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Abstract—This research was aimed to know the effectiveness 

level of learning media utilization to the introduction of rare 

plants in Alas Kedaton tourism forest in Tabanan-Bali based on 

backward chaining for students and the general public. The type 

of this research includes explorative and evaluative research 

types. The population in this study was the plants species that 

exist in the Alas Kedaton tourism forest. The human population 

was the entire society in the area of Alas Kedaton tourism forest. 

The sampling method of plants species used the quadratic 

method, while for the human samples used purposive sampling 

method. The data has been collected then analyzed descriptively. 

The results of this study indicate that through the utilization of 

learning media obtained related information about the number 

of rare plants species in Alas Kedaton tourism forest as many as 

48 species of plants with 26 families, and also the factors causing 

the scarcity of those plants species. Through the use of CIPP 

(Context-Input-Process-Product) evaluation model assisted by 

mobile technology, the overall average effectiveness of learning 

media utilization to the introduction of rare plant in Alas Kedaton 

tourism forest in Tabanan-Bali based on backward chaining 

amount of 88.20%, so that was included into the good 

categorization. 

Keywords—Rare plants species; backward chaining; 

evaluation; CIPP; mobile technology 

I. INTRODUCTION 

Forests are one source of foreign exchange that has been 
massively exploited for timber. This exploitation leads to 
widespread forest loss. Until now, the destruction of the forest 
environment still occurs, both by the practice of illegal 
logging and illegal mining. Based on the data from the 
Planology Department of Forestry in 2010 [1], it is known that 
forest destruction is getting worse due to uncontrolled logging, 
forest fires, community utilization of timber, and the 

conversion of land functions in forests. Based on data from the 
Bali Forestry Office in 2010 [2], the area of the mainland 
forest in Bali is 127,721.01 hectares or only 22.59 percent of 
the total area of Bali’s land area of 563,286 hectares. In 
addition to natural disasters of drought, floods and landslides, 
forest destruction also causes extinction of plant species 
contained therein. Including local plant species that are very 
important for science because some of them are the types of 
plants that have been threatened in nature and unique plant 
species and endemic or have a uniqueness or very rarely found 
elsewhere. 

Some studies may be mentioned, such as the research that 
has been done by Wijana in 2004 [3], 2005 [4], 2006 [5], 2008 
[6]; 2009 [7], 2010 [8], 2012 [9], 2013 [10], 2014 [11], 2015 
[12], and 2016 [13]-[15]. All his research is done in the area of 
Bali. Researches related to the analysis of terrestrial 
vegetation outside of Bali have been done by Arrijani, et.al. in 
2006 [16], Sri Hartini in 2007[17], Purwaningsih in 2006 [18], 
Purwaningsih and Razali Yusuf in 2008 [19], Junaedi, 
Indrawan, and  Mutaqien in 2010 [20], and Onrizal, et.al. in 
2006 [21]. 

In general it can be said that the studies mentioned above, 
examine the composition of species, species diversity, and 
management of protected forests and national parks. These 
studies were conducted in areas such as Arrijani in Cianjur, 
Junaedi in West Java, Sri Hartini in East Kalimantan, Onrizal 
in West Kalimantan, and Purwaningsih in Southeast Sulawesi. 
The context of this study is more oriented to study vegetation 
parameters or vegetation analysis and efforts to introduce rare 
plants in forest areas through learning media and evaluation of 
the effectiveness of the utilization of learning media. 
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One of the forest areas used as tourist attractions in Bali is 
Alas Kedaton forest, Kukuh village, Marga district, Tabanan 
regency, Bali, Indonesia. According Sujaya in 2007 [22] 
explains that the width of Alas Kedaton tourism object is 
approximately 12 hectares, while the forest area of hedge 
approximately 6.5 hectares. In this forest area found the trees 
are large and dense, and there are several types of plants in the 
forest vegetation, is included in the category of rare plants. 

As an effort to conserve protected forest in Alas Kedaton 
tourist area, it is necessary to introduce to society in general 
and the students in particular about information of rare plant 
species that exist in the area through mobile technology-
assisted learning media. With the help of mobile technology-
assisted learning media, the community and students can 
search and complete information about the rare plants in Alas 
Kedaton forest, Tabanan, Bali through the media whenever 
and wherever they are. To obtain an overview of the 
effectiveness of learning media utilization for introduction of 
rare plants in Alas Kedaton tourism forest, Tabanan, Bali, it is 
necessary to conduct an evaluation. 

Generally evaluation is an activity to collect, process, and 
analyze a data into accurate information through a meticulous, 
complete and in-depth measurement process that can be useful 
as a recommendation for stakeholders/policy in taking a right 
decision. That definition of evaluation is reinforced by 
Divayana and Sanjaya [23], Jampel, et.al. [24], Arnyana, et.al. 
[25], Divayana, et.al. [26]-[29], Ariawan, Sanjaya, and 
Divayana [30], Divayana, Ardana, and Ariawan [31], 
Divayana [32]-[36], Sanjaya, and Divayana [37], Divayana, 
and Sugiharni [38], Divayana, Adiarta, and Abadi [39], 
Suandi, Putrayasa, and Divayana [40], Divayana, D.G.H., 
Adiarta, A., and Abadi [41], Sudiana, et.al. [42], Mahayukti, 
et.al. [43], with the core of the definition of evaluation is an 
activity to obtain recommendations so that it can be used as a 
basis for decision-making to continue/stop the program being 
evaluated. 

There are several evaluation models that can be used in an 
evaluation such as: Goal Free Evaluation Model, Goal 
Oriented Evaluation Model, Responsive Evaluation Model, 
Formative-Summative Evaluation Model, Countenance 
Evaluation Model, Center for the Study of Evaluation-
University of California in Los Angeles, CIPP (Context, Input, 
Process, Product), and Discrepancy Model. 

From some of these models, the most suitable and 
appropriate model used in this study is the CIPP evaluation 
model, because this model can provide related information: 1) 
the evaluation context that provides value and description of 
the things that cause learning media to introduce of rare plants 
in Alas Kedaton tourism forest can be realized, 2) evaluation 
inputs that determine the available resources, alternative 
strategies and what plans should be done to encourage the 
holding of learning media, 3) evaluation process that provides 
value and description of the activities that have been 
implemented to achieve the objectives of the implementation 
of the learning media, and 4) evaluation products that provide 
value and description of the results achieved after utilizing the 
learning media. 

