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Bookboon.com- Statistics & Mathematics
SLSF 2t - FB it C(pdD) SIS sl Sl eie i

httpst/ / bookboon.com/ en/ statistics—and—mathematics—ebooks_‘adnuf < 2

MIT Open Courseware— Mathematics
ce et b LIl G L UUIMITE: fas U

httpsi/ / ocw.mit.edu/ courses/ ﬁnd—by—tOpic/ #cat=mathematics

Khan Academy
?md!;’/;lpractice exercises qﬂﬁd{ﬁ;;&“’r_u"p;Lo}fvu;ul}” Khan Academy

https: // www.khanacademy.org/ math-< -/ dl Ahuninie “i L

PhET Interactive Simulations
PhET Interactive U~ University of Colorado Boulder Carl Wieman:ﬁgrtﬂl JF9 42002
(Science =30 U”/ (- ssf (Interactive Math) U" L J‘ P ob o5 L :,954 Simulations

/ httpst/ / phet.colorado.edu-u,?gd’:g ¥y simulations)

51


http://open.umn.edu/opentextbooks/
https://bookboon.com/en/statistics-and-mathematics-ebooks
https://ocw.mit.edu/courses/find-by-topic/#cat=mathematics
https://www.khanacademy.org/math
https://phet.colorado.edu/

4
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According to Angels, “Mathematics is a science whose subject matter is special forms

and quantitative relationship of the real world.” (Das, 2020)
(Bharathidasan University)"aau’."/l/d/dzj@.blﬂ@q:iuzkj "G ik
“Mathematicsis a science of indirect measurement”
(Munaf, p.1 6)."% &;/Ju*g/ (V"._.«L?Alu’."/(/d/(}l‘(auég/ " LZg¥
“Mathematics is the queen of science and Arithematics is the queen of all the
mathematics”.
(Munaf; p.16)."‘4{/)!:%(()1‘6:(/,’002&/ "[}flbféu{{.
"Mathematics is the gateway and key to al science"
" PSPt s o L B
(Munaf, " J;”’” UL D L(}/r‘{i’m e S LT J/G7 U'.’.L'/"&flb‘ Luiuulhb’u(

p.16).

According to Srinivasa Ramanujan “Mathematics is a pattern connected with Numbers,
Calculus, Geometry, Trigonometry etc. combined together to form a solution.” (Das,

2020)

(Habicht, 1963)" < <7 b if L8 Sl "J,Miu:f »

“Mathematics is the mirror of civilization.”
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(Bharathidasan University) -"< (5

According to Lindsay “Mathematics is the language of Physical Science and certainly no

more marvellous language was created by the mind of man”. (Bharathidasan University)
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Table No. 3.2 Showing Previous Knowledge of Mathematics Achievement

Table Level of
Group N | Mean SD df | t-vaue value significance Remarks

Experimental

30| 31.37 | 5.654
Group

58 | 0.157 2.00 0.05 NS

Control Group | 30 | 31.13 | 5.841
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(Constructivist approach based Lesson Plan)
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(5E Instructional Model) Ji &/4 5E 3.13.4
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Science Curriculum £ -« tb L> S (1960)Robert Karplus ./ Myron Atkin
— U Gf/?fi/@.:dﬁl.&l,gd_éa"_/"l{é). d:Improvement Study (SCIS)
- #! < (Discovery) =il 14 sl (Invention) slz/ 1,5 (Exploration) J’?y oy
=5 J’l/ él.bl 9 e "i/f;/,: Biological Science Curriculum Study (BSCS)
% i’/j[ J;”L&LnL/ (f 2 S / L SCIs /i J A (Evaluation)u‘..? »I(Engagement)
(Bybee, etal., 2006)- 10 b bkt st 50000 i 27 e bl NG 4 SE 21

JE¥BSCS Instructions Models (5E) »sISCIS

SCISMode BSCS 5E Instructional Model
Engagement (New Phase)
Exploration Exploration (modified from SCIS)
Invention (Term Introduction) Explanation (modified from SCIS)
Discovery (Concept Application) Elaboration (modified from SCIS)
Evauation (New phase)
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(Exploration) ut?? 2
(Explanation) C ﬁ“ 3
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(Validity of Lesson Plan) =J#* § % .»* 3.13.6
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Measuring Tools =TS & 3.13.7
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Mathematics Achievement Test for Pre-Test -1
Mathematics Achievement Test for Post-Test -2
Mathematics Achievement Test for testing Previous Knowledge -3
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Mixed Type Group Test of Intelligence(Verba & Non Verbal) -4

Preparation of Mathematics Achievement Test d/tg‘f ébd/ dyr" (_5" Ls 3.13.8
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M.C.Q = Multiple Choice Question, S.A = Short Answer, L.A = Long Answer
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(RU+RL)X100
—%
NU+NL

Discrimination Index (DI) = (RU_E% %

Difficulty Value (DV) =

Where:

RU = No. of correct responsesin Upper group
RL = No. of correct responsesin Lower group
N = Size of Samplein Upper and Lower group

L2 L0 58E SIS T ter ST A0 SEUE Bl s SLrbni 4 F 1l

WUt e
DLsDV Kobdys *Ls 3.7 4 e
Items Correct Response DV DI Items DV Items DI Remarks
.No | U- Group | L- Group Evaluated Evaluated
1 11 8 0.68 | 0.21 Easy Average Revised
2 14 5 0.68 | 0.64 Easy Excellent | Revised
3 12 8 0.71 | 0.29 Easy Average Revised
4 12 7 0.68 | 0.36 Easy Good Revised
5 13 6 0.68 | 0.50 Easy Excellent | Revised
6 8 3 0.39 | 0.36 Good Good Retain
7 13 5 0.64 | 0.57 Easy Excellent | Retain
8 8 5 046 | 0.21 | Excellent Average Retain
9 13 8 0.75 | 0.36 Easy Good Revised
10 10 4 050 | 043 | Excellent Excellent | Retain
11 11 3 050 | 0.57 | Excellent Excellent | Retain
12 11 5 0.57 | 043 | Excellent Excellent | Retain
13 10 3 0.46 | 0.50 | Excellent Excellent | Retain
14 13 8 0.75 | 0.36 Easy Good Revised
15 9 5 0.50 | 0.29 | Excdlent Average Retain
16 12 3 054 | 0.64 | Excellent Excellent | Retain
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Jlfiu’.félg/?{lf%ﬁayzf‘”uﬁylﬁ_‘aﬁﬁ@gnﬁl/?/?subjective/29t’17/:](bf!’ :B uﬁ“c
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-(Johari, Juridah. et. al. 2011, p.72)‘LCﬂ

