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The Effect of Using Learning Cycle (Bybee 5E's Model) and V-shape Map
on Students' Achievement in Chemistry Among Grade 10 Students in the
United Arab Emirates

Abstract

This study aimed at investigating the effect of using learning cycle (Bybee 5 E's
Model) and V-shape Map on students' achievement in chemistry among grade 10
students in the United Arab Emirates (UAE). A purposeful sample consisted of (81) 10"
grade students at Applied Technology High School distributed into three sections. The
sections were chosen randomly, the first experimental group taught using Learning
Cycle (Bybee 5E's Model), and the second experimental group taught using V-shape
map, and the third section is the control group taught by traditional method.

To achieve the aim of the study, the researcher prepared an achievement test of
chemistry and prepared lesson plans according to the learning cycle model and V-shape
map. The result of the study revealed that there is a significant difference at (0¢<0.05) on
students' achievement in chemistry among 10" grade students contributed to using a
teaching strategy based on Learning cycle and V-shape map. In view of the results, it is
recommended to train teachers to improve their performances in using the learning
cycle (Bybee 5E's Model) and V-shape map in their teaching in order to improve

students' achievement in chemistry.

Key words: Learning Cycle, Bybee 5E's Model, V-shape map, Achievement,
Chemistry.
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Clad G 3 Of Ll e il /i O ) s el ) (3555 a5 skl
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ol e 138 da rdie Jisad) o BaY) el cilllaial) dans s bl ) L) L) sl
IS pealal] Goad ALl (8 (pe dpatl) cilidlaiall led) pualiy sa s Glld i raiy s €
Al (e 3la i) i) e agd gan g dday ) giiaai ) jualiall
daadldl @lel jally cllall (e A gane SOLadll Jid i(Records) <Sbawdll oz
asu b sl e ABY) ey doadl o) ya) ol Al Lpaany ) ds sl
Aadaudaadl
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A8 L) b jall
s s A & e g Juaadll b (5 E's ol g sad) alill 590 Al Allaial) ciluad al) 1Y f

(5E) alaill 5550 i1 4,0 (Ajaja & Eravowoke, 2012) &l sl ) 5 lalal (e JS o8
shal ales (12) 5 W (112) e &bl die S5 by sl 3 Al Juass e
Ll alra (0 (26.319%) 5 sla¥) alae (1 (30.43%) O sl jall il o)Ll el
Tavisia (& (38 asay ) Lol sl Jeasis aslall (ool 3 5lS alell 553 48 jna aged
) A il A gead) Allal (0 < 0.05) AV 6 siue die ela¥l s elall 3 Al Juass
Al B 93 aladiily Ca

(Feyzioglu & Ergin & Kocakulah, 2012) 41588 £ 5 ) 5 sle 5 08 e JS 8
ASall 5 58l aaliad agagh o alull Caall Al Gy 55 & (BE) alxill 5 )50 aladial i Al
an el de sanall ol Ut asnlaall G U Al il eyl Wil (52) e A jall e <173
Aailiall e ganall U e Libean] JIs (5 stsar s S JS8y il 38

agd Ao alaill 3550 i Al 0 (Madu & Amaechi, 2012) (il 5 53 (30 IS 5
S e il A jall il elal il (100) (e Al pall dpe <3S a4 g all aualial G
AL aguy 55 a5 g pally dalatall ol il analia A Uad <l ) gl agaal IS dalhal) (e 33211 )
plially cluadia agia Sl B39 45 yall aaalial agagd (puniy sk didlall alaes o8 calail) 3 ) 50
Al all U agoad il ) Uadl)

e Al ael @l Gyl dpuledld) Alail) 550 alaaia) 3 Al )y (2010) s B
(60) o sl 2 Lie € 5<5 Eum Apalae Y1 Al ) 2D (o) IVaRLY) Sl daaliy Juaail