From the description above, the problems studied in this 
research are: 1) How the use of learning media to introduce of 
rare plants, especially in Alas Kedaton tourism forest to know 
the number of species of rare plants in that forest and the 
factors causing the scarcity of the plant species; 2) What is the 
effectiveness level of utilization of learning media to introduce 
rare plants in Alas Kedaton tourism forest for students and the 
general public? 

Based on the problems and the use of a new innovation in 
the form of learning media as a solution to problem solves the 
existing problems, so the researchers are interested in 
conducting research studies about the effectiveness 
measurement of the learning media for introduction of rare 
plants in Alas Kedaton tourism forest in Tabanan-Bali using 
backward chaining integrated with Context-Input-Process-
Product evaluation model based on mobile technology 

II. RESEARCH METHODOLOGY 

The type of this research includes explorative research and 
evaluative research. It said explorative research because it 
explores of rare plant species in the Alas Kedaton forest 
tourism in Tabanan, Bali, Indonesia. It is said evaluative 
research for evaluating of learning media to introduce of rare 
plants in Alas Kedaton forest tourism. The explorative 
research location in Alas Kedaton tourism forest is with an 
area of 6.5 hectares. While the location of evaluative research 
conducted in the area of Alas Kedaton tourism object and high 
school around in Alas Kedaton Tabanan. 

Population in this explorative research was plant species 
that exist in Alas Kedaton tourism forest. The population of 
evaluative research was the entire community in the area of 
Alas Kedaton tourism forest. The sampling method of plant 
species for explorative research was using the quadratic 
method [11], [44], while the community sampling method for 
evaluative research is by using purposive Sampling. The 
samples of plant species are all plant species covered by 
squares of 20 x 20 m size as many as 100 squares. For the 
sample of the community was taken as many as 25 people. 

In the sampling technique of plant species using systematic 
squares, the squares are placed continuously at 10 x 20m 
intervals along the line of the compass line, as many as 100 
squares. Each square is recorded for its constituent plant 
species. Plant species that have been collected then 
determined the species of plants that fall into the rare 
category. The determination of this rare plant species is done 
by studying existing documents, conducting interviews, and 
seeking information from various sources. Furthermore, with 
in-depth interviews with sources of informants from the 
community around the forest area, and including the District 
and Provincial Forest Service, to obtain information related to 
rare plants that fall into the national rare category, rare at the 
level of Bali province, scarce at Tabanan regency level, and 
Rare at Marga and Kukuh Village levels. Further data were 
analyzed descriptively. In purposive sampling technique of 
society in evaluating learning media conducted with the 
intention of involving parties who have interests/goals and 
understand the object/program studied in this case related to 
learning media to introduce of rare plants in Alas Kedaton 
forest tourism. The evaluation results using the CIPP model 
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on the use of learning media to introduce the rare plants in the 
Alas Kedaton tourism forest are indicated by the average 
percentage of effectiveness calculated using the following 
percentage descriptive formula [45]. 

                      Σ(Answer * Weight of Each Choice) 

Percentage =                                *100%   (1) 

         n * The Highest Weight 

Notes: 

Σ =  Amount 

n  =  Total number of questionnaire items 

Furthermore, to calculate the percentage of all subjects 
used by using the following formula: 

        F 

Percentage =    (2) 

    N 

Notes: 

F = Total percentage of the entire subject 

N = Number of subjects  

To be able to give meaning and decision on the percentage 
level of effectiveness/achievement, then used scale conversion 
effectiveness level as follows [45] (Table I): 

TABLE I. CONVERSION LEVEL EFFECTIVENESS BY SCALE OF FIVE 

Level of Effectiveness Category 

90-100 % Very Good 

80-89 % Good 

65-79 % Enough 

55-64 % Less 

0-54 % Very Less 

III. RESULTS AND DISCUSSION 

A. Result 

Recapitulation of explorative research results on plant 
species present in Alas Kedaton tourism forest, presented in 
detail in the Table II. 

There are a total of 48 plant species found in the Alas 
Kedaton tourism forest, which belongs to 26 families, with 
details of the following families: Meliaceae (8 species), 
Moraceae (7 species), Lauraceae (3 species), Annonaceae (3 
species) (2 species), Apocynaceae (2 species), Sterculiaceae 
(1 species), Lythraceae (1 species), Euphorbiaceae (1 
species), Clusiaceae (2 species), Myocycaceae (2 species) (1 
species), Phyllanthaceae (1 species), Rubiaceae (1 species), 
Caesalpinioceae (1spesies), Sabiaceae (1 species), 
Elaeocarpaceae (1 species), Verbenaceae (1 species), 
Malpighiaceae (1 species), Cornaceae (1 species), Rubiaceae 
(1 species), and Leeaceae (1 species). From the floristic list of 
plants above, then by using literature/document review, 
interviews, and some relevant information, a rare plant species 
is obtained as presented in Table III. 