Total Score
Total Number of Students

Average Score =

Average Score

Difficulty index =
Range of Full Marks

VU e i 88T Sater (U™ TR S E U Gl s S L b F UL

DV Kélg(}yr"d'g/ 3.8 :/.",Jug

ltems Sum of | Maximu | Minimu | Average | DV | Items DV | Modificatio
.No Marks | m m Evaluate | n Results
d

17 45 3 0 0.9 0.30 | Moderate Accept
18 59 3 0 1.18 0.39 | Moderate Accept
19 37 3 0 0.74 0.25 | Too Hard Modify
20 65 3 0 1.3 0.43 | Moderate Accept
21 34 3 0 0.68 0.23 | Too Hard Modify
22 48 3 0 0.96 0.32 | Moderate Accept
23 47 3 0 0.94 0.31 | Moderate Accept
24 36 3 0 0.72 0.24 | Too Hard Modify
25 56 4 0 112 0.28 | Too Hard Modify
26 53 4 0 1.06 | 0.27 | TooHad | Modify
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27 48 4 0 0.96 0.24 | Too Hard Modify
28 45 4 0 09 0.23 | Too Hard Modify
29 47 4 0 094 | 0.24 | TooHard Modify
3.9 / Jug
DV of items of the Achievement test

Sl.No. DV Frequency Item No. Remarks

1 Above 0.80 00

1,2,4,5,6,7,8,9, 10,11 ,12 ,13
2 Betwe%”S%zo and 20 | .14,151617,18,19 202122 | ,
) 23,24 ,25 ,26, 27, 28, 29, &P
3 Below 0.20 00

(Final Draft of Mathematics Achievement Test) JG(§~ K@lp(}y:" T WER' YL T 4
Voo 2ok b égg']d/ot‘lfﬁu/’/ﬂﬁ//bj!‘mu;’.LkLJV:’/;.l;’«I:“i LIS Lo

6250 L DL St B 100 L L e s s 60 et S 6

L L 30U G e L a2 s
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M.C.Q = Multiple Choice Question, S.A = Short Answer, L.A = Long Answer
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WU bz e epimed Jarb e 5L (S0 K U ke
(Preparation of the Test) d/l,"‘U/ éb

true experimental Gl o f e £ SGALFL L et BUE 2 LSO oy
LUt o S T md F o L1 LS QL7 e UV E 16 design
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3 3 aedAd 5
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Nl aSSudy | etEZ v . Jf@'d/@w}" B A
16 16 1 MCQ 1
24 08 3 SA 2
20 05 4 LA 3
60 29 g

LGB S ao3.13 7 s
(D) add § bl =t 4 -
20 12 S 1
16.66 10 e 2
40 24 Ol 3
23.33 14 Sy 4
100% 60 S
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(fb&@l)@%}&(ébdyr"(}‘y 3.14 :/.".’dug

rgr
S £ ey & G o & el 25 !
/
LA | SA|MCQ |LA | SA|MCQ |LA|SA|MCQ|LA|SA | MCQ .
&
3 1 1 | SVaR
2 1 Dl mgxe P | 2
Us* 56
3|1 1 1 ») sl UA} 3
s
3 1] 1 1 SIS | 4
3 1 2 Aﬁf&lﬁu}/}'/ 5
2 I 4P| 6
2 1 1 ;«.L/F.’(k 7
411 1 2 3o STT R S v
J/gf/ﬂvbﬂld}u
bl sl
3 1 2 SbILLsE s | 9
4 11 2 360 | 10
291 2|2 314 21 4 12 ‘)f

M.C.Q = Multiple Choice Question, S.A = Short Answer, L.A = Long Answer
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Content Analysis ,:f." )
S ITef L2 e bnint) 76 Sace validity § 7o £ UE § AT
F LS b GNE S A LT 2D 8w < Qe d B =st
uﬂ/JFL N = LU _u:fg%g//d{»Jw‘&g@f/g,ﬂdgﬁ»&/‘awgfrw
eretaind T T S Ud L S g Lo P £07 e $out B SV
wldUF G S ne s &L J 258 o fh it & 1-t 2 S Modify Ldelete
WUF6 S face validity ST L AU VL F S S o enpod e
Try Out : b 21 72
ccen PSS G p e do 1L S S
ST g |
eHaonnl f I
.ﬁ;KéLg 111
K e v
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49 F 2 nZ S U6 EF $ s o QBIml e S fdpisn L e o IS ST T
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el 2

o F T b G e U1 e b St St AT
M SFT b 6ol e QoS Ped e s1ed# S Teitems discriminations index
_Lgmgyc,J;LéLb,/l':z:,u)uL;,L/J‘(QQQ»K/&&J{’T_?JW;Q)TJ{"T
SGp s Lot S S 1w 1y St U eSSl = discrimination index
BE LA A T

Lot b @y WIS FTuuta SF B ed Lo n A6 T
/(’”/TulutB f?_wy/:u//Loy’lgKQ/J?“Jf’t’mJff’Jﬁ/Tu:;KL/C}/m.:,J}Jut_é
KDVISSF TS medd St - L ety b Subjective 2 (VUG
GBS L7
ST A SE Sl b L i Pl e Tt 1681 AT A
2L oS 77 £(1939Kelley L LG §T S 31T ol ter §

_(Mahajan, Gourav.2015, p.54-60)‘Lmlg la’fﬁuﬁdj 3

(RU+RL)x100
—%
NU+NL

Difficulty Value (DV) =

(RU= RL)X100
— %
NU

Discrimination Index (DI) =
Where:

RU = No. of correct responses in Upper group
RL = No. of correct responsesin Lower group

N = Size of Samplein Upper and Lower group
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L2 0B85 SIS T i ter ST RS E Ul s S Lo F UL

