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ABSTRACT

The aim of this study was to develop a proposed model for Biodiversity learning centers for National
Science Center for Education, Office of the Non-formal Education Commission, Ministry of Education .

The sample comprised 16 science center administrators, 16 science distributors and 160 students in
the lower secondary level. The information from these sample groups was used to develop Delphi technique
questionnaires to be filled out by the group of 18 specialists. The research instruments consisted of five sets of
questionnaires regarding opinions and requirements of: (1) science center administrators, (2) science educational
distributors, (3) students in the lower primary level, (4) delphi technical specialists and (5) evaluation forms for
experts. The data were statistically analyzed through the use of the percentage, mean, mode, standard deviation and
interquartile range.

The research has revealed that (1) the developed mode! for biodiversity learning centers consists of
12 components: philosophy, aims, goals, policies, objectives, mission, basic structure, organizational structure,
learning center management, learning methodology, budgets and evaluation; (2) there are four learning units:
general knowledge on biodiversity, ecological diversity, species diversity and genetic diversity, environmental
changes and conservation; and (3) there are five learning steps: registration, learning orientation from the handbook,
pre-testing, learning activity, and post-testing.

The proposed model for biodiversity learning centers for National Science Center for Education,
Office of the Non-formal Education Commission, Ministry of Education of this research was evaluated and rated by

experts as "very appropriate”.