TABLE II. LIST OF FLORISTIC SPECIES OF COMMON SPECIES IN ALAS 

KEDATON TOURISM FOREST TABANAN, BALI, INDONESIA 

No Family 

Name of Plant Species 

Local Name*/ 

Indonesia 
Scientific Name 

1. Anacardiaceae 
Dau 

Dracontomelum 

mangiferum 

Mete Mini Semecarpus cassuvium 

2. Annonaceae 

Sandat Cananga adorata 

Blakatak Polyalthia lateriflora 

Kayu Madas Polyalthia korinti 

3. Apocynaceae 
Pulai/Pule Alstonia scholaris 

Bukak Rauwolfia javanica 

4. Arecaceae 
Rotan Calamus axillaris 

Jaka/Aren Arenga pinnata 

5. Caesalpinioceae Benul Parkia speciosa 

6. Clusiaceae Badung Garcinia divica 

7. Combretaceae Kayu Kunyit Terminalia sumatrana 

8. Cornaceae Jelit-jelit Alangium salviifolium 

9. Elaeocarpaceae Genitri Elaeocarpus ganitrus 

10. Euphorbiaceae Buni Hutan Antidesma bunius 

11. Lauraceae 

Bejulitan Litsea glutinosa 

Kayu Besi Eusideroxylon zwageri 

Kayu Manis Cinnamomum burmani 

12. Lecythidaceae Putat/ Kutat Planchonia valida 

13. Leeaceae Gegirang Leea sp. 

14. Lythraceae Tangi/Bungur Lagerstroemia speciosa 

15. Malpighiaceae Bergiding Hiptage benghalensis 

16. Meliaceae 

Majegau Dysoxylum densiflorum 

Kayu Adeng 
Dysoxylum 
caulostachyum 

Kepohpoh Buchanania arborescens 

Kayu Bawang Dysoxylum alliaceum 

Kayu Nyoling Pisnoid umbellata 

Sentul Sandoricum koetjape  

Mahoni Swietenia mahagoni 

Langsat Lutung Aglaia argentea 

17. Moraceae 

Beringin Hijau Ficus benyamina 

Teep/Terep Artocarpus elastica 

Ae/ Ara Ficus racemosa 

Bunut Ficus altissima 

Serut/Pungut Streblus asper 

Kacu-Kacu Ficus magnoliaefolia 

Awar-Awar Ficus septic 

18. Myrisinaceae Lampeni Ardisia humilis 

19. Myristicaceae Kayu Anak Knema laurina 

20. Myrtaceae 

Kaliampuak/ 
Jambu Hutan 

Eugenia densiflora 

Salam Syzygium polyanthum 

21. Phyllanthaceae Gintungan Bischofia javanica 

22. Rubiaceae 

Kayu Nyan-

Nyan 
Guettarda speciosa 

Jarum-Jarum Pavetta subvelutina 

23. Sabiaceae Kayu Sambuk Meliosma pinnata 

24. Sapotaceae Nyantuh Palaquium javanicum 

25. Sterculiaceae Bayur 
Pterospermum 

javanicum 

26. Verbenaceae Kayu Taluh Vitex glabrata 

Source: Wijana in 2018 [46], Wijana and Setiawan in 2017 [47] Notes: *) Local Name Using Balinese 
Language 

https://www.google.com/search?client=firefox-a&rls=org.mozilla:en-US:official&channel=np&tbm=isch&q=Buchanania+arborescens&spell=1&sa=X&ved=0ahUKEwjjsf2P2ufKAhXNWI4KHb_cAKEQvwUIGigA&dpr=1&biw=1366&bih=657
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TABLE III. LIST OF RARE PLANTS SPECIES IN ALAS KEDATON TOURISM FOREST, TABANAN, BALI, INDONESIA 

No. Family 
Name of Plant Species 

Number of Individuals Status 
Local Name*) /Indonesia Scientific Name 

1. Anacardiaceae 
Dau Dracontomelum mangiferum 8 BR 

Mete Mini Semecarpus cassuvium 1 BR 

2. Annonaceae 

Sandat Cananga adorata 2 NR 

Blakatak Polyalthia lateriflora 7 TR 

Kayu Madas Polyalthia korinti 17 MR 

3. Apocynaceae 
Pulai/ Pule Alstonia scholaris 1 NR 

Bukak Rauwolfia javanica 78 TR 

4. Arecaceae 
Rotan Calamus axillaris 6 BR 

Jaka/ Aren Arenga pinnata 2 BR 

5. Caesalpinioidea Benul Parkia speciosa 4 BR 

6. Clusiaceae Badung Garcinia divica 1 NR 

7. Combretaceae Kayu Kunyit Terminalia sumatrana 9 BR 

8. Elaeocarpaceae Genitri Elaeocarpus ganitrus 1 BR 

9. Euphorbiaceae Buni Hutan Antidesma bunius 2 NR 

10. Lauraceae 

Bejulitan Litsea glutinosa 26 BR 

Kayu Besi Eusideroxylon zwageri 7 BR 

Kayu Manis Cinnamomum burmani 57 TR 

11. Lecythidaceae Putat/ Kutat Planchonia valida 12 BR 

12. Lythraceae Tangi/Bungur Lagerstroemia speciosa 9 NR 

13. Malpighiales Bergiding Hiptage benghalensis 79 TR 

14. Meliaceae 

Majegau Dysoxylum densiflorum 5 NR 

Kayu Adeng Dysoxylum caulostachyum 23 BR 

Kepohpoh Buchanania arborescens 10 BR 

Kayu Bawang Dysoxylum alliaceum 60 TR 

Kayu Nyoling Pisnoid umbellata 4 TR 

Sentul Sandoricum koetjape  3 TR 

Mahoni Swietenia mahagoni 63 MR 

Langsat Lutung Aglaia argentea 13 MR 

15. Moraceae 

Beringin Hijau Ficus benyamina 1 NR 

Teep/Terep Artocarpus elastic 32 BR 

Ae/Ara Ficus racemosa 18 BR 

Bunut Ficus altissima 2 BR 

Serut/Pungut Streblus asper 2 TR 

Kacu-Kacu Ficus magnoliaefolia 5 MR 

16. Myristicaceae Kayu Anak Knema laurina 5 BR 

17. Myrtaceae 
Kaliampuak/ 

Jambu Hutan 
Eugenia densiflora 11 TR 

18. Phyllanthaceae Gintungan Bischofia javanica 5 BR 

19. Rubiaceae Kayu Nyan-Nyan Guettarda speciosa 4 BR 

20. Sabiaceae Kayu Sambuk Meliosma pinnata 3 BR 

21. Sapotaceae Nyantuh Palaquium javanicum 34 BR 

22. Sterculiaceae Bayur Pterospermum javanicum 11 NR 

23. Verbenaceae Kayu Taluh Vitex glabrata 1,275 TR 

Source: Wijana in 2018 [46], Wijana and Setiawan in 2017 [47] 

https://www.google.com/search?client=firefox-a&rls=org.mozilla:en-US:official&channel=np&tbm=isch&q=Buchanania+arborescens&spell=1&sa=X&ved=0ahUKEwjjsf2P2ufKAhXNWI4KHb_cAKEQvwUIGigA&dpr=1&biw=1366&bih=657