Aflant AYa 53 532 gm g Al pall < pelal a8y Aailin s Ay a3 (e e (gl e 5 5e LU
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e ganall mllal IVaiuY) sl 5 4 el ae) @l A Al Juass (8 (00 < 0.01) s sie 2ic
Ay il

paaliall Aoy 3 5 alaill 3550 o QS8 Gy il e ld Al 52 (2009) el 5 28U (4 JS B8
O ad (e sema (e Al all Ao 0 0S5 i caslall Cimae 8 alill Coual) dolla Juasd e
v Libaas) JI (58 25y ) Al i) il <ol s il (30) Adubia de sanas (Wb 60)
Al 5 el 350 MR e a5V G 2l e geaa) wllal (00 < 0.01) (s i
pstadl 3ale Al Juasd 8 aaliall dday A DA (e Gy Al

o Aol (5] 4 DL o liall dpaii 8 olall 5 ) 50 Ladl sl 1 Al 53 (2009) (50 o8
Ao eSS dua Basiall A jall Gl Ay asd) dadlay Mg jall dalll Gawaddt 4y il
A Al il @ elal My Aaw saty Aallia de sane ) (sl cie Sse Wl (60) e Al
de sanall mlial (gadl Juasdll jlidl & (0 < 0.001) st die dilas) AVY 55 38 35a g

b astall Gy 8 Auledld) aladll 3550 723 sad aladind Aleld Ay (2008) Gl Al
Ao i sSH Cun el i) Caall culigali gl (o SV Sl dpaii g dpaladl asaliall ilusS)
dpms Al il el Wil (51) Aadlia de sanas Lilh (52) Ga a3 A sane (g0 il
o Aaslall 5 4y 2l de seaddl Cledle o s (o (00 < 0.05) (5 st die Ailas) AV 55 (38
A pail de ganall mllial (5 SLY) Sl dati 5 dpalall aaliall Gl

& (BE'S) Manall alaill 3 5 50 alasinly Lpagudall o glal) (535 53 4l 500 (2008) ) o) a8
8 Aamalall Ay g i) o glall S Al ol DK Ja e 5l alall Sal ) jlga dpan

Ciopdal Aadia s A a3 e o cpe Sse Ay W (60) 0o Al Aie i oS5 Y
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Jaanill o il 5 aglall Gy i alaill 35 59 aladiol A )2 (2007) S _geai s Ol s a8
CO (el pall Ao 35S Gpdals 8 ) Gl Caall Adla gl apalSY) CIA) o sgda g
G siven a5 Tlhans THLas) Glall padial ddalin sanl 55 Ay s LS Gawy )55 Cand
) (alSY) IR o sghe gai s Jpanill (5 s gl ) Ll jall gl @ yedal | analSY) A sgda
831 51l il slaall 5 aalially aglaliial SIS 5 cilajlall de penally &5 jlia (pian aill (pie senal) Al
sl IS8 Al jall sas ) 8
astall o35 8 Alaeal) alaill 5y 50 Fni) il aladiad i Al 50 (2007) ey sl Cadld
i 6K5 Y1 G Llall Al s ) Al (ool dalad) ALaTY) Aaii g dgalall aaliall ClusS)
DhEA) e Al Bl cuiSE Adalia s Ay a3 G e Cpe se Al (50) (e Al die
Ao 65 G s A Aual aln colal Al Glalad) Gl s dpalell analiall Gl
6 Agalall Clalad¥) Gl A IS5 Apalal) aaaliall QLT (8 (0< 0.05) 5 s ie dliaa)
Al B 93 A e i) A8k )
& b zhsal o Al Al L ) Apai) jiul S a1 ¢(2006) 8251 sall Al 2
iline Apul) As pall Al ol o glall sa ClAladY) 5 dpulu) aled) Gl jlgas aledl Juasil)
LU Cpe e plae (g fend (8 (e 550 Wil Cppmans s sl (e Al e i €555 iyl (mil

JS 8 (0<0.05) & simsa ie dglaan) AV @ Ui, 8 alla G 4l i ekl sy Ay

21



ol i) s astall sa Adlal) cilaladl s Apulud) alall lilee & jlen dpaily Jpanill (16
(sml) Sl zasaill (349 il

e alid) dday i aladll 3550 e a1 Al ) (2006) Claddal s sl Al A8
Oe Al Ae S Cua g sl V) Caall OB gl alall a5 el 3 Juanl)
A1V (63 A 3 g gl ) el LT i s () 5 agla W laa) Caadi GG 3 Wi (120)
6 O il Gfie senall alall aa 5S8 5 Aullall Juast 4 (0< 0.05) 6 siue die dilias)
padliall Aoy A 5 alaill 35 0 g il sl i