Bt e
DI 4DV Kk dYr? Pl 3.15 4 U
Items | Correct Response ltemsDV | ItemsDl
.No | U - Group L- bv Dl | Evaluated | Evaluated | REMakS
Group
1 10 7 065 | 023 Easy Average Revised
2 10 5 058 | 0.38 | Excelent | Excellent Retain
3 13 5 069 | 0.62 Easy Average Revised
4 13 6 073 | 054 Easy Good Revised
5 12 6 0.69 | 046 Easy Excellent Revised
6 13 5 0.69 | 0.62 Easy Good Revised
7 8 3 042 | 038 | Excellent | Excelent Retain
8 12 5 065 | 054 Easy Average Revised
9 9 1 0.38 | 0.62 Good Good Retain
10 12 3 058 | 0.69 | Excellent | Excellent Retain
11 12 7 0.73 | 0.38 Easy Excellent Revised
12 11 4 058 | 054 | Excellent | Excellent Retain
13 10 5 058 | 0.38 | Excellent | Excellent Retain
14 12 4 062 | 0.62 Easy Good Revised
15 12 3 058 | 069 | Excellent Average Retain
16 5 2 027 | 0.23 Difficult Excellent Retain

"l}’JL"?uﬁélg/,:)yfﬁQ“Woﬁg)lla-c‘-.l{‘?.l('/nﬁ!/?/?subjective:’/29t'l7/(w‘l’:B S

b S 2 V6L v b0 5 £ (2004Nitko L L G ST S et S AT

Average Score =

Difficulty index =

Total Score

Average Score

Range of Full Marks

Total Number of Students
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ﬁb-(u?'ufd;yd;;/ﬂ//ﬁd/gd/alﬁ‘ JJ:V/”(V“J@J:@L‘?LJAJL}"UD/V:‘:/“}UE«@J)
-

DV Kélpdyr"u‘p 3.16:/:2Jug

Item | Sumof | Maximum | Minimum | Average | DV | ItemsDV | Modification

s.No | Marks Evaluated Results
17 36 3 0 0.73 0.24 | Too Hard Accept
18 114 3 0 2.33 0.78 | Moderate Accept
19 69 3 0 141 0.47 | Moderate Accept
20 82 3 0 1.67 0.56 | Moderate Accept
21 72 3 0 1.47 0.49 | Moderate Accept
22 45 3 0 0.92 0.31 | Moderate Accept
23 33 3 0 0.67 0.22 | Moderate Accept
24 36 3 0 0.73 0.24 | Too Hard Modify
25 46 4 0 0.94 0.23 | TooHard Modify
26 46 4 0 0.94 0.23 | Too Hard Modify
27 60 4 0 122 0.31 | Moderate Accept
28 53 4 0 1.08 0.27 | Too Hard Modify
29 44 4 0 0.90 0.22 | TooHard Modify

3.17:4 Jug
DV of items of the Achievement test
SI.No. DV Frequency Item No. Remarks
1 Above 0.80 00

1,2,4,56,7,8,910,11,12
3 5 7

, 15,16,17,18,19 ,20
2 Between 0.20 and 0.80 29 21 22 23 24 25 26,27, 28,
2

Accepted

3 Below 0.20 00

(Final Draft of Mathematics Achievement Test) JG(~ Kébdy‘r" Gl b B2
ul:u&flb‘ L#)Jat@o;/ﬂﬁ/ﬁ/!ﬂﬂ’u;’.ﬂi L)l/‘/;“ul:“i ZJSe JDZ:J’/:.:

L LSSt B 7129 Lobrmlse il us 60 et F 6 G\l

.

_ujz“égf?uﬁ 3.18Jugé}' ;ﬁ@éﬂﬁ»z}!;l%-lﬁ?ﬁwz/&cﬁ%ﬁ//»
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(fﬁf)é}",(éﬁ /s 3.18 :/.".’dug

g
O o o e A
S | MC MC MC s =
MCQ
AlA| Q |A]A|l Q |A|lA] Q
1 1 1 o/ 1
PRS-t
1 1 2
Us* 6K
;J).:A;l/&}
1 1|1 N 3
-a
1|1 1 LIl Ged | 4
1 2 | aeddd s
1|1 Yy 6
1 1 Sy 7
Solb kb sl
1 1 2 8
Dbl 360 kel
1 2 LI L6 9
1|1 2 S 10
2|2 3| 4 2| 4 12 S

M.C.Q = Multiple Choice Question, S.A = Short Answer, L.A = Long Answer
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cf./?”ﬂlu“rz.’f”tfélg =J’/uufg

Sl Lﬁ-+gﬁ6/¢gﬁ” Sowr 95 L LB Eed S & F
A d/gf (Sfu( éb d/;v,,/“"’:_ 2 Z Cronbech’s Alpha Test K(‘;Tl6 J(Z: élp dyr"’
-<0.719
(Mathematics Achievement test for élp dyr" T .L.J“A Z é@u( el - 3.13.8.3
testing previous knowledge)

et F L L e a0 L F md Lot U5 LS5 o
IR et T IS o P L sl AT 1 ST6 e W L
L‘/(Jﬂ: (Remembering) L5, o= 3l (}}5 Z S o0 d/()’ (}L"}/’ J (2001)&3;
tnl /S, Jf 4 Sl L[}y WU B ae & Z (Applying) £SOt ! (Understanding)
Fied G,
(Planning and writing of the test items) f" IRy e d/ fb{f&wf -1
Try —Out -2
Item Analysis-3
(Selection of Items for the Final Draft) 51§ JA'T L LS 54

( Determination of Reliability and Validity of the test)-L/ 7 PR e B e S&b-s
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1F Sk STl 2 o i

blon iy e lir55 S Bl Ut ms foc U (M.C.Quebir s Bl
Sl i LS e (Tl 3T 500 s G st 7 o P ol o = e 35
SRl c(dg;ﬂf—éédﬂ VENK (a’(:lé_i)JLz,«gVﬁ.é)/,:c[/;LAlul/?g":gé;_i
/J%WIQJ% }’/lf:(@/;—éédjh)‘(JMI) et £ Plic (L) Ay b
B E e Gt Gy SuFE A L F S e = @en-Gds )
e PRt S k5 AU =055 F Gl £ -5

(/(o(fﬁ'dl)é}"!éﬁ /sy 3.19 :/.",Jug

e L =iy s W=y
5 5 Sl , 1
6 6 Cubes and Cube Roots 2
4 4 ;mu}”t 3
2 2 | 4
7 7 Fa eS| s
1 1 Rule of Three 6
4 4 w7
1 1 |8
3 3 (Kt |9
8 8 wedi Al 10
3 3 Complementary Angles Suppl ementary Angles 1

and Adjacent Angles
7 7 KIS LEKE, | 12
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4 4 Formation of an Equation and its Solution 13
55 55 F
(SEEENT 7w 3204 e