(IJACSA) International Journal of Advanced Computer Science and Applications, 

Vol. 9, No. 8, 2018 

269 | P a g e  

www.ijacsa.thesai.org 

TABLE IV. SOME EXAMPLES OF COMPLETE INFORMATION ABOUT RARE PLANT SPECIES IN ALAS KEDATON TOURISM FOREST 

1. Kayu Taluh (Vitex glabrata) 

 Kingdom    
Division    

Class      

Order      
Family       

Genus       

Species      

: 
: 

: 

: 
: 

: 

: 

Plantae  
Magnoliophyta  

Magnoliopsida 

Lamiales  
Verbenaceae  

Vitex  

Vitex glabrata 

The plant is a tree, its height reaches ± 25 m, stem diameter 35 - 45 cm, this tree has many branch which is not straight/bent and irregular. 
The wood is quite hard, solid, the fiber is straight, the color is greenish to yellow brown. The leaves pinnate with the shape of the round 

leaves of eggs until tapering/ellipse and tapered to the tip and base of the leaves. 

2. Kayu Bawang (Dysoxylum alliaceum) 

 Kingdom    
Division    

Class      
Order       

Family       

Genus       
Species      

: 
: 

: 
: 

: 

: 
: 

Plantae 
Magnoliophyta 

Magnoliopsida 
Sapindales 

Meliaceae  

Dysoxylum 
Dysoxylum alliaceum 

Plants with height up to 20-25 m in diameter of stems 40-60 cm. The trunk is straight with white wood without a terrace. The leaves are 

pinnate with a sitting leaf opposite the shape of the lanceolate. 

3. Tangi/Bungur (Lagerstroemia speciosa) 

 Kingdom    
Division    

Class      

Order       
Family       

Genus       

Species      

: 
: 

: 

: 
: 

: 

: 

Plantae 
Magnoliophyta  

Magnoliopsida 

Myrtales 
Lythraceae 

Lagerstroemia 

Lagerstroemia speciosa 

Plants with a height of 10-30 m. Round stem, branching starting from the base, light brown. Leaves single, stiff, short stem. The leaves are 

oval shaped, elliptical, with a length of 9-28 cm and dark green. Compound interest, arranged in panicles. The fruit is a box, ball-shaped 

until rounded elongated, with a length of 2-3.5 cm, has a space as much as 3-7, fruit is still young green, gradually become brown. 

4. Kayu Besi (Eusideroxylon zwageri) 

 Kingdom    

Division    

Class      
Order      

Family       

Genus       
Species      

: 

: 

: 
: 

: 

: 
: 

Plantae 

Magnoliophyta 

Magnoliopsida 
Ranales 

Lauraceae 

Eusideroxylon 
Eusideroxylon zwageri 

Plants with a height of 10 m. The trunk is strong but the shape of the trunk is bent. Leaves pinnate, pointed leaf tip, rounded base of leaf, 

flat leaf edge. Twigs are reddish brown. The fruit of this plant is a fruit stone, shaped ellipse to make, seed one with a length of 7-16 cm 
and width 5-9 cm. 

5. Kayu Jelema/Kayu Anak (Knema laurina) 

 Kingdom    

Division    
Class      

Order       

Family       
Genus       

Species      

: 

: 
: 

: 

: 
: 

: 

Plantae 

Magnoliophyta 
Magnoliopsida 

Magnoliales 

Myristicaceae 
Knema 

Knema laurina 

Plants with a height of ± 20 m. The trunk is light brown with red sap. Has an arillus that covers all the pink seeds. Leaf blade pinnate 

with a lanceolate shape, with a slippery leaf surface. 

6. Majegau (Dysoxylum densiflorum) 

 Kingdom    

Division    

Class      
Order      

Family       

Genus       
Species      

: 

: 

: 
: 

: 

: 
: 

Plantae 

Magnoliophyta 

Magnoliopsida 
Sapindales 

Meliaceae  

Dysoxylum 
Dysoxylum densiflorum 

Plants with a height of 40 m with a diameter of 1.2 m. The trunk is woody, the wood is heavy, hard but fibrous with a light brown to pink 

or brown-pink, shiny. Majegau leaves are oval shaped lancet. The fruit is oval-shaped with a length of between 3-6 cm of brown to 
orange. 

7. Gintungan (Bischofia javanica) 
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Kingdom    

Division    

Class      

Order       

Family       
Genus       

Species 

: 

: 

: 

: 

: 
: 

: 

Plantae 

Magnoliophyta 
Magnoliopsida 

Malpighiales 

Phyllanthaceae 
Bischofia 

Bischofia javanica 

Plants with a height of ± 40 m, stem diameter 95 - 150 cm. The trunk is straight, no wood or bomi root, no grooved. Shape of round 
leaves of eggs that share/notched three and tapered to the tip of the leaf. Seated leaf or spiral/circular location, has a long leaf stalk. 

Inflorescences of the shape of the panicle, small, located at the end of the stem with a long flower stalk. The fruit is also small (1.2 - 1.5 

cm). 

8. Sentul (Sandoricum koetjape) 

 
Kingdom    

Division    

Class      
Order      

Family       

Genus       
Species      

: 

: 

: 
: 

: 

: 
: 

Plantae 

Magnoliophyta 

Magnoliopsida 
Sapindales 

Meliaceae 

Sandoricum 
Sandoricum koetjape 

Plants with a height of 30 m, with a diameter of 90 cm, gummy like milk. Compound leaves alternate, pinnate with three leaves, rounded 

or slightly pointy shape at the base, tapering at the end; Shiny green on the top, a dull green beneath it. Flowers in panicles in the armpits 
of leaves, haired, dangling, up to 25 cm. The fruits of buni are rounded slightly flat, 5-6 cm, yellow or reddish if ripe, fluffy like velvet. 

