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deg dee GioA)imegfpy Grid dhd A o yiieg
K oecy lyUed Responses Percent of Cases
N Percent
EUaaliU Sch 19 30,2% 63,3%
EUsaatiU UsaURd Sch 4 6,3% 13,3%
Kosse EUaauU eU 10 15,9% 33,3%
209 e-yliko 3 4,8% 10,0%
tisoysUsU 22 34,9% 73,3%
EFUs zUd. JAUUs Ual 5 7,.9% 16,7%
Total 63 100,0% 210,0%
FUaalU Sch 26 18,8% 29,2%
Kosae eU Yaacgd 65 47,1% 73,0%
EUs KEGceoa KFgebgi asc 4,3% 6,7%
) EUa @oUgd @UgU/ es 4,3% 6,7%
yes e-yliko 3 2,2% 3,4%
tGesoys3UsU 31 22,5% 34,8%
EUa zUd. KUUsy Oal 1 7% 1,1%
Total 138 100,0% 155,1%
B BT > , w 1>t Y A Ch h <B " T,
_.A_B"____B.AZ B A= h¢,“;“““,_/\ S’ AT T
schh > onxzws: " T B [ "M AT diis @ <N Ahh BTUR < <Y 0 X yis
rl“>" '_" w, B ' @_y,{\jkfoz’_ls"/(_s Bl"ﬂ“h" ~h e A
rhe' >h ©cm n_h" s’ h o
I B B, > AT
B~ _ B~ > s W o deczZTRR:o0W A L
R ()} K B¢~ h "' | B _ ey - 1 B A B h B~ > Y
- LI R
g0y sU0c fddme G Uaat U Usg Uaagi
K seey GyUed Frequency Percent Valid Percent Cumulative Percent
? Us Valid ?2Us 29 96,7 96,7 96,7
yG o 1 3,3 3,3 100,0
Total 30 100,0 100,0
y ¢ 9 Valid ?2Us 89 100,0 100,0 100,0
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n B . J' B, T >SwWAT
¥ - B B, >8 AT ﬂh‘h">h'"y(B_hJ'B"‘BB‘hL')>B/\ ¢ h ¢ jl') w<<’ Y
OB A1 >S8EAT O
hg h* " >h ¢ [8" "6, " >6A
J'B Y >5A‘>Jh'_H¢_hhwnm" h = ' _" rl“>" L. w _" (*)OZO
n ¢~ h ' 1 B _ ¢ _ A -y 1 B A s > Ah? A N w ()
zUdde UUsafh "UpsUchelsae

K" segy GyUed Frequency Percent Valid Percent Cumulative Percent
? Us Valid ?2U0s 28 93,3 93,3 93,3

y Go9 2 6,7 6,7 100,0

Total 30 100,0 100,0
y G 9 Valid ?Us 89 100,0 100,0 100,0
0 w<<” 3% B¢ h - fh*t ' >h ¢ - B Tt B SB A
1 B t { [ > v t B B B A n.q - h t { " . B t ¢ _ A > " I’]_- t >- 4 , . ~ [
r h >h_'<.‘ B A1 >8 A7 1 " h _l')"z Bm_“rb/‘\’_”‘s__wh Jn'chzTA:::n"
B¢~ h "' | B _'ﬁ‘“ _“ ‘‘‘‘‘ _ h _' E > Aht Y .h>" <" o

0eaae UalURd U zUddeUUsafh ~Uyslch

K seey GyUed Frequency Percent Valid Percent Cumulative Percent
P Us Valid 209 14 46,7 46,7 46,7

y 6o 16 53,3 53,3 100,0

Total 30 100,0 100,0
V G 9 Valid 209 10 11,2 11,2 11,2

y 6o 79 88,8 88,8 100,0

Total 89 100,0 100,0
BAah, ~ h ne - h* s t oo wh* > ¢+ h

] 3UGey; Y Usa UsliUgUssaed bUdealUd osU

K seey GyUed Frequency Percent Valid Percent Cumulative Percent
? Us Valid 2U0s 21 70,0 70,0 70,0

yGo9 9 30,0 30,0 100,0

Total 30 100,0 100,0
y G 9 Valid ?2Us 86 96,6 96,6 96,6

yGo9 3 34 3,4 100,0

Total 89 100,0 100,0
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74 B ¢~ h "' | B _‘Q“ - e s Y A < 1Y B S s~ Y A ms‘
. A - v - -8 LAY E A _ w T B h ' w<! Bj ~h > B I'IHZNE:,":CD

Toviusgdde OUKdwa hy Givrldd dd A 9 yiliaeg

A segyyUed Responses Percent of Cases
N Percent
?2U0s 0620U0b) U 24 30,4% 88,9%
G0vxe 00} aU 22 27,8% 81,5%
g¢)90v38el0U0;al 6 7,6% 22,2%
EFUOUsaUsse 8 10,1% 29,6%
0aa6d oaaYled 8 10,1% 29,6%
zUdde 0Usgpek 11 13,9% 40,7%
Total 79 100,0% 292,6%