Caall (DU Juasd e alall 3550 48 Hha alasiind i 4u) )0 (2000) 481 555 dyllad o8
Ran o G e e 5 5 Ll (60) 00 ALl e i3S slaasl) & elivall (g ) J5Y)
o Al Jaans b (0= 0.05) s sine die Lilian] J13 (38 3 53 9 Al all il & pglal Aadbia g
i) 5y 53 aladinly sy 3l Ay jaidll de genall mllal sl
t s Al @l it g Juaadl) A (V) JSa) Aoy A aladiiady Allatial) el jal) (Ll

dasi e (V) J&al il dul o (Tekes & Gonen, 2012) Giss s (S5 (e IS Al
152555 Ll (68) (e Asl Ll Aie 35 Al ) 5aY1 oo (A LS 5 b dilal) Caal) 0l
ol sl Apalil) A8 Hlalls o o ddadlca 5 (V) JISS aladituls G 5o i ad (i gaaa o
Y s Al Jreass 6 (< 0.05) Y3 (5 siase e dgilan) AVa 53 5 2 gy ) Al )
(V) D aladialy ey 5l 43y )l

JSAl Aday A A8 pk aladiily eyl Aleld slatiuly (2011) sallally Glalall L8
Ao i3S el Bl (& ) i) Cacall OO sl aladl il Juandll 3 (Vee)

&5 ol ) L1 (5 el Ay 8 il Cauall Candi (g (pians 8 Uil (81) (e sl )

22



de sanall G )B &3 8 (Viee) JSall Aday 2 48y s alasiuly Wil (471) Gy il Ganlll g 5
de genall mllal (38 asa s e Al bt ey el 46 lall alasily Wi (41) ddadlzal)
(Vee) Jsill dday A aladiuly (il 48 5hal (5 323 e LaasSll (A Juanill 8 4yl

) (el Caall Al L) d (V) JST alaaiad i 4l )2 (2009) de ) al o8
(V) JSal 2l L 55 3 Wil (30) & sa (e sana (o Al all e €33S5 Analall aaliall
AV 53 Bob asa s Al il @ edal Al Al aladiuly Lo )3 o3 Wla (30) Aadbia g
JEaT alasinly Gy G Ay il de genall mllal (e seaddl Gldle Jawgie G dilas)
(V)

el (A el dll w a8 V-shape 4l ial Aleld 4 )0 (2007) ieall o8
dpe ol Aabia) aledll Lalail (550 dpulal) dla jall ddl gl alailly Lliia¥) s dbadl anlial
5a8 B yle ga (el kel Cacall OB (ge Fuanall ) yhay ot il 25 Wil (78) cpe Al Al
i sana ladle danisie G Libean) d1s B8 3say () Al all il colal Gl (& alall
O Jelill (5 328 alailly Bliia¥) 5 ol aliall moaaad (o jlial o (dajall 5 gy jall) 4l al)
alxill Lalail 5 43, ,lal)

8 elal) yoite oy 8 (V) JSall alasiinl T ity 8 (2007) 45 Y Al 0 i
gl sl ) (A O s ) daala Al (s alad) lilee ) e g Al i) msaliall agh
Ao ganall (o (V) dSa) Ay A aladinly Caspo (Al 4y padl) de genall didla (3588 () Al all
Al Cllee @l jlea jlal 8 XS 5 400 5l anliall agh jlial 8 ddalizl)

pstall a3 8 (V) JSEN ey ja aladind Aleld (ulids (2006) o5kl 5 (sum saal ol8

Ll (138) (e sl all Ao i 6K5 L sad agilalai) g alall asdail (e alil) Cauaall Al Juans e
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adaill B3l | gy Wlla (73) Aadis 5 AV caulad (6) 3add (V) JSEN aladinly dpagladl)
Alal) llans siall (o Lilian) A1y (358 m s ) Al ol il <o ,Lal sailuadl 38y ylall aladiudy
8 5l al) Juasil) 8 (< 0.05) AV (5 s 2ie Adajliall 5 Ay 2l (e seaall ¢laY
st Bl A )3 8 (V) ISl alasiinl sa dla) clala] oy 5S3