(D) § b A2l A
227 12 Co 1
237 13 S 2
557 30 bSOl 3
1007 55 F

(SEEBN Ly U Pl 321 A e
poiea I 5F A
oW | |

3 - 2 S6C 1l s 1
3 2 1 Cubes and Cube Roots 2
2 1 1 Sl Pl 3
2 - - b sl 4
3 2 2 ﬂ.ﬁ.u!b//&/lﬁf&i;él(?//?( 5
1 - - Rule of Three 6
3 1 - P 7
1 - - b 8
2 1 - Kl 9
3 2 3 Sl A 10
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3 | ) _ Complementary Angles 1
Supplementary Angles and
Adjacent Angles
7 3 1 3 ,}'/KJ;J’“/AI,?JK&/ 12
Formation of an Equation and
4 3 1 } its Solution 13
55 | 30 13 12 F

Content Analysis ,7.’ K>
S d T2 L7 e b Gt 76 S face validity § T LS UE AT

F LN bn S A LFTL S8 o e Qe d Bl ubim sl
QW Pl i e U St S5 S U ST e i U7 S bl
delete cretain:’/(b'/T.’,ngL?’/ulﬂ)[@/zhéupmu&g/giiéu’?-‘adjﬂb/élgd/&ff
UFE o L, B ad 1800 2 e 35 L bt &1~ p S modification |
WUFES face validity ST < LAV FF e/ oen po2d e su
Try Out : b 21 72
ccenfd A e e do AL U G
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ez ol F 2
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-La?u:c’ Uls

A4

N1 S s S bl ‘«_oftf’u"’g/%;qiéqyﬁd/nrﬁ;'goy

C‘“Egd/mJ/D}JL@JJ%@L}”&{;Z.@UJﬁ(pguifljjigugﬁK&*};LL«L
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PSS
s éth Answer sheet ({b*Z answer key -izwc,gm'%! Uranswer sheet _s¥
o Kfu Tk A2

e T S e b p Ll o G p Ut S AT
SFT 66 U1 QoS el e 7 19§ F Teitems discriminations index
L“Lgljawé./l'fi)i}vL!;L/fLQyK/ﬁijT_+WLQ}7d/()"/t’m&“-’
J/ L‘J&”/’LU}J’!L/“W!Q{A'J": uﬁLﬁ‘ad/@w'/c—discrimination index -
SUT e bl b L el S oo GG E b 126 J A 6F Tat /)
ST I8 60 2 £ (1939)Kelley & Z G § 318 U T ol

(Mahajan, Gourav.2015, p.54-60)—<— l/CLg s

(RU+RL)X100
NU+NL

0

Difficulty Value (D.V) =

(RU—- RL)x100
%

Discrimination Index (D.1) = NU 0

Where:

RU = No. of correct responses in Upper group
RL = No. of correct responsesin Lower group
N = Size of Samplein Upper and Lower group

Lo 380 SIS Tt ST o0 JE Bl s S Lot F U

WU
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3.22 7 s

Difficulty Values and Discrimination indices of Previous K nowledge of Mathematics

Achievement Test I[tems

ltemsNo | Correct Response DV DI Accepted/Rejected
RU RL

1 34 27 0.90 0.21 Rejected
2 28 22 0.74 0.18 Accepted
3 30 26 0.82 0.12 Rejected
4 29 24 0.78 0.15 Accepted
5 31 19 0.74 0.35 Accepted
6 32 23 0.71 0.26 Accepted
7 33 13 0.68 0.59 Accepted
8 22 16 0.56 0.18 Accepted
9 26 21 0.69 0.15 Accepted
10 14 04 0.26 0.29 Accepted
11 24 10 0.50 041 Accepted
12 31 15 0.68 0.47 Accepted
13 29 21 0.74 0.24 Accepted
14 29 19 0.71 0.29 Accepted
15 32 20 0.76 0.35 Accepted
16 24 15 0.57 0.26 Accepted
17 25 19 0.65 0.18 Accepted
18 28 13 0.60 0.44 Accepted
19 20 09 0.43 0.32 Accepted
20 25 15 0.59 0.29 Accepted
21 29 13 0.62 0.47 Accepted
22 31 27 0.85 0.12 Rejected
23 26 11 0.54 0.44 Accepted
24 32 20 0.76 0.35 Accepted
25 29 09 0.56 0.59 Accepted
26 28 21 0.72 0.21 Accepted
27 27 15 0.62 0.35 Accepted
28 22 14 0.53 0.24 Accepted
29 29 14 0.63 0.44 Accepted
30 27 14 0.60 0.38 Accepted
31 22 08 0.44 0.41 Accepted
32 30 15 0.66 0.44 Accepted
33 22 19 0.60 0.09 Accepted
34 21 07 0.41 0.41 Accepted
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35 22 16 0.56 0.18 Accepted
36 07 06 0.19 0.03 Rejected
37 21 10 0.46 0.32 Accepted
38 15 13 0.41 0.06 Accepted
39 24 10 0.50 041 Accepted
40 14 8 0.32 0.18 Accepted
41 29 10 0.57 0.56 Accepted
42 27 15 0.62 0.35 Accepted
43 07 05 0.18 0.06 Rejected
44 17 11 041 0.18 Accepted
45 24 09 0.49 0.44 Accepted
46 22 10 0.47 0.35 Accepted
47 16 12 041 0.12 Accepted
48 10 08 0.26 0.06 Accepted
49 19 13 0.47 0.18 Accepted
50 15 08 0.34 0.21 Accepted
51 16 14 0.44 0.06 Accepted
52 19 15 0.50 0.12 Accepted
53 09 08 0.25 0.03 Accepted
54 27 24 0.75 0.09 Accepted
55 26 16 0.62 0.29 Accepted
3.23 1 Usae
DV of items of the Achievement test
Sl. No. DV Frequency Item No. Remarks
1 Above 0.80 3 1,331 Rejected
2,4,5,6,7,8,9,10,11,12 ,13,14
Between ,15,16,17,18 ,19 ,20,21 ,22 ,23
5 0.20 and 50 24,25 ,26, 27, 28, 29, 30, 31, 32,
0.80 33, 34, 35, 37, 38, 39, 40, 41, 42, Accepted
44, 45, 46, 47, 48, 49, 50, 51, 52,
53, 54, 55,
3 Below 0.20 2 36, 43 Rejected
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3.24 7 s