TovYlied zUdg#&UBe gy déivrdd cdd KA s yileg

yGo 0620U0b) U 51 42,1% 58,0%
G0xe 00} aU 52 43,0% 59,1%
g1 90rv38el00)al 7 5,8% 8,0%
EFUOUsGUosose 3 2,5% 3,4%
6aa6d aaYlUed 2 1,7% 2,3%
zUdde GUso83 i 6 5,0% 6,8%
Total 121 100,0% 137,5%
mh‘>’{h ¢ ht .t s, >SB AT
1] ~h . B h " - ¥ > ! ' h - ¥ BTt s Y . w it h
BC T h oY >,_4'>“‘5“/\_>5 v Y SN
_" [’3¢'5‘4:'¢>" N -1 B'I 1t h _" rl_hJJB;>h v e [ ¢ts"’_ B
HEm: 4 *h 7 Tt > w7 Y A
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dbUdeatiU Ao -KdwE@ididdd dd A o yiag
. Responses
A 929¢egy) drUed Percent of Cases
N Percent
igesyYlse 22 52,4% 88,0%
0 s si ejL"Js 8 19 45,2% 76,0%
A UooUsaeUUsahf 1 2,4% 4,0%
Total 42 100,0% 168,0%
iges¥yYlosa 46 48,4% 52,9%
) si oaUsasa 46 48,4% 52,9%
yes A UooUsacUUsaf 3 3,2% 3,4%
Total 95 100,0% 109,2%
n'+'" .7 >wAT
B B -t e , w 1" > A ¢ h h ¢ v < ' 1Y
h oY <~ Toon T h_h*os 0>8 [_VJ' >"¢ ' 5 ¢h:
B ' “ h h _h B 1" - B t Yosw AT Z<h'<_<5h’h h - Y~
Aatid ~ Uy s0kcxeyfpielgyrlid d6 KA s ylaeg
.~ Responses
K 9¢eay) livrUed Percent of Cases
N Percent
Uye OUUU AzUUYGU 5,1% 23,1%
j GeetUsd 5,1% 23,1%
7UO00UGaUgyd 23 19,7% 88,5%
OO0y dqUsay zUd( 5 4,3% 19,2%
Ky oUfial 23 19,7% 88,5%
?U0s KostdoetlUsd GU 5 4,3% 19,2%
gy eUY0Usd sl U 24 20,5% 92,3%
Eevftguigggﬁss 8 6.8% 30,8%
jpeloeUd Higkpluy 17 14,5% 65,4%
Total 117 100,0% 450,0%
Uye UUU AszU0UYGU 6 2,2% 6,9%
| G 8 eogy 5 1,8% 5,7%
7UO0UGaUgyd 83 30,3% 95,4%
Ky oUGaUd 84 30,7% 96,6%
yoo KstGdoelGlUsd GU 7 2,6% 8,0%
gy eUY0Usd sl U 65 23,7% 74,7%
TR
jrelocUd Elpkluy 17 6,2% 19,5%
Total 274 100,0% 314,9%
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Iv h N < _‘/\ »{'>v 'B"B N h v h B MMAN
B ¢~ h 'y [ (0]
¢YadbUdesag¥dde U A oaehplyldd dd K s
. P Responses
K 9eg) ivyUed N b . Percent of Cases
ercen
] ' tges. 6a00b| 5 4,5% 20,0%
] ' Gtges. i0xve U 13 11,8% 52,0%
b lges. 6a00b| 11 10,0% 44,0%
(00} lge 3.
o - 10 9,1% 40,0%
GUrxeUU} aU/ ¢} 99 73 ° °
' dgesUlGacg 0 { 12 10,9% 48,0%
0'0 ﬁg§’3. 5 0 o
GUryeUU)} aU/ gy aox 6 5.5% 24,0%
y ]' sgeUaesg.
. o - 1 11,8% 2,0%
?Us 0ao0Uby) U/ ¢y s0r¥3a 3 8% 52.0%
] sgeUacscg. 0UY{ 7 6,4% 28,0%
&' sgealasg.
. o - 13 11,8% 52,0%
60ao0Uby) U/ ¢y 90r3a ° °
&' sgealaesg. GUr 7,3% 32,0%
' sgalaeg. zUd 5,5% 24,0%
5093%33389 zddd 6 5,5% 24.0%
Total 110 100,0% 440,0%
] ' dGgesUlasg 0 { 7 5,1% 8,0%
] ' tGgesUfaeg &0 24 17,5% 27,6%
' OtgesUlaasg 0 { 8 5,8% 9,2%
' OtgesUlaasg
o - 6 4,4% 6,9%
GUreUU)j aU/ g1 sonx e =70
' dges 0202Uby 11 8,0% 12,6%
a' odges. _ 0 9
dUyeUUp aU/ ¢y sox 6 4,4% 6.9%
) ' sgoeUaeg
o - 1 13,9% 21,8%
yes 0a2o0Uby) U/ gy s0rv3a o 3,9% 8%
]' sgeUascg VRS 11 8,0% 12,6%
&' sgealUasg
o - 1 11,7% 18,4%
0a20Uby) U/ gy s0r3a 6 ° 8,4%
&' sgelUaeg Ure 13 9,5% 14,9%
' sgoeaUaeg zUdd]s 9 6,6% 10,3%
' sgealUaeg zUd(d
o o~ 7 5,1% 8,0%
YUstiUaUg 7 et
Total 137 100,0% 157,5%
E 1 * h ¢ "t ' . A {'C>j"h“‘>5’,{‘h5+c/\h" 5>h_‘h'v>‘h 1 B’
Tt s AN Lm >yt Y A <! ] T hg BB T IATSE
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m‘h _“ B ¢~ h "' | B _‘C“ "“'Jts’_h‘ ' m5‘>5_”h