Keywords: Proposed Model, Learning Center, Biodiversity, National Science Center for Education
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1.4 3.65 0.97 un A0ANADY
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827w 1.1 3.90 0.60 0N doandeq
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2.2 0.12 0.75 Youfiga apandnq
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2.1 3.86 0.64 N A0ANADY
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3.2 3.60 1.43 I A0ANADY
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5. 10.1.2.1 3.75 1.13 N AOANADY
6. 10.1.2.2 3.60 1.43 N H0ANADY
7. 10.1.2.3 3.68 1.09 N AoANADY
8. 10.1.2.4 3.50 1.88 N liiaonndos
9. 10.1.3.1 3.75 1.00 N HOANADY
10. 10.1.3.2 3.86 0.64 uIn HoANADY
11. 10.1.3.3 2.50 1.65 oy lsionndos
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4, 10.2.1.4 3.94 0.56 wIn doAnRDY
5. 10.2.2.1 3.60 1.13 N A0ANGDY
6. 10.2.2.2 3.60 1.25 Tl HOANADY
7. 10.2.2.3 3.94 0.56 un AOANADY
8. 10.2.2.4 3.86 0.64 N H0ANADY
9. 10.2.3.1 3.75 0.93 N A0ANADY
10. 10.2.3.2 3.86 0.64 un A0ANADY
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) N |N/4|3N/4 [FxQ1|FxQ3 |FQ1|FQ3|LQ1 [LQ3 Q3 | Q1 |Q3-Q1 HaINTIEH
1 18145135 3 3 15 115145 |45 5.20[4.60] 0.60 | doAndnq
2 18145135 3 3 15 | 15 (45 ]45 5.20[4.60] 0.60 | doAndne
31 18150(150| 4 7 3 13 [ 3.5 145 5.12|3.83] 1.28 | aonndes
32 18145)135] 3 12 9 6 | 35145 4.75(3.67| 1.08 | doandos
33 181451135 2 2 16 | 16 | 45 145 5.22|4.66] 0.56 | aoandos
34 18145135 3 3 15115 )45 )45 5.20/4.60| 0.60 | aoandos
3.5 18145{135] 0 9 8 6 |05]25 3.25(1.06] 2.19 | bizenndos
3.6 181451135 0 10 110 4 | 0515 2.380.95] 1.43 | aoandos
4.1 18145]135] 4 6 2 1235145 5.13[3.75] 1.38 | aoandeq
4.2 18145{135] 4 5 1 13 135145 5.15|4.00] 1.15 | aoandos
4.3 18145(135} 3 3 IS5 |15 (45145 5.20|4.60] 0.60 | aoandos
5.1 17 143128 1 10 4 7 125145 4.89{331} 1.58 | doandeq
5.2 181451135 2 6 4 |12 {35]45 5.13|4.13] 1.00 | aoandoq
5.3 18145{135| 2 2 16 { 16 | 4.5 145 5.22]4.66] 0.56 | aoandoq
54 18145 (135} 1 6 5 12 1 3.5 145 5.13|4.20] 0.93 | aoandos
6.1 18 145|135 1 5 4 |13 135(45 5.15|4.38| 0.78 | wonndos
6.2 18145(135] 3 7 4 |11 |35](45 5.09|3.88] 1.22 | aoandos
6.3 17143128 2 2 15 115(145]45 5.22]4.65] 0.57 | aoandos
6.4 18 145(135] 3 |} 8 3 | 2535 433]2.69| 1.65 | hizoandos
7.1 18 {45135 1 5 4 | 13 [35]45 5.15(4.38] 0.78 | aoandos
7.2 16 1401120 1 1 15115 [ 45 (45 5.23(4.70} 0.53 | doandoq
7.3 18145135} 3 5 2 | 13135145 5.15|4.25) 0.90 | aoandoq
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49 | N |N/4|3N/4 |FxQ1|FxQ3|FQ1|FQ3|LQ1|LQ3 Q3 | Q1 | Q301 |walinsizv
74 |17[43]128] 1 | 11 |6 | 6 |25]4s 4.79(3.04] 1.75 | liconndes
75 |18|45|135] 4 | 6 | 2 |12]35 |45 5.13|3.75] 1.38 | avandeq
76 [16]40]120| 4 | 4 | 12|12 |45 |45 5.17|4.50| 0.67 | aenndes
77 1845|135 2 | 2 |12 (123535 4.46(3.71| 0.75 | donndes
78 |16[40(120] 2 | 6 | 4 | 10|35 |45 5.10{4.00] 1.10 | aeAndeq
79 |17|43[128| 4 | 10 | 6 | 7 [3.5]45 4.89]3.54] 1.35 | aoandes
710 |18 |45|135] 0o | 11 | 5 | 7 |25/|45 4.86|3.40| 146 | aonndoq
711 J18|4as5|135| 3 | 3 [15]| 154545 5.20]4.60| 0.60 | aeANdDq
8111 |18|45(135| 4 | 4 |14 |14 [45]4a5 5.18|4.54] 0.64 | aenndoq
8112 |18|45(135 2 | 9 | 7| 9 [35]45 5.00|3.86] 1.14 | aenndeq
8113 |18 |45[135| 4 | 9 | 5| 9 {3545 5.00{3.60| 1.40 | aeAndnq
8114 |17 |43|128] o | 7 | 7 | 103545 5.08|4.11] 097 | aandos
8121 (1640|120 4 | 4 [12] 124545 5.17|4.50| 0.67 | aeAndos
8122 |18 |45[135( 1 9o | 8 |5 |25]3s 4.40(2.94| 1.46 | aoandos
8123 | 1843135 o | 13 | 13| 2 05|15 1.75(0.85| 0.90 | coandes
8131 {18 |45|135| o | 13 | 12| 1 |o0s5]3s5 400] 088| 313 | liaoandos
8132 |18]45(135| 2 | 6 | 4 |12 3545 5.13|4.13] 1.00 | aonndes
8133 |18 (455|135 3 | 9 [ 6 | 9 |35]45 5.00|3.75] 1.25 | anandoq
8211 |18|45({135{ 3 | 3 |15] 15|45 |45 5.20|4.60| 0.60 | woAndDs
8212 |1845[135| 4 | 4 |14 ] 14 |45 |45 5.18|4.54] 0.64 | aoandeq
8213 | 1845|135 4 | 4 | 14|14 |45 ]|4as 5.18|4.54| 0.64 | aoAndna
8214 |17(43 128 2 | 2 |15 15 |45 |45 5.22]4.65| 0.57 | aeandos
8221 | 1743128 o | 17 | 13|13 ]05]05 0.17]0.83} -0.65 | apAndDe
8222 |18]45{135( 2 | 2 |12| 123535 446|371} 0.75 | avandos
823.1 |18 |4as(135] 2 | 2 |12 | 123535 4.46/3.71] 0.75 | aonndeq
8232 118|45/135| 4 | 8 | 4 | 103545 5.05(3.63] 1.43 | aoandes
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Ue N [N/4|3N/4 (FxQ1|FxQ3 (FQI [FQ3 [LQ1/LQ3| I | Q3| Q1 | Q3Q1 waIATIEH