9. Bunut (Ficus altissima) 

 Kingdom    

Division    
Class      

Order       

Family       
Genus       

Species      

: 

: 
: 

: 

: 
: 

: 

Plantae 

Magnoliophyta 
Magnoliopsida 

Urticales 

Moraceae 
Ficus 

Ficus altissima 

Plants with a height of 20-30 m. Stems woody, cylindrical, dark brown, smooth surface, branches spread irregularly to form a shady tree, 

out roots hanging from the trunk or branch that has been large. Single leaves, stemmed, arranged alternately, elliptic, tapered ends 
(acuminatus), flat edges, shiny surfaces (nitidus), and have slippery leaf surfaces. 

10. Pulai/Pule (Alstonia scholaris) 

 Kingdom    

Division    

Class      
Order      

Family       

Genus       
Species      

: 

: 

: 
: 

: 

: 
: 

Plantae 

Magnoliophyta 

Magnoliopsida 
Gentianales 

Apocynaceae 

Alstonia 
Alstonia scholaris 

Plants with a height of 10-50 m. The trunk is straight, straight, dark green. Single leaf, shaped lanceolate, rounded edges and tapered, flat 
edge. Stained white and sticky, bone leaves tightly, circular center leaves 4-8 strands. The flowers are compound, the shape is panicle, 

with the oval petals. The fruit is ribbon-shaped with a length of 20-50 mm and is white. 

11. Genitri (Elaeocarpus ganitrus) 

 Kingdom    
Division    

Class      

Order      
Family       

Genus       

Species      

: 
: 

: 

: 
: 

: 

: 

Plantae 
Magnoliophyta 

Magnoliopsida 

Malvales 
Elaeocarpaceae 

Elaeocarpus 

Elaeocarpus ganitrus 

Plants with a height of 20-30 m. The stems are erect, woody, round, and rough-colored brown. Leaves single, green, oval-shaped with 

serrated edge, tip and base tapered, long= 8-20 cm and width= 3-6 cm. Flower type is flowers compound shaped panicles. Jenitri fruit are 

buni type, round, green. The seeds are round, brown to dark brown in diameter between 0.5 cm - 2 cm. The surface of the hollow and 

grooved (threaded) seeds are carved. 

12. Badung/Mundu (Garcinia divica) 

 

 

Kingdom    

Division    
Class      

Order       

Family       
Genus       

Species      

: 

: 
: 

: 

: 
: 

: 

Plantae 

Magnoliophyta 
Magnoliopsida 

Malpighiales 

Clusiaceae 
Garcinia 

Garcinia divica 

Plants with height of 13-15 m. The trunk has brown leather and white gummy. The leaves are oval-shaped to oval with a length of 10-30 

cm. The flowers are whitish yellow.  

13. Nyantuh (Palaquium javanicum) 
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Kingdom    

Division    

Class      

Order       

Family       
Genus       

Species      

: 

: 

: 

: 

: 
: 

: 

Plantae 

Magnoliophyta 
Magnoliopsida 

Ericales 

Sapotaceae 
Palaquium 

Palaquium javanicum 

Plants with height of up to 30 m and a diameter of 0.5 m. Trunked upright with brownish red. The bark is yellow to red, and the sap is 
white. Leaf single with round breech shape. Flower lops on leaf  axillary. 

14. Teep/Terep (Artocarpus elastica) 

 Kingdom    

Division    
Class      

Order       

Family       
Genus       

Species      

: 

: 
: 

: 

: 
: 

: 

Plantae 

Magnoliophyta 
Magnoliopsida 

Urticales 

Moraceae 
Artocarpus 

Artocarpus elastic 

Plants with height of 25 m with a trunk diameter of up to 80 cm. The leaves are large with a length of up to ± 50 cm, single, pinnate, 
upper and lower leaf surfaces furry so coarse textured. The fruit is compound and is protected with the skin of a prickly soft fruit. 

15. Putat/Kutat (Planchonia valida) 

 
Kingdom    

Division    
Class      

Order       

Family       
Genus       

Species      

: 

: 
: 

: 

: 
: 

: 

Plantae 

Magnoliophyta 
Magnoliopsida 

Lecythidales 

Lecythidaceae 
Planchonia 

Planchonia valida 

Plants with a height of up to 50 m, diameter of 200 cm, with stems upright, straight, and watery. The headboard is round, bushy, dark 

green and shiny, which in the dry season leaves fall and before the autumn leaves red. The bark is grayish brown to dark brown, peeling 
off in the form of small pieces. Inflorescence in the form of bunches. The flowers have many stamens. The fruit is oval. 

Notes: 

NR: National Rare is protected by law [48]  

BR : Rare in Bali is protected by law [48] 

TR : Rare in Tabanan regency 

MR : Rare in Marga sub-district 

*) Local Name Using Balinese Language 

From the 48 plant species commonly found in the Alas 
Kedaton tourism forest, there are as many as 42 (87.5%) plant 
species belonging to the rare category. This rare plant category 
is based on document/literature studies with reference to the 
Forest Service which has established several rare plant 
species. In addition it is also based on interviews with sources 
of informants around the Alas Kedaton forest tourism; also, 
accompanied by interviews to people who generally live 
outside the Alas Kedaton forest tourism, even to people 
outside Tabanan regency. From the results of literature studies 
and interviews with communities and Provincial and District 
Forestry Offices, rare plant categories such as rare national 
species, scarce at the level of the Bali province, scarce at level 
of Tabanan district, and rare at Marga and Kukuh sub-
districts.  From Table III, it appears that there are 8 (19.04%) 
plant species belonging to the national rare category, 20 
(47.62%) of rare plant species at Bali Province level, 10 
(23.81%) of rare plant species at Tabanan regency level, and 4 
(9.52%) species belonging to the rare category at Marga sub-
district level, including rare in the Kukuh village level. When 
viewed from the number of individual species that exist, from 
the square of 20x20m as many as 100 squares obtained species 
of rare plants with the largest number of individuals is plant 
species of Kayu Taluh (Vitex glabrata), with an individual 
number of 1,275 individuals. While the least number of 

individual species are: Beringin Hijau (Ficus benyamina), 
Pulai/Pule (Alstonia scholaris), Badung (Garcinia divica), 
Mete Mini (Semecarpus cassuvium, and Genitri (Elaeocarpus 
ganitrus), with an each individual number of 1 individual. 
Thus it can be stated that in the Alas Kedaton forest tourism, 
as a place of conservation of rare plants, because quite a lot of 
rare plant species that exist in the forest. It also appears that 
the number of individuals belonging to the rare plant category 
is found to be only one individual species in size 20 × 20 m x 
100 m with the interval spacing of 10 × 20 m; so very 
apprehensive for plant species with such conditions. This 
needs special attention for local tourism forest managers. 
Below are some examples of rare plant species present in Alas 
Kedaton tourism forest, Tabanan, Bali, Indonesia. Some 
examples of complete information about rare plant species 
found in Alas Kedaton tourism forest, Tabanan, Bali, 
Indonesia can be seen in Table IV. 