w<4 i T hAK [>Tt a7 h B:z”drbl[‘[‘mﬂr’h“" >he o ‘Moz dh ' m- .

St ¢ R - JhooastehT htgts O Y s hAawy AT Mh Uy e h

BT > oo

">t e e Thovt APy Cht Tt R <<

(" e > Qo n T T
Responses

K" segy GyUed N Percent Percent of Cases

PUs |s6929lesgCabri 6 3,3% 21,4%
Geogebra 11 6,0% 39,3%
Function Probe 14 7,6% 50,0%
Modellus 14 7,6% 50,0%
Sketchpad 13 7,1% 46,4%
WebQuest 3 1,6% 10,7%
] bYaoas 6 3,3% 21,4%
iUaU 1 ,5% 3,6%
gUzsseseai el 6 3,3% 21,4%
j Usvyshosglead 16 8,7% 57,1%
Excel 5 2,7% 17,9%
602268 sdoslecoa 2,2% 14,3%
i " Uysd qdiasUa 24 13,0% 85,7%
java applets 13 7,1% 46,4%
OaUU0ayiloacU . 21 11,4% 75,0%
aUU0UGaUgyd 0 21 11,4% 75,0%
Yooaa doc, pd 6 3,3% 21,4%

Total 184 100,0% 657,1%

V9 |[s@ 90¢e s s jCabri 7 1,9% 7,9%
Geogebra 57 15,7% 64,0%
Function Probe 7 1,9% 7,9%
Modellus 4 1,1% 4,5%
Sketchpad 24 6,6% 27,0%
| bYaoas 2 ,5% 2,2%
gUzos3zeseai el 1 3% 1,1%
j Usvyshoglicead 6 1,6% 6,7%
Excel 3 ,8% 3,4%
06226 seosleoa 8 2,2% 9,0%
i " Uysd qdisUs 83 22,8% 93,3%
java applets 54 14,8% 60,7%
OaUUayiloscU ’ 35 9,6% 39,3%
o UUUGaUgyd eU 65 17,9% 73,0%
Y o adac, pdf, b a 8 2,2% 9,0%

Total 364 100,0% 409,0%
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1 -7 77 ' - 7t T _ B, A sz.l'lﬂ:A:" h h ., 8 h s ' Ah* B ¢ B
Sketchpad T A T B - '] B oht o AT L - Bt s
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] 398 6ala guA

K 'see) GrUed Frequency Percent Valid Percent Cumulative Percent
? Us |valid P Us 27 90,0 90,0 90,0

vV G 9 3 10,0 10,0 100,0

Total 30 100,0 100,0
y ¢ 9 |Valid P Us 88 98,9 98,9 98,9

vV G 9 1 11 11 100,0

Total 89 100,0 100,0
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"sea) GrUed Responses