8233 118[45(135] 3 6 3 |12]35145] 1 [5.13[4.00] 1.13 | aoandes

83.1.1 11538113 2 2 13 | 13 | 45 ({45] 1 |5.21[4.63] 0.58 | aoandos

8312 118|45}135] 4 4 14 | 14 | 45 [4.5] 1 [5.18[4.54] 0.64 | qonndes

8313 118|45(135]| 4 4 14 [ 14 [ 45 |4.5] 1 |5.18[4.54] 0.64 | aaandeq

8314 | 1845|135 3 3 15 | 15 | 4.5 |4.5]| 1 [5.20{4.60] 0.60 | apandns

83211845135 4 4 14 | 14 | 45 |45] 1 [5.18[4.54] 0.64 | conndos

8322 |18|45]135]| o 9 | 9|6 |05]25]| 1 [3.25/1.00] 2.25 | Winenndes

833.1 11845135 2 13 4 5 125145 1 |460(3.13] 148 | aoandoq

833211845135 | 4 8 4 |10 [35]45] 1 |505|3.63] 1.43 | aoandes

8333 1845|135 2 9 | 3] 9 ]25]45] 1 |500]3.33] 1.67 | Winorndos

84.1.1 |18 |4.5]| 135 1 5 4 |13 |3545] 1 |515[438] 0.78 | aoandes

84.1.2 116 |40|120] 2 2 14 | 14 |45 45| 1 [521(4.64] 057 | aoandne

8413117431128 4 4 13 | 13 |45 (45| 1 [517(452] 0.65 | avandns

8421 118|45]135] 2 2 16 | 16 | 4.5 |4.5| 1 [5.224.66] 0.56 | aonndns

8422 118|45(135] 2 9 7 7 | 1525 1 |3.14[1.86] 129 | aoandes

843.1 11845135 4 4 14 | 14 |45 |45 1 |5.18]4.54] 0.64 | aoAndeq

8432118 |45]135] 2 8 6 | 10 [3.5]45] 1 |505(3.92] 1.13 | aoandeq

8433 |17143]128| 0 6 6 | 11 |35]45/| 1 |511|421] 091 | aonndeq

9.1 18145135 2 7 5 111 (35(45| 1 |509]4.00] 1.09 | aoandoq

921 | 18145135 4 11 7 7 [35(45] 1 |4.86[3.57] 1.29 | aoandos

922 1845|135 3 9 6 9 [3.5]45{ 1 {500{3.75 1.25 | aoandos

923 |18(45113.5( 3 8 5 (1035451 [505]3.80] 1.25 | aonndpe

924 |181454135 1 7 6 | 11 |35]45( 1 |5.09]4.08] 1.01 | aoandps
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) N |N/4 (3N/4 [FxQ1|FxQ3 FQ1|FQ3|LQ1|LQ3| I | Q3 | Q1 | Q3-Q1 WS