 
Fig. 1. The Search Process of Detail Information about Rare Plants by 

Species Name Using Backward Chaining Concept. 
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Fig. 2. The Display of Learning Media to Introduce of Rare Plants in Alas 

Kedaton Tourism Forest, Tabanan, Bali Based on Backward Chaining 
Concept. 

Data from the explorative research results about complete 
information of rare plant species in Alas Kedaton tourism forest, 
then used as a knowledge base that is incorporated into the 
learning media, while the concept of backward chaining is 
used in searching for complete information about rare plant 
species. The view of the use of the concept of backward 
chaining and display of learning media to introduce of rare 
plants in Alas Kedaton tourism forest, Tabanan, and Bali can 
be seen in Fig. 1 and 2. 

The standard used to measure the effectiveness of use of 
the media learning to introduce the rare plants in terms of 
CIPP evaluation model components can be seen in Table V. 

TABLE V. MEASUREMENT STANDARD OF EFFECTIVENESS OF USE OF 

MEDIA LEARNING TO INTRODUCE OF RARE PLANTS IN TERMS OF CIPP 

EVALUATION MODEL COMPONENTS 

No 
Evaluation 

Components 
Evaluation Aspects 

Measurement 

Standard of 

Effectiveness (%) 

1. Context 

A1 Aim 88 

A2 Legality 90 

A3 Stakeholders Support 85 

2. Input 

A4 Facilities and infrastructure 80 

A5 Knowledge Base  88 

A6 Human Resources 80 

A7 Funding 80 

3. Process 

A8 
The ability of development 
team to manage the rule 

85 

A9 

The ability of development 

team to manage the 
knowledge base 

90 

A10 

The ability of development 

team to package/ present the 
media to be interactive 

85 

A11 
The ability of users in using 

information technology 
80 

4. Product 

A12 Interactivity of media 85 

A13 Accuracy of information 88 

A14 Easy access 85 

A15 Display of media design 85 

Table V above shows the scores of measurement standard 
of effectiveness that was used as a basic reference in deciding 
evaluation. If the measurement results of the learning media to 
introduce of rare plants in Alas Kedaton tourism forest, 
Tabanan, Bali shows a less value than the scores of 
measurement standard of effectiveness, so that the application 
can be said to be ineffective while if the value is equal or even 
exceeds of the standard, then the application can be said to be 
effective. The effectiveness measurement results of the 
utilization of learning media to introduce of rare plants in Alas 
Kedaton tourism forest, Tabanan, Bali using CIPP evaluation 
model can be seen in Table VI. 

Table VI above shows the effectiveness measurement 
results of the use of learning media to introduce of rare plants 
in Alas Kedaton tourism forest, Tabanan, Bali using CIPP 
evaluation model, conducted by 25 respondents with giving an 
assessment of 15 evaluation aspects. Percentage of 
effectiveness in aspect-1 (aim) was 89.60%, in aspect-2 
(legality) was 92.00%, in aspect-3 (stakeholders support) was 
85.60%, in aspect-4 (facilities and infrastructure) was 
83.20%, in aspect-5  (knowledge base) was 89.60%, in aspect-
6 (human resources) was 81.60%, in aspect-7 (funding) was 
82.40%, in aspect-8 (the ability of development team to 
manage the rule) sebesar 88.80%, in aspect-9 (the ability of 
development team to manage the knowledge base) was 
92.00%, in aspect-10 (the ability of development team to 
package/present the media to be interactive) was 89.60%, in 
aspect-11 (the ability of users in using information 
technology) was 80.80%, in aspect-12 (interactivity of media) 
was 88.00%, in aspect-13 (accuracy of information) was 
91.20%, in aspect-14 (easy access) was 87.20%, and in 
aspect-15 (display of media design) was 86.40%. 



(IJACSA) International Journal of Advanced Computer Science and Applications, 

Vol. 9, No. 8, 2018 

273 | P a g e  

www.ijacsa.thesai.org 

TABLE VI. THE MEASUREMENT RESULTS OF EFFECTIVENESS OF THE USE OF LEARNING MEDIA TO INTRODUCE  RARE PLANTS IN ALAS KEDATON TOURISM 

