Based on the recapitulation of the assessment of the small group
trialresults,itcanbecalculatedtheoverallassessmentresultsintheformofanaverageof4.65.(seetable1).Bas
edontheresultsofthesecalculations,thenconvertedintoqualitative data by following the assessment
categorization guidelines, it can beseen that based on the assessment of users it is declared practical,
of course, withsomesuggestionsandinputbyrespondentswhobecomeareferenceforimprovement, and at
the next stage a large group trial was conducted by
40studentsoftheGowaAgriculturalDevelopmentPolytechnic(Polbangtan),DepartmentofAgriculture,D4S

ustainableAgriculturalExtensionStudyProgram.Each student gave an assessment of the trainer
product. The whole item reviewedfrom several aspects of appearance, material presentation aspects,
clarity aspectsand aspects of learning benefits.

The results of the assessment by users of trainerproducts obtained an overall average value of 4.71
(see table 2) meet the criteriavery feasible. The results of these calculations are then converted into
gualitativedata by following the assessment categorization guidelines, it can be seen thatbased on the
assessment of the trainer media users in the large group trial it isdeclared very feasible to use, then
from the results of this large group trial hocomments or suggestions were found that required
improvement or revision.Thus,theeffectivenesstestoftheloT-
basedClimateSmartAgricultureMediaTrainer was next carried out to measure the success rate of
using the media inimproving student learning outcomes where the learning impact analysis
wascarried out to see the effectiveness of products that had been validated by expertsin a learning
process, in this learning impact test, effectiveness measurement wascarried out by determining the
significance of the difference between the averagetest scores of the control group that ran as usual
(pre-test) and (post-test) with theexperimental group that was given treatment (pre-test) and (post-
test) in eachsessionusingthet-test.Thecriterionusedisthatthepost-testandpre-
testvaluesaredeclaredsignificantlydifferentiftheresultingt-testvaluehasanerrorprobability

(p) of 0.000 smaller than 0.05. The results obtained are in accordance with
thecriteriaforanormallydistributedcategoryandareeffectiveforuse. Thefollowingtables3,4,and 5,oftheres

ultsobtained.

Tablel.Recapitulationofresponsesfrom7largegrouptrialrespondents

Aspects thatRated Average Value
Small Group Category
Quality Aspects Material Very Practical
4,80
Operation Aspect Very
Media 4,54 Practical
Aspects Very
Learning 4,61 Practical
Very
Overall Average 4,65 Practical

Source:DataProcessingResults,2023



Table2.Recapitulationofresponsesfrom40respondentsofthelargegrouptrial

Aspects that

Average Value

Rated

Large Group Category
Quality Aspects Material 4,80 Very Practical
Operation AspectMedia 4,55 VeryPractical
AspectsLearning 4,79 VeryPractical
Overall Average 4,71 VeryPractical
Source:DataProcessingResults,2023
Table3.Normality Test
TestsofNormality
Kolmogorov-Smirnov?
Shapiro-Wilk
Statistic Statistic
Class df Sig. df  Sig.
LearnerLearnin ExperimentPretest .128 40 .097 .938 40 .029
gOutcomes .
ExperimentPosttest 134 40 .069 .934 40 .022
ControlPretest .128 40 .097 .938 40 .029
ControlPosttest .080 40 .200" .967 40 .289
*, Thisisalower bound ofthetruesignificance.
a. Lilliefors Significance Correction Source: SPSS Data Analysis Results (2023)
Table4.HomogeneityTestofLearner/StudentLearningOutcomes
Test of Homogeneity of Variance
Levene Statistic df 1
df2 Sig.
LearnerLearningOutcome Basedon Mean .005 1 78 .943
s(Students) .
BasedonMedian .024 1 78 .878
Based on Median.024 1 77.90 .878
andwithadjusteddf 0
Basedontrimmed .008 1 78 .927
mean
Source:SPSSDataAnalysisResults(2023)
Table5.PairedSampleTTestResults
PairedSamplesStatistics
Std.Error
Mean N Std.Deviation Mean
Pairl  ExperimentPosttest 90.3368 40 2.89466 45769
ControlPosttest 64.0250 40 3.08219 48734

Paired Samples Correlations

N Correlation Sig.




Pair 1  Experiment Posttest& Control Posttest 40 .386 .014

Paired Samples Test

Sig. (2-
Paired Differences t df tailed)
95% Confidence
Std. Std. Interval of the
Deviatio Error Difference
Mean n Mean Lower Upper
Pair 1 Experiment 26.31175 3.31497 .52414 25.25157 27.37193 50.200 39 .000
Posttest
- Control
Posttest

a.Thedenominatorusedinestimatingtheeffectsizes.

Cohen's dusesthe samplestandarddeviationofthe
meandifference.Hedges'correctionusesthesamplestandarddeviationofthemeandifference,plusacorrecti
onfactor.

Source:SPSSData AnalysisResults(2023)

CONCLUSION
Basedontheresultsoftheresearchthathasbeendone,itcanbeconcludedthat this media has worked well,
namely the results of the calculation of

thepracticalityassessmentshowthatthemediaisverypracticaltousein Agro
climatecourselearningasevidencedbytheresultsoftheassessmentbythetrainermediausersstatedtobever
ypracticaltouseaswellastheresultsoftheeffectivenesstestshowthattheuseoftrainermediaisstatedtobevery
practicaltouseorimplementwithsomeinputsuggestionsthatweremadepreviously.

REFERENCES

1. Al-Nayyef, H. (2023). The Climate Smart System with Water Machine Control. Journal La
Multiapp, 4(2), Article 2. https://doi.org/10.37899/journallamultiapp.v4i2.845

2. Jain, N., Gutti, J.,, C.r, N., M, D. S. S,, G, D. P., & T.C.Manjunath, D. (2023). Development of a
Smart Agriculture Robot using IOT. International Journal of Engineering Technology and
Management Sciences, 7(4), 25-29. https://doi.org/10.46647/ijetms.2023.v07i04.006

3. Pagare, A. (2023). IoT Based Smart Agriculture Monitoring System. [JSREM.
https://ijsrem.com/download/iot-based-smart-agriculture-monitoring-system-3/

4. Permana, R. S. (2019). PENGEMBANGAN MEDIA PEMBELAJARAN SISTEM
MIKROKONTROLER BERBASIS INTERNET OF THINGS DENGAN MENGGUNAKAN
WEMOS DI SMK PL LEONARDO KLATEN [Skripsi, Universitas Negeri Yogyakarta].
https://eprints.uny.ac.id/64289/

5. Polbangtan Gowa. (2022). Politeknik Pembangunan Pertanian Gowa. POLBANGTAN
GOWA. https://polbangtan-gowa.ac.id/

6. Yahya, M. (2018, April 3). Era Industri 4.0: Tantangan dan Peluang Perkembangan
Pendidikan Kejuruan Indonesia [Other]. eprint.unm.ac.id. http://eprints.unm.ac.id/6456/

7. Yahya, M., Wahyudi, & Hidayat, A. (2023). Implementasi Artificial Intelligence (Al) di Bidang
Pendidikan Kejuruan Pada Era Revolusi Industri 4.0. SEMINAR NASIONAL DIES NATALIS
62, 1, 190-199. https://doi.org/10.59562/semnasdies.v1il.794