10.1.1.1 | 18 | 451135 2 2 16 [ 16 | 4.5 | 4.5 | 1 [5.22(4.66] 0.56 | anandps

10.1.1.2] 18 145|135 4 4 14 [ 14 | 45|45 |1 [5.18[4.54] 0.64 | avandps

10.1.131 18 {45135 4 4 14 | 14 | 45145 |1 [518[{4.54] 0.64 | coandos

10.1.14] 18 |45{13.5]| 4 4 14 | 14 |45 | 451 [518[4.54| 0.64 | avandos

1012118 4511351 3 6 3 [12]35]45]|1]513/400] 1.13 | aoandos

10.1.22]118 145135 | 4 8 4 [ 1035451505363 143 | qdoandes

10123118 |45[ 135 2 7 5 111 [35]45]1 [509[400] 1.09 | avandos

1012418 |45[135]| 2 9 | 4 |9 (25]45]1[500]3.13] 1.88 [liaonndos

1013.1)181451135] 2 6 4 12 (3.5 |45 |1 [513[4.13] 1.00 | aeandas

10132118 1451351 4 4 14 | 14 | 45 [ 45| 1 |5.18|4.54] 0.64 | aoandee

10133118 145135 | 4 9 5 6 25351 ]|425[2.60] 1.65 | hiconnden

101.34]18 145|135 2 2 16 | 16 | 4.5 1 45| 1 |5.22|4.66] 0.56 | aonades

10.2.1.1 | 18 |45]|135] 3 3 15|15 [ 45|45 1 [520({4.60] 0.60 | aonndes

10.2.1.2118 145135 2 2 16 | 16 | 45| 45| 1 |5.22|4.66] 0.56 |aoandoq

102,131 18 145|135 3 3 15| 15 [ 45| 45| 1 [520{4.60] 0.60 | aonndes

102.1.4]18 145(135] 2 2 16 | 16 [ 45|45 |1 [522(4.66] 056 | eaoandos

10.2.2.1118 |45]13.5] 2 8 6 | 10 |3.5(45]1505/3.92] 1.13 | aonndes

10222118 145|135 3 8 5110|3545/ 1505|380 1.25 | aonndes

1022318 145(135] 2 2 16 | 16 | 4.5 | 4.5 | 1 |5.22]4.66] 056 | aoandes

10224118 1451135 4 4 14 | 14 (45451 [518|454]| 064 | conndeq

10.23.11 18 | 4.5]13.5 1 6 5 11235451 {513]420] 093 | conndes

10232118 {45|135| 4 4 14 | 14 (45451 [518(454] 064 | aonndoq
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40 | N [N/4|3N/4 |FxQ1 |FxQ3|FQ1|FQ3|LQ1|LQ3 Q3 | Q1 | Q3Q1 | wahmsest
1023318 [45[135] 2 | 11 | s | 7 [25]45 4.86(3.00] 1.86 | hicoandos
1023418 |45[135] 1 8 | 4 |10]|25]4s 5.05|3.58] 147 | aoandos
103.0.1]1845[135| 4 | 4 | 14|14 |45] 45 5.18|4.54] 0.64 | aoandos
103.12] 18 |45[135] 3 | 3 | 15| 15|45 45 5.20[4.60] 0.60 | eaoandes
103131845135 o [ 7 | 7 |11 |35]45 5.09(4.14] 095 | apandnq
1031418 |45|135| 2 | 2 |16 | 16 |45 4s 5.22]4.66| 0.56 | aeandos
1032118 |45[135| 4 | 4 | 14|14 [45] 45 5.18[4.54| 0.64 | aoandes
10322|18{45(135] 2 | 8 | 6 |10 [3.5] 45 5.05(3.92] 113 | eoandos
1032318 (45135 1 7 | 6 |11|35]45 5.09]4.08| 1.01 | aoandes
10324)18145[135] 2 | 8 | 3 [10{25]4s 5.05(333] 1.72 | hieandos
1033.1[18|45[135| 4 | 10 | 6 | 8 [35]4s5 494(3.58] 135 | apandos
1033218 |45[135] 1 8 | 7103545 5.05[4.00[ 1.05 | aoandos
1033318 |45|135| 3 [ 10 | 7 | 8 |35]4s 494|371 1.22 | aoandes
1033418 |45[135] 3 | 9 | 6 | 9 [35]4s 5.00{3.75| 1.25 | aoandoq
104.1.1)18|45[135]| 1 s | 4 [13]35]45 5.15(4.38] 0.78 | aoandos
104121845135 2 | 5 | 3 |13]35]45 5.15(4.33] 0.82 | aoandes
1041318 |45[135] 3 | 3 [15{15]|45/|45 5.20]4.60| 0.60 | doandos
104141845135 3 | 6 | 3 |12 |35]45 5.13{4.00] 1.13 | aoandos
104211845135 2 | 8 | 4 [ 10|25 45 5.05|3.13| 1.93 | hinoandos
10422)18 45135 3 | 5 | 2 |13|35]4s5 5.15|4.25| 0.90 | eaoandos
1042318 [45|135| 3 | 3 |15]|15|45|45 5.20{4.60] 0.60 | doandos
10424 |18 (45135 3 | 3 |15] 15|45 45 5.20{4.60] 0.60 | @oAndDY
1043.1)19 |48|143| 3 | 5 | 2 | 14 |35 45 5.16]4.38] 0.79 | adoandos
104321845 |135| 1 | 13 |10 5 25|45 4.60(2.85| 1.75 | linoandes
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) N [N/4]3N/4 [FxQ1 |FxQ3 |FQ1 |[FQ3 |[LQ1 |LQ3 Q3 | Q1 |]Q3-Q1 WaNATIEH
1043318 (45]13.5}] 2 8 3 10 {25 (4.5 5.05|3.33] 1.38 | aoandes
104341845135 3 3 1511514545 5.20[4.60] 0.60 | aoAndes