DP of Item of the Achievement Test

Sl DP Frequency Item No. Remarks
No
1 Between 0.40 and 14 7,11, 12,18, 21, 23, 25, Very Good
0.90 29, 31, 32, 34, 39, 41 ltems
2 Between 0.30 and 09 5, 15, 19, 24, 27, 30, 37, Good but
0.39 42, 46 Subjected to
improvement
3 Between 0.20 and 11 1,6, 10, 13, 14, 16, 20, | Marginal Items
0.29 26, 28, 50, 55 Subjected to
modification
4 0.19 and Below 21 2,3,4,8,9, 17, 22, 33, Poor Items
35, 36, 38, 40, 43, 44,
47,48, 49, 21, 52, 53, 54

Final Draft of Mathematics Achievement Test JG( Kélpdyr" Pl e pB2

/g;g,;/“a/g»&wLg?&;b@»/ﬂﬁ/ﬁ’l’muiwzi;v/;l;n“i LFLesd

Bl d Lo St G750 & L ofimic wli L us 50 it S 66

L L 4327513263 25 st AL S e 5L aer oty B B 0
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6 3 1 2 KIS 3K, 12
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50 | 27 12 11 S

o sled? Sl :J:/u!{'g
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176



Mixed Type Group Test of Intelligence (Verbal & Non Verbal)- MGTI 3.13.8.4
Mixed Type Group Test of < ‘kajtg Z_Dr. P.N. Mehrotra # JT Sz U1
v Kéb - bl = (l: Z MGTI uﬁ/i;glntelligence (Verbal & Non Verbal)
- L/(Jl"‘/:{?ww; u(u,{'LU/LJV 17-112-.3L Verbal & Non Verbal activity
4non-verbal intelligence | ~# s/ Verbal intelligence s activity LU oI
é& U~ Verbal test - LfJU? S Verbal Intelligence <~ I sz YA
U.?J.'. oI kAT +(dimension)JWI
(Analogy Test) élggfb’-l
(Number —Series Test) & V4 / 2
(Classification Test) élgd,iz,?;)-S
(Vocabulary Test) éwwuju
(Reasoning Test) élgdﬂlm-S
091208950 e 7 St S L 508 L GLT e U AU
5w zia’./.z/“_yﬁz}u:wu/étgmé_d‘“’fé’_u’u_ugu:ﬁjfdzﬁmdmél?:-€— 2
4 et WP re SPL g ol L1 od o & L8 S 76 face validity &
Y6 Sface validity ST L AU S Sen for bl e sadulF
0854552 F bl es P o243 L Cronbech’s Alpha Tests G iUri-t
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(Statistical Techniques) EFOLE 3.13.9
Lé’}.”;df:’u(a“@’”uﬁwb AlL/ﬁ@fq}’ﬁ&ﬁ?’&aﬂfﬁwﬂl&uﬁf
o 2 IS EF QL 22

Central Tendency -1

t-Test -2
Analysis of Covariance (ANCOVA) -3
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Data Analysisand ItsInterpretation
CHm o fo=lp
0 4.0
s el F ot L Lo Loolond Fiot Ly pF total

= L Jigsu < g%a@:"/true—e)(perimental designd_ x| ﬁi Lo 52 S 3Lf“
Mixed Type Group QLLL&U)P/&%?@J?«;L;LUK!“& idm’f&}lﬂ}@fj
Ziu’ /J'/’ o2l Eﬂ;ﬂfi by - /:"/’ | Test of Intelligence (Verbal & Non-Verbal)-MGTI
S SRR AN VI S Y L (L P (Y PV
E Rl pR Feds§TI0EL S A7 P by e g b il /P S
St e % by _Lfgwg,g/}Lu:’/i:g)&u//uyi‘,wé.ﬂfd,%,u 25
Lﬂ[@?ui‘JwJ;’g/ﬂ/w_yfgﬁ»’/&/g»p!mJ-gc,(treatment) eliwd Lo S

-gz_/ﬂ’/.c«;.“'&JG/@&@@JQF}/‘J}',?J,&*,:AM‘-

Table 4.1: Showing research design and planning the testing hypotheses

Group Test Treatment Test Action
Control MAT — | TA MAT — 11 TTC
Experimental MAT — | IMCTA MAT — 11 TTE
Action CEC | = - CEC™
TTC — Control Group pretest and posttest comparison TTE — Experimental group pretest and posttest comparison
MAT — | : Mathematics Achievement Test (Pretest) MAT — Il : Mathematics Achievement Test (Posttest)
CEC" - Control and experimental group comparison CEC™ - Control and experimental group comparison
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ceen S G R THSIE S tspinr -bleds

B8 e n Lt LW CUW LS iU F S = treatment 11255
K 5

A& L e £ Y uﬂ;d/;gﬂ’L.;;f&gjuimﬂljf_treatment 21
En g 3)

& 350 ksl Qs u}g/J;L}bL%/ s st & = (treatmentebia 31214
-4 O 72

5 BE 3 s L ZQs? SCLdW s Us 23 7 o1 Treatment 4 1.0
En

C SVl Al 41
2@’8:@)&’/}&%;‘LQ&‘}"&L}JQ"Lb’«:/dﬁ/‘:’(ulagfjja.treatment 1 :J:}”

)
Jﬁtuuggeqmu,;rdﬁtéw t—independence“iLL/,;JJJ/”UQ,?/,&*
Sobrtiolt & U I L s S Uil < pbnormally distributed 5 & &S Ues15
C/J’ﬁéé@d/ﬁl;LU!%cq&yw-élgtn homogeneous u’i/_;)/’;(}%c%lgtn
Mean -~Whitney “i Ly d/_;)/’;»uﬁa;ﬂg’i?énﬂ’dz{u‘{b{lguﬁﬁl/:'u]»_uj

e bl UUE e Test
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normally a“@’”ﬁwau:[wUfJW!:’/Mann—Whitney Uﬁilébuﬁi}/m

~e b U422 e le (p. 0.085>0.05) & ddistributed

Table 4.2: Test of Normality — Kolmogrov-Samirnov

Statistics

Df

p-vaue

Experimental_Control_Group

0.107

60

0.085

e 4L di//gd;ﬂ b’«;/f U X élp dgr"? u”'{ e u'.f‘( homogeneous #«}j Uss u{?