N Percent Percent of Cases
P2Us [j Uy UsaUdy {postuUosUsoe Yy a 23 7,0% 82,1%
Ke aegUslehd 23 7,0% 82,1%
A atUsad 23 7,0% 82,1%
pos Uy Uisdid 23 7,0% 82,1%
] 3UaYagy(d 22 6,7% 78,6%
z638dUeUUsace 25 7,6% 89,3%
o UdUe UUs ae 15 4,6% 53,6%
KieydaUd d su 26 8,0% 92,9%
Az3g dy 000a GO 26 8,0% 92,9%
by elUsdyeUsd 27 8,3% 96,4%
TYyagyd "0y 90 25 7,6% 89,3%
] 396 eadld =3 24 7,3% 85,7%
Blidoadlgd G&0d 23 7,0% 82,1%
Byoyvasxid Uvysq 22 6,7% 78,6%
Total 327 100,0% 1167,9%
yeo |j Uy UaUdy) {postiUsaUsse Yy e 81 8,6% 91,0%
Ke a2egUsliechd 81 8,6% 91,0%
A auUsszd 72 7.7% 80,9%
pos Uy Uiadad 51 5,4% 57,3%
] 3Usa¥Yagyd 63 6,7% 70,8%
z838dU0eUUsse 78 8,3% 87,6%
o UdUe UUsae 9 1,0% 10,1%
KieypdauUd sy 86 9,2% 96,6%
Kzg d1 U00a a 81 8,6% 91,0%
gy elUsdyeUsq 88 9,4% 98,9%
TYaegyd ~UjeUc 83 8,8% 93,3%
] 396 ° eadlid &Y 62 6,6% 69,7%
Blidoadgd G&0d 49 5,2% 55,1%
Byoyvsxid Uysq 55 5,9% 61,8%
Total 939 100,0% 1055,1%
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209 |J 3968 6addAs UstulUgUsah 24 19,8% 88,9%
a. K. z. (U 26 21,5% 96,3%
p) UG0dy shUqUU 27 22,3% 100,0%
Feoytuse zUdeeU 23 19,0% 85,2%
gy hpbalUyd Ussse 21 17,4% 77,8%
Total 121 100,0% 448,1%
y6o || 396 eadbdAe UsulUgUsah 69 19,5% 79,3%
0. K.2. (&0 a¢ 82 23,2% 94,3%
oy UaU0dy apU0qUU 85 24,0% 97,7%
Fecylise zUdesU 70 19,8% 80,5%
gy hpbalUyd Ussse 48 13,6% 55,2%
Total 354 100,0% 406,9%
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UeoshUqUU Qqqis ks mic hy alaralai bd A o ylag
A sceyiyUed Frequency Percent Valid Percent Cumulative Percent
?2U0s |valid |0 4 13,3 13,3 13,3
2 3,3 3.3 16,7
3 5 16,7 16,7 33,3
4 15 50,0 50,0 83,3
5 5 16,7 16,7 100,0
Total 30 100,0 100,0
y ¢ o |Vald 0 2,2 2,2 2,2
1 2,2 2,2 4,5
2 6,7 6,7 11,2
3 24 27,0 27,0 38,2
4 38 42,7 42,7 80,9
5 17 19,1 19,1 100,0
Total 89 100,0 100,0
_" J’]'h,l hh‘>5>‘h¢"0py|s_h‘ ! Jh‘>"<"1",h‘hl’.“’lj 1
T4 48 bt [ B ¢ - h " | B ey ¢ h BTt > , _
h'* SsY <>Y1 " " ¢ h A > B no

"UeshUdqUU QqdisUsai

Joogoagti

-4

il

bUde g a

Urh h « <' < ‘_h
I N I L SR R B ¢

.7 pZ 4 <haur
¢S~ h " | 8 _'({“’ w o, Y
s, W h= vy
¥ B ¢~ h "' | B tc Y

5

poYoy UselU 35

Mg 2

h e M M

" ! B _hwv
“B' ">1Yh ,’,h_lw 1
_hr ¢ h ¢ <>
. B Jh"B‘
TuT I OBEAST <M

¢ ht

84

pHZYy::d |~ ¢

'<'/\‘-“'_|""' s
w > .
‘Cht ALY "AY 'h
B h
> B h >
hha .



85

7UUUaadahUdUU 0) oU00aUdK oseelh el vl dadlA Usr sydy
A sceyiyUed Frequency Percent Valid Percent Cumulative Percent
?Us |valid 0 10,0 10,0 10,0
3 16,7 16,7 26,7
4 12 40,0 40,0 66,7
5 10 33,3 33,3 100,0
Total 30 100,0 100,0
y ¢ 9 |Valid 0 2 2,2 2,2 2,2
1 4,5 4,5 6,7
2 6,7 6,7 13,5
3 17 19,1 19,1 32,6
4 47 52,8 52,8 85,4
5 13 14,6 14,6 100,0
Total 89 100,0 100,0
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K segaeyyvUed Frequency Percent Valid Percent Cumulative Percent
? Us |Valid 0 3 10,0 10,0 10,0
2 6,7 6,7 16,7
3 20,0 20,0 36,7
4 10 33,3 33,3 70,0
5 9 30,0 30,0 100,0
Total 30 100,0 100,0
y ¢ 9 |Valid 0 2 2,2 2,2 2,2
1 12 13,5 13,5 15,7
2 22 24,7 24,7 40,4
3 26 29,2 29,2 69,7
4 16 18,0 18,0 87,6
5 11 12,4 12,4 100,0
Total 89 100,0 100,0
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