11.1 18 [45]135| 4 6 2 |12 35|45 5.13|3.75] 138 | aoandes

11.2 18 (45135 3 5 2 | 1335|445 5.15[4.25] 090 | aoandes

11.3 18 (451135 3 3 15115145145 5.20/4.60] 0.60 | aoAndos

114 |18 (45135 3 3 15[ 15]145] 45 5.20{4.60] 0.60 | aoandes

11.6 |16 (40120 3 7 4 9 1351}45 5.06(3.75) 1.31 | aoandes
12.1.1 |18 (45135 1 6 5 12 [35]45 5.13[4.20] 0.93 | aoandes
12.1.2 118 {45135 1 5 4 [ 13 [35]45 5.15/4.38] 0.78 | apAndBq
12.13 | 18 |45 135 4 9 1 9 125]|45 5.00|3.60] 1.40 | aoandoq
1214 |16 |40 12.0( 2 6 4 (10 [35]45 5.10{3.00f 1.90 | hicoandes
1221 |18 145({13.5] 3 10 3 8 25|45 4.94(3.67| 127 | aoandos
1222 |16 {40120 1 5 4 | 11 {3545 5.14(4.25] 0.80 | aoandos
1223 |18 145|135 1 1 17 1 17 |45 ] 4.5 5.24[4.71] 0.53 | aoandos
1224 118 |45]135( 3 5 2 13 [35]45 5.15/4.25] 0.90 | aoandoq
123.1 |18 (45(13.5] 4 6 2 |12 135]45 5.13|3.75] 1.38 | aronndes
1232 |18 (451135 2 6 4 (12 135]45 5.13[4.13| 1.00 | aoandes
1233 |16 14.0{120 O 12 |12 1 3 {05]15 1.50/0.83] 0.67 | aoandes

13.1 15138[11.3] 1 11 6 4 12545 4.56(2.96] 1.60 | hiconndes

13.2 16 14.0({120| 1 10 5 6 [25]45 4.83(3.10] 1.73 | hiceandos

133 16 14.0({120( 0 6 6 | 10 |35 45 5.10[4.17] 0.93 | aoandos

134 17 1431128 2 2 15115 (4545 5.22|4.65] 0.57 | aoandos
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