FOREST, TABANAN, BALI USING CIPP EVALUATION MODEL 

No Respondent 

CIPP Evaluation Component 

Context Input Process Product 

Context Aspects Input Aspects Process Aspects Product Aspects 

A1 A2 A3 A4 A5 A6 A7 A8 A9 A10 A11 A12 A13 A14 A15 

1 R1 5 5 4 4 5 4 4 4 5 5 4 4 5 4 4 

2 R2 4 5 4 5 4 4 4 5 5 4 4 5 5 4 4 

3 R3 4 4 5 4 5 5 4 4 5 5 3 4 5 5 4 

4 R4 5 4 4 4 4 4 4 4 4 5 5 5 4 4 5 

5 R5 5 5 4 4 4 5 4 4 5 5 5 4 4 4 4 

6 R6 4 4 4 4 5 4 5 4 5 5 3 5 5 5 4 

7 R7 5 5 4 4 4 4 4 5 4 4 4 4 4 4 4 

8 R8 4 4 5 4 5 4 4 5 5 5 4 5 5 5 5 

9 R9 4 5 4 5 4 4 4 4 5 4 3 4 4 4 4 

10 R10 4 5 4 4 4 5 4 5 4 5 4 4 5 4 4 

11 R11 4 5 4 4 4 4 4 4 4 4 4 5 4 5 4 

12 R12 4 5 5 4 5 3 4 5 4 5 4 4 4 4 4 

13 R13 5 4 4 4 5 4 4 4 5 4 5 5 5 5 5 

14 R14 5 5 5 4 5 3 4 4 5 4 4 4 4 4 4 

15 R15 5 4 4 4 4 4 4 5 4 4 5 4 5 4 5 

16 R16 4 5 5 5 5 3 5 4 5 5 4 5 4 5 5 

17 R17 5 4 4 4 4 4 4 5 4 4 3 4 5 4 4 

18 R18 4 5 4 4 5 4 4 4 5 4 4 5 4 5 4 

19 R19 5 4 4 4 4 4 4 4 4 4 4 4 5 4 5 

20 R20 4 5 5 4 5 3 4 5 5 4 5 4 5 5 4 

21 R21 4 5 4 5 4 4 4 4 4 5 5 4 4 4 4 

22 R22 5 4 4 4 5 5 4 5 5 4 3 5 5 4 5 

23 R23 5 5 5 4 4 4 5 5 5 4 4 4 4 5 4 

24 R24 4 5 4 4 4 5 4 4 4 5 4 5 5 4 4 

25 R25 5 4 4 4 5 5 4 5 5 5 4 4 5 4 5 

Total 112 115 107 104 112 102 103 111 115 112 101 110 114 109 108 

Percentage of Effectiveness  

Each Aspect (%) 
89.60 92.00 85.60 83.20 89.60 81.60 82.40 88.80 92.00 89.60 80.80 88.00 91.20 87.20 86.40 

Percentage of Effectiveness  

Each Component (%) 
89.07 84.40 90.13 88.80 

Average of Overall 

Components (%) 
88.20 

Based on the percentage of effectiveness in each aspect, so 
the percentage of effectiveness on Context components can be 
determined by the amount of 89.07% (including the 
effectiveness level in the good category). The Input 
Component was 84.40% (including the effectiveness level in 
the good category). The Process component was 90.13% 
(including the effectiveness level in the good category). The 
Product component was 88.80% (including the effectiveness 
level in the good category). The measurement results of the 
effectiveness of the use of learning media to introduce of rare 
plants in Alas Kedaton tourism forest, Tabanan, Bali using 
CIPP evaluation model based on mobile technology can be 
seen in Fig. 3. 

Based from Table III it is clear that there are as many as 42 
(87.5%) rare plant species from a total of 48 plant species 
present in the Alas Kedaton tourism forest. Meanwhile, 
according to the Provincial Forestry Office of Bali in 1987 
from about 200 rare plants in Indonesia which IUCN category 

(International Union for Conservation of Nature) in 1987, as 
many as 32 plants are already known in Bali. The amount of 
vegetation/flora in the Alas Kedaton tourism forest conducted 
in 2003 and 2005, the type of plants at this time experiencing 
a change that increases. In 2003 and 2005, 29 species of rare 
plants from 43 plant species were identified, while 42 species 
of rare plants from 46 plant species were identified. 

That change is influenced by various factors from the 
environment and the activity of living things in it. Indriyanto 
in 2006 [49] explained that community of plants have 
dynamics or changes, both caused by the activity of nature and 
humans. Sugita in 2015 [50] explains that changes in the 
natural environment or the composition of plants in a region 
can be caused by adaptation to soil environment, topography, 
geology and climate conditions, through changes in body and 
function, while the environment also undergoes changes 
through physical or biogeochemical processes to maintain 
quality Life support and balance of community systems. 
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Fig. 3. The Display of Measurement Results of the use of Rare Plants 

Learning Media using CIPP Evaluation Model Based on Mobile Technology. 

B. Discussion 

The statement is in accordance with the results of 
interviews with the manager of Alas Kedaton tourism forest 
explained that changes in the composition of plants that have 
changed the occurrence of the number of rare plants that exist 
today, due to the efforts of planting plants in forest tours by 
the spread of new plant seeds. On the other hand, the existence 
of rare plants in the forest area, is old and dead, and not 
accompanied by replanting. In addition, according to the forest 
manager, some plants also died due to the influence of animal 
disturbance in this forest area, especially animal group 
“Pteropus vampyrus” which occupy the plant “Pterospermum 
javanicum” as its habitat, thus disrupting the growth of the 
tree. 

There are several opinions that suggest a plant species may 
become scarce. The factors that causing plants to become 
scarce, can be grouped as follows: 1) Rare naturally as a result 
of a-biotic factors (fire, drought) or biotic (pest or disease). 
This naturally occurring scarcity process is especially 
susceptible to endemic plant species that are clustered in 
certain areas such as the Rafflesia arnoldi plant in West 
Sumatra or non-endemic plants but relatively small 
populations and very distant population distribution such as 
Sawo Kecik (Manilkara kauki) plant in Blambangan Jawa 
East, West Bali Grand Prapat, and Pedan in Sumbawa. 
Theoretically, the loss or scarcity of a species will affect the 

survival of other co-evolutionary species [51]; 2) Rare as a 
result of human actions directly or indirectly. It can directly be 
an excessive exploration of a particular plant without adequate 
rehabilitation efforts e.g. Kayu Eben (Diospyros celebica) in 
Sulawesi. Indirectly, for example [52], forest destruction due 
to air pollution or acid rain in industrialized countries such as 
the Picea abiex plant in West Germany with damage of about 
9% in 1982 accelerated to 51% in 1984. 