0.05 Z<p value=0.010 U (Leven’s Test) & sl S U« (homogeneous)uLs

-‘afj‘/'uf.'dﬁ;/zﬂ,(?dfuj»,rtat’/dl@ﬁ%[aé/d/

Table 4.3: Leven’s test for equality of variance

Group N F p-vaue
Control 30 7.057 0.010
Experimental 30

Mann—‘iy_wufubff;fu]» ugc‘,t'{a ,l,f'/normally distributed/,:ub (La (3 f:;

-4‘-uyr“&£é@/&;ﬂwwwmmey U

Table 4.4 showing mean rank difference between students of control and

experimental group

Treatment Groups N Mean Rank Statistics p-vaue
Control 30 32.05 4.3.500 0.491
Experimental 30 28.95

0.05 level of % < p-value 0.491 ./ Jb S ' b S st § =l U14.4 Jrio

L .’A/ﬁd;}"(m &Lf%(_ (treatment) =1/« " 43_ -l u.”?(c. significance
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g S Un i) TV SR 21 56 e 5 35 B b LU LU

o oo

ok KU B P b L o

& é/ Ja bl &dy‘r" T p&gﬂ’é.;,/ 8@ /’ o 42 13 J‘? & (treatment) /il s 2 : 59
Kaf3)7
Lol o PESF Set sl i S 78 a0

wlieste0.05%p value= 0.200 < b = 4.4Jre S e < normally distributed

Table 4.5: Test of Normality — Kolmogrov-Samirnov

Statistics Df p-vaue

Eeperimental_Group_Pretest Posttest 0.069 60 0.200

(V"Ju)(”_J’-{Tlgt}fb}/("/?/}b(}‘Z@L}ij’éu}}u&»jﬂﬂ}dfLI‘LdL;d/u Z//(j'l
‘Lbj/(’:/?/}buq@gfué'édﬂﬂﬁjLI‘LV}’Z/:WL“‘LQ@-’/@J}J4.5Jug/t;f

< r=0.346,p=0.042<0.05 S U

Table 4.6 showing Paired Sample Correlation between pretest and posttest scores of

experimental group students.

N Correlation p-vaue

Pretest & Posttest 30 0.346 0.042

- pa reduﬁliuﬁui»fcafﬁlggjél4}',::11{)
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AL U b0t S AL F L Cnormally distributed Gisis J7b £3

u:‘?’[)'//ff J/uﬁ»;lﬁdy}" U}.L‘Jd/;pwﬁ..{;/?l,fjuﬁmm%L(treatment)auu"

-‘Léfd/@/) uﬁ4.6dsy/ﬁJJ?‘LﬁerWlPaired t—testcf. LL/@{;J"-K;{

Table4.7 Showing mean difference between the scores of pretest and posttest of

experimental group students.

Paired sample statistics

Paired Sample Test: Pretest — Posttest

Tests N Mean SD Mean SD t-value Df p-vaue
Pretest 18.00 8.094
30 -10.233 | 9.8250 | -5.705 29 0.000
Posttest 28.23 9.04

st (29)=5.705 St S §uE S b 1 2 - Yok S e -3/ L o U 500

MY e (treatmend)e i w” e 231l ep 0.05 S (FLLE) 4 Ul -<0.000 14

bbb s o g L 557 G W P L SO F e

AL AL L28.23118.00 o Albalbed sy med Sl MW L SO F T

183

oS L




uﬁb;lﬁ‘}y:" T .L/J;yu’ﬁb’df Js u.‘.’,uiuld‘? & (treatment)=lis 3 :u2s
L3525 &
Paired -t-test é’,L&/&/U@JLJA/,J’"LL&(L?JW: &;3/@;)’-’(

~

jf‘adLg;u:uu_+djutflgfg;},)éulj LJ.UJWJU?_LLV??&/@?/WV{!
e bbb » LU L e s F S s sl < pbsmormally distributed

f£9p=0.2001u[‘¢normally distributed ¢y»vo)JJ’uf+ﬁwc4.7des,>1p

e (e 0.05
Table 4.8: Test of Normality — Kolmogrov- Samirnov
Statistics Df p-value
Experimental_ group_ Pretest  Posttest 0.082 60 0.200

U< e i secorrelated U u{:l’/:{* (L s Udns S < - assumption! 2 6Paired t-test
-‘gt‘lggu?' u.f4.8d;,«gd;'6uél}ul‘¢t‘1g.lfPearson correlation test &

Table 4.9 showing Paired Sample Correlation between pretest and posttest scores of

control group students.

N Correlation p-vaue

Pretest & Posttest 30 0.462 0.038

uyg}w U‘leU'}Lﬂﬁwvy‘ﬂij}ﬁ’Lb’&t&”{./ﬂ&&:d{:ifwéh;}j&g;

correlation coefficientf‘LD:lg u{;ug,; L’-w&?d"/&,&/})u@u}]}}f%t‘/
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significantly 15 £ U Udn et/ 048 § =l U1 22 0,038,456 1l < 0.462

-<paired

L SPSS Jpaired t-test dif —e bl y/l/gj 5k /assumption(L7 L paired-t-test £

—e bl LE‘U':4.9J}/?J.5GJ)Z;CJA’¢‘LH?.[(’/ 23

Table 4.10 The showing means the difference between the scores of pre-test and

post-test control group students.

Paired sample statistics

Paired Sample Test: Pretest — Posttest

Tests N Mean SD Mean SD t-value | Df | p-value
Pre-test 18.367 5.604

30 -4,2000 | 8.7035 | -2.643 | 29 0.013
Post-test 22.567 7.015

1(29)=2.643 St/ Ss8 Se b1 2 o ol Spaired ttest U2 Joap U 200

(treatment) et 4" c,?;u’i/}lcca{cp O.OSI‘LCJ:lgbg):/ «Ur-<0.013 SR sl

L}”//}ﬂ/‘é"gnuﬁ‘/d//f u’/(}/uf &yﬂ’u"pu@w&,f}/ﬁd)ﬂutwmgc

J;Lgﬂ4/}uguJ:Myg.Lls»Lwd/,'g;ywé.;u@;}%/w-%wp

e b B bs1622.5675118.367 o AUt il it S 20 260K

ap 7 u”dfuﬁ Qyﬁ’f&/d/;ylbé.fjd;/‘fuﬁ»{ul%a(treatment)al/!/" < 29/
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J/ X.Gyé/uynﬁbﬂédyr" u}g/J&_;,fJ,}’fmJgjm Z Treatment 4 !Jﬁf’
K