From the results of in-depth interviews in the field, the 
factor of the occurrence of scarcity of rare plant species in the 
Alas Kedaton forest tourism are: 1) Environmental 
degradation factors. In this context it means that the present 
forests, inherited by the younger generation of the village 
today, are the remnants of the ancient forest, which now 
extend to 27 hectares. While the former, the extent of more 
than today. The age of their parents in the past, many 
converted the forest into agricultural areas. The current forest 
area, left to not be felled because in it there Pura as a holy 
place for Hindus to pray. So that the remaining forests are now 
believed to be a sacred place for Hindus in Bali; 2) Plants 
belonging to the rare category, seen from the way of 
reproduction, take place very slowly, so that the parents are 
very uninteresting to breed it; Thus its proliferation only takes 
place naturally, and its survival also takes place naturally; 
3) Plants that are included in rare plants, have a high enough 
quality of wood, so many plants that live outside the forest of 
this tour, felled and used for building materials; 4) Rare plants 
considered as “sacred wood” by the people, often used for 
holy shrines (Hindu temples in Bali) or for religious 
ceremonies (Hindu), are not accompanied by breeding or 
breeding as materials Replacement of harvested plants; 5) The 
absence of an attempt to breed rare plants by forest managers 
and by surrounding communities. This effort is not done 
related to the increasingly difficult to find rare plants around 
their environment. Although the economic value is quite high, 
but because it is very rarely found in nature, the community 
turns to other timber, which is more practical, interesting and 
qualified to be used as a building material or as a reforestation 
material; 6) In the Alas Kedaton tourism forest, many rare 
plants are also dead, due to the disturbance of animals, 
especially long-tailed monkeys (Macaca fascicularis) and bats 
(Pteropus vampyrus), which are increasingly population. 
Herbs are often used as a place to play and many plants are 
“disturbed”. Ecologically edible fruits are used as feed by 
some of the monkey populations and bats in the forest. Seeds 
that grow are often eaten or disturbed or broken so that the 
seeds of these plants to death. 

Based on the average of effectiveness percentage of use of 
learning media to introduce of rare plants in Alas Kedaton 
tourism forest, Tabanan, Bali in terms of the overall 
component of CIPP evaluation model, it can be explained that 
in general the learning media can already function and good 
categorized because overall the average percentage of 
effectiveness level if viewed from all components obtained 
percentage of 88.20%. The results are reinforced with and 
proven from the average percentage of effectiveness level on 
the context component of 89.07% so that included in good 
category, the input component of 84.40% so that included in 
good category, on the process component of 90.13% so that 
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included in the category very good, And on product 
component equal to 88.80% so that included in good category. 

Based on the comparison between the measurement results 
of effectiveness (shown in Table VI) with measurement 
standard of effectiveness (shown in Table V), so the learning 
media can be said to be effective on aspect-1, because the 
score of measurement results on aspect-1 was 89.60% having 
a higher score than the score of measurement standard amount 
of 88.00%. The learning media can be said to be effective on 
aspect-2, because the score of measurement results on             
aspect-2 was 92.00% having a higher score than the score of 
measurement standard amount of 90.00%. The learning media 
can be said to be effective on aspect-3, because the score of 
measurement results on aspect-2 was 85.60% having a higher 
score than the score of measurement standard amount of 
85.00%. The learning media can be said to be effective on 
aspect-4, because the score of measurement results on aspect-
2 was 83.20% having a higher score than the score of 
measurement standard amount of 80.00%. The learning media 
can be said to be effective on aspect-5, because the score of 
measurement results on aspect-5 was 89.60% having a higher 
score than the score of measurement standard amount of 
88.00%. The learning media can be said to be effective on 
aspect-6, because the score of measurement results on           
aspect-6 was 81.60% having a higher score than the score of 
measurement standard amount of 80.00%. The learning media 
can be said to be effective on aspect-7, because the score of 
measurement results on aspect-7 was 82.40% having a higher 
score than the score of measurement standard amount of 
80.00%. The learning media can be said to be effective on 
aspect-8, because the score of measurement results on           
aspect-8 was 88.80% having a higher score than the score of 
measurement standard amount of 85.00%. The learning media 
can be said to be effective on aspect-9, because the score of 
measurement results on aspect-9 was 92.00% having a higher 
score than the score of measurement standard amount of 
90.00%. The learning media can be said to be effective on 
aspect-10, because the score of measurement results on 
aspect-10 was 89.60% having a higher score than the score of 
measurement standard amount of 85.00%. The learning media 
can be said to be effective on aspect-11, because the score of 
measurement results on aspect-11 was 80.80% having a higher 
score than the score of measurement standard amount of 
80.00%. The learning media can be said to be effective on 
aspect-12, because the score of measurement results on 
aspect-12 was 88.00% having a higher score than the score of 
measurement standard amount of 85.00%. The learning media 
can be said to be effective on aspect-13, because the score of 
measurement results on aspect-13 was 91.20% having a higher 
score than the score of measurement standard amount of 
88.00%. The learning media can be said to be effective on 
aspect-14, because the score of measurement results on 
aspect-14 was 87.20% having a higher score than the score of 
measurement standard amount of 85.00%. The learning media 
can be said to be effective on aspect-15, because the score of 
measurement results on aspect-15 was 86.40% having a higher 
score than the score of measurement standard amount of 
85.00%. Obstacles found in this research is that the knowledge 
base is still limited from the results of explorative research on 
rare plants in the Alas Kedaton forest tourism only, whereas in 

other forests there are actually other species that may have the 
same characteristics or even provide more complete 
information than obtained in the Alas Kedaton tourist forest. 

IV. CONCLUSIONS 

There are 48 species of plants that generally exist in the 
Alas Kedaton forest tourism. Of these, there are 42 (87.5%) 
plant species belonging to the rare category. Of the 42 species 
of rare plants present in the Alas Kedaton forest, there are 8 
(19.04%) plant species belonging to the national rare category, 
20 (47.62%) of rare plant species in Bali, 10 (23.81%) rare 
plant species in Tabanan District, and 4 (9.52%) species 
falling into the rare category at the Sub District level 
(especially Marga Sub-district). 

The factors causing the scarcity of plant species present in 
the Alas Kedaton tourism forest are: 1) the degradation of the 
ancient environment, 2) the problem of reproduction of rare 
plants, 3) Human Intervention, 4) Disorders by animals, 
especially long-tailed monkeys (Macaca fascicularis) and bats 
(Pteropus vampyrus). Level of effectiveness of utilization of 
learning media to introduce of rare plants in Alas Kedaton 
tourism forest for students and general public is categorized in 
good category because in whole if evaluated from all 
component of evaluation CIPP model obtained the average 
effectiveness percentage of 88.20%. 

Future works that can be done to overcome the constraints 
related to the knowledge base is finding out a source of 
knowledge based on explorative research in other locations 
and find sources in books or other related literature either from 
libraries or through the internet and also can develop 
applications with the use of data mining concept. 
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