L’/Ugj/assumpti ons. Jj:‘,?/,«:f LU!ZJ_Z,J_/@; Jc‘.;/‘ ! KUl osu J1EANCOVA
S

-&-klxynormally distributed /. =Pl 1

_{‘_lgtrz(equal variance) /:.’7 Solm K h’»/ﬁ Ud 2

e b F b U e T 3

_u,?(linearly related)g}w /,:ub up covariates/s/ ;f’" (‘}l:‘ 4

L ﬁx,,/g/ul;f‘"‘(‘}t‘ Sz (Homogeneity of regression slop)a.%hfd/?«}’ u'%/‘:// 5

-%lgtnufdjjég”tﬁuLquy/;

Assumption — 1: Residuals are normally distributed

Normality Test: Kolmogorov-Smirnov
Variables Statistic df Sig.
Dependent Variable 0.113 60 0.053
Covariate 107 60 0.085

Table 4.11: showing residuals normality data

-t normally distributed &, /"J residuals J, < /- '/,,f“ =B 6Kolmogorov-Smirnov test
FANCOVAdL-c(Fbls™ 2 s L § 0 S s 50a 4 71-[0.05 < 0.085.510.053

_mJ"( assumption Ly
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Assumption 2: Homogeneity of variance that is both the group should have

equal variance

Table 4. 12 showing homoscedasticity test for testing equality of variance of

treatment groups

Test performing

dfl

df2

p-value

Leven Test

0.706

1

42

0.406
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I‘Lv/wmfgww,biu (homoscedasticity) 22Kl L P $loK Levene'stest

[p. - (equal Val’ianCE)cJ/.g/J/,u}j})v}/J}/b"’C}'g;)f&&f.“ (treatment) Vi &

0.406>0.05]

Assumption — 3: The Independent variable should not significantly effect on the

covariate.
Table 4.13: Showing equality of the two groups on co-variate
Source Typell Sumof| df Mean F |p-value| Partia Eta
Squares Square Squared
Corrected Model 2.017% 1 2.017 042 | .839 .001
Intercept 19838.02 1 19838.02 |409.33| .000 876
Independent Variable 2.017 1 2.017 042 | .839 .001
Error 2810.967 58 48.465
Tota 22651.00 60
Corrected Tota 2812.98 59
a R Squared = .001 (Adjusted R Squared = -.017)

F(1,58) ‘deﬁ,«gu’i_‘at'ﬁ/:Wc,UJw‘;abuJug;/iﬁ4co-varimeﬁ4.12Jug
T St L 1640 E 13 2P-value=0.839>0.05 S <t /(5418 P=0.839.51= 0.042
Jcovariate 27" assumption |~ § ANCOVA "y P08 UL« co-variate

_.lﬂf’/g)i(“ assumption ! <5 L AU ”t‘/ui";/&l}‘*/’u}’uw
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Assumption — 4: Dependent variable and covariate arelinearly related.

Table 4.14: showing dependent variable and covariate arelinearly correlated

(overall)
Variables N M ean Star.‘d"%“d R-value Decision Remarks
Deviation
Covariate 60 18.18 6.90
0.223<0.8 i

0223 cortelaed
Dependent | o) | o544 8.52
Variable

0223 208t 65 o s Lreysdon 8 L1413 s

Jj;’g/ﬂfu’l-uycorrelated/,:ub linearly(czs9 1 36 a!/j""uiufc‘,ﬂg:gau%
J:cu}“’u’ld//ﬂ/ﬁiu;f correlated u:b"d}“lf’cabér‘))fc‘_tﬁlg%r(ﬁ/é i)
Wi S cross S o L5 S (paralel ling) k3§15 L1 distributionUss ez

~Ulinearly CorreIaIedb“«)/'/ujué (treatment)c,l/u,l/‘at‘n/;w :/LJ!/
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Assumption 5: Homogeneity of Regression Slop: There must be no interaction

effect between treatment variable and co-variate.

Table 4.15: showing homogeneity of regression slop

Dependent Variable: Post-Test Scores; Treatment Group: experimental and control

group
Source Typell Sum| df Mean F Sig. | Partial Eta
of Squares Square Squared
Corrected Model 771.493° 3 257.164 | 4.107 | .011 180
Intercept 3326.416 1 3326.416 [53.118| .000 487
Treatment groups .028 1 .028 .000 | .983 .000
Co-variate 230.974 1 230.974 | 3.688 | .060 .062
Treatment * co-variate  58.852 1 58.852 940 | .337 .017
Error 3506.907 56 62.623
Total 42988.000 | 60
Corrected Total 4278.400 59

a. R Squared =.180 (Adjusted R Squared = .136)

AT S b S5 § L 1P (1,56)=0.940, p=0.337 S - CFL LK L4 T e Ui Ul 54
/;IJL f covariate:i,w-c‘-uf »# v (interaction effect)”! J' UJ'(? l&:’/ uynécovariate/;l /3‘p

_‘Lbkgg..«@jv&éfia@)dluy‘néu;’f}/ﬁj)/r’(
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Table No. 4.16: Tests of Between-Subjects Effects— Final Result of ANCOVA
Dependent Variable/Outcomes Variable: Post-Test Scores

Type Il Sum of _ Partial Eta
Source df |MeanSquare F Sig.
Squares Squared

Corrected Model 712.641° 2 356.320 | 5.696 | .006 167

I ntercept 3098.776 1 3098.776 |49.535| .000 465

Pre-test 230.974 1 230.974 | 3.692 | .060 .061

Treatment SSgeueen 499.342 1 499.342 | 7.982 | .007 123

Error SSyithin 3565.759 57 62.557

Tota 42988.000 60
Corrected Total 4278.400 59

a R Squared = .167 (Adjusted R Squared = .137)

e

gjfufélfu’/ (3/!/,-;(? ESSANUR LS h s LnL/J;/J/(Covariate)Md/v
homogeneity of -Lr@-'/dl.’p I One-way ANCOVA% L/, JEE= b d/ (224 G sl
A A L Kolmogorov-Smirnov 4 L normality s/ Levene’s test L variance

equality  co-variate tests ss/parallel line assumptions/homogeneity of regression slope
7 *;/dtf“f‘a Cy sl 4.63 ().“ol{ANCOVA_.Lﬂ(’/U{j /assumptionul L?/Jof variance

It [R( 1,57)=62.557,p=o.007]wLétgqyﬁﬂ/uwé%f Js &
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Chapter -V
él‘k & J”‘? besll

Summary, Findings & Conclusions

3A55.0
‘/,«K(L? AV .Jgukéﬂnféﬁ’:ffgﬁ*‘:}’“ﬁyb éu’if&&/? Uﬁv@gf
$0 e Z w1 k6 U1 8B J e £ e 5 £ (Null Hypothesis ) os 2
G el & p o e G St P T s AL Eeolos (T b S0 2
e B g S eI S Tt e U LE F o L8 Sy Uk f
TS B L LF p et 25 ool Lo bl ool S s 25
(Summary of the Research Study) JU;KJW(}? 5.1
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Lb;lédyﬁ u&g/u’;wu:v,/d,}fm&g}f & (treatment)=lfs 1 o5
S 342G s
SN bt Z QY u‘zpd/;l{wévjj&f:ufp!mJ?c;(treatment):,uu 21294
NP0 s
e LG P L SUs ot f e (treatmenDelis 3 3555
Kn 3P A8
5} 25 S e n Zan ZYWr FLSW s SUs 2 i3 7 o0 S Treatment 41545
Kt
e Fs8 2 B S T e eorsit L3 i & or 5 3§ aole £ sl 3T
Lblre lwPloluin 2
WU AFI656Co- educationd Bl Ly 2 ke, <
WV ar it & Bt E i o b, <
LU Jﬁud;w%/é,@pé” L, <
WYV estaf S L B nl Ll sbruir <
e of £ PV KBS QWFL Ll FUE |0 war
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Lo L LIV S Qe L erad LR F S o
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Jlﬁ/,:)y: JT-Scor&s }’/L'w Lﬂui» L sz JI~ J!-&-’@’?P’/Mental Ability)
S 3000 300 Ao W2 Uf 3308 B 4135 A oF Ut £ AU (Match)
Luﬁueggu?ﬁ/f)}fwaéﬁﬁ..ngandomization MLJI-KJJ&LJA&&L}
il O Feds T £ S0 7 ot s S s 2 s SO L
-&@/L/uu"d/fpczi_u’Luiu“%/&wﬁ&iv;//d;%,t‘«_zj_/;'i
-gLJg:idigJu).lf’ygdtﬁ‘t §(pre & post test) élﬂ}!h;d‘;hi Jr’ﬁa&)’"
/:()/;!@Uc(lﬁlLc«l)lrul/‘ﬂ@/@g&f’(:ﬁiéé@ﬂt;&h%aqLﬁiéu!
L1 6 S face validity B L S s STt & U 5280
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Appendix-|

Formation of Experimental and Control Group on the Basis of T-Scores

Intelligence Classification on the basis of T-Scores

T-ScoresLimits Classification Frequency
70 and Above Very Superior 0
63-70 Superior 4
57-63 Bright Average 10
43-57 Average 38
37-43 Dull Average
30-37 Inferior
30 and Below Very Inferior
60

Total Students

Each students I ntelligence level

Total
S.No Gender Age Score T _Scores I nter pretation

1 F 14 17 46 Average

2 F 14 28 60 Bright Average
3 F 14 27 58 Bright Average
4 F 15 26 43 Average

5 F 15 20 47 Average

6 F 13 11 40 Dull Average

7 F 14 12 41 Dull Average

8 F 14 35 68 Superior

9 F 15 32 61 Bright Average
10 F 15 18 45 Average

11 F 15 33 61 Bright Average
12 F 15 14 41 Dull Average
13 F 14 15 43 Average

14 F 14 20 51 Average

15 F 15 25 52 Average

16 M 15 19 45 Average




17 M 15 22 50 Average

18 M 15 25 52 Average

19 M 13 36 69 Superior

20 M 15 18 45 Average

21 M 15 23 50 Average

22 M 15 21 47 Average

23 M 14 20 51 Average

24 M 14 20 51 Average

25 M 15 23 50 Average

26 M 15 24 52 Average

27 M 15 24 52 Average

28 M 14 27 58 Bright Average
29 M 14 18 48 Average

30 M 14 32 65 Superior

31 F 15 31 59 Bright Average
32 F 15 22 50 Average

33 F 15 22 50 Average

34 F 15 24 52 Average

35 F 15 27 54 Average

36 F 15 21 47 Average

37 F 14 22 53 Average

38 F 14 27 58 Bright Average
39 F 15 23 50 Average

40 F 14 22 53 Average

41 F 15 19 48 Average

42 F 14 18 48 Average

43 F 15 22 50 Average

44 F 14 20 51 Average

45 F 15 36 59 Bright Average
46 F 15 15 41 Dull Average
47 F 15 13 39 Dull Average
438 M 14 18 48 Average

49 M 14 15 41 Dull Average
50 M 14 33 65 Superior

51 M 14 21 51 Average

52 M 15 17 41 Dull Average
53 M 15 31 59 Bright Average
54 M 15 17 43 Average

55 M 14 22 53 Average




56 M 15 19 45 Average

57 M 14 13 41 Dull Average
58 M 15 19 45 Average

59 M 14 22 53 Average

60 M 14 30 61 Bright Average

Formation of Experimental and Control Groups by using randomization
techniquesin each category Intelligence

Randomized Group

Group-1 Group-2

6,47, 12,49, 19, 30, 3, 11, 28, 31, 60, 4, 5, 13, | 7,46, 52, 57, 8, 50, 2, 9, 38, 45, 53, 1, 10, 14,
15, 18, 20, 23, 26, 29, 33, 37, 36, 34, 38, 43, 16, 17, 21, 22, 24, 25, 27, 32, 35, 39, 44, 42,
41, 48, 54, 51 56, 58, 59, 40

Total studerts =30 Total students= 30

Randomized Group

Group-1 Group-2

Experimental Group Control Group
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Mathematics Achievement Test (MAT
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Post -Test
Mathematics Achievement Test (MAT
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Mathematics Achievement Test (MAT)
For previous knowledge
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¢ L s(quadrant )(’J‘UZ(coordinate plane) é/ uﬁ L1

Coc sl /= Ordinates| Abscissa .2

?ujéb._ﬁ/l’g/LY—axis 249)5&0; 3
A(-4,6),B(-4,-2),C(3,-5)

(Home Assignment) (l{ Kf / u’:'. &

?U.?ébh:jlgu’/ﬁy—axis ggﬁ&ﬁ/&%@ﬁ(&l/ﬁfuﬁd}g/ﬂ 1
(5,-7)(-10,10)(-8,-4)(4,3)(-6,2)(11,-3)