Aol Aaleall el 3l (o )35 (V) JSED Jail )3 alasviaa) i claiiiuls (2004) (e OV o8
Jii Apalall agilaladl yuady Juanilly alall 5Sa) <l g Al 8 dnaladl 8 IV )
(75) paa2e &lis (111) ebmdl 3ol )5 AT (al o glall 43S 3 1691 daull ddl e Al Hall adins
Gldle Gla sia ¢ (0= 0.05) Asibaas) AV <3 58 3eas Y Aol caald a5 Wil
de ganall 3 Cladle dasgiag (V) JSE Tl A aloadinly | gw o Gudll gy el de sanall o i
Apaill de genall alial dyalall 48l alainly | gy Cpdll ddaiiall
A8 L) b Al (adla
adail 3 9y (et Lad Ajluad) cibaa Jal) yaiila Y

b aleill 5550 23 s aladid Alels ) aleidl 5 ) gy Aaliall Adilall cliad jall il s
33115311 £2006 25) 51l 2007 ¢l sl g Gl s 2009 eaall 5 LB Akl Jyoant 4 pais
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(V) Jeall Aday 3y (gl Lagh A8jLd) sl ) adla 1Ll
3 Akl oda A3leld ) (V) JSE) dday A aladiinly ddlaiall Al el jall il <yl
2004 ¢ e 3N 2006 ¢ o= sl 5 ams saal 2011 3ol i) 5 laglall) Alall Jysans 4y
(2004 < == 1 £2009 ¢de ) all) alall pSaill Gl lge d0aiis (Tekes & Gonen, 2012
(simall) ilad) aalidl s a5 (2007 4l s £2009 e ) all) dpalall aliall LSl
(2007 i 5if) alall &l e i€l 5 (2007
Aall (& (X 3 kS (V) JSill ddayjas alxill 350 e JSI Jladll sall (Bus Lae Baa3l
350 aladiind il adil Al all o2a ol Al cApalell agaliall agiluiS) SIS 5 an 5iSi g Akl Juans
@b sbasll Bale 3 el Cuall (Ol Jian (V) JS8N A3 s (BE'S b el aletl
Glli gl 3asiall Ay =l ol el A (8 Al o aa g Y 48 G Basiall Ay jell il jlaY) A 5o
(Ealdl ale s Gl il
sl Y g A8y phal)
Lgie g Auad al) painna
dh Ayl A Wl cdgolaill La ol g€ 4505 8 Glla (220) (e Al ) paine 5SS
Baal g5 ot e ol (Lo pde L JUR) o5 A 5% il (3) Glo e ge Wla (75) (e i o
Aol pall e gane 8 Akl slac (2) Jsaall (8 jeday g dlaja
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OUal) dae da i) ie ganal)
25 1 (Pl 35 53) 1 Ay ol
25 6 (V) ISl aday 2) 2 Ay sl
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Ayl &) gal

A @l gladll o Ly Caall) Al clgilind e AlaYl g A all Cilaal (sl

Atoms and their ) LS iy 300 Saa g AUl gugoall Jedi Al s siaall a5 @
coall cLasll ~leie e ¢(Electrons in Atoms) s 3l & b S (structure
Agipdail) L o) SNl 9 8 il

dday 3 5 (BE'S (b zagad) alaill 390 Jal pe spmpall S8k s dagladl) 3okl dlac) @
(V) sl

AL Jolaie) Cilival sall Jsan slacly ¢aallll Al Cua el Baldl Juasd Ll dlac) e
e (Bloom, 1965) a st (8 yxall Jlaall sle) ye pa clgiiiag calldall (e a8 siall Cilaa¥)
B (pe U 23 285 (Gradaill 5 claia) 5 agdl) ¢ S 5 48 paall) (doW) EOEN 43l gise
astell Jae (8 Cpaital CpeSadl e daad e LY (e A e dul Al B
s sinall Lghualia 5 Ol jadll 4a3le (520 48 pral Gl g ¢(ym g0 Ji 5 (alra (6) (o i 585 A il
Jalad a3 LS cpaSaall diad ) i s Ol Gl oamy Jiaed o3 085 Dagledll Calaa¥l
Mg LAY Gl 438 e 3,38 IS jnadll g A grall Ol s JOIA e LAY ) 438
adll 03 5 (0.41-0.75) G Jwaill <Olebaas (0.41-0.73) O A sl Silalaa Can ) i
G (e R Q5 288 QLAY iy (Bl Lag Ll (2000 33 52) Al yall Gl 2 Y A g
L (25) (e i o5 Al i) R 7 A (e e Sl A o ki A (g0 LAY
Gl dalae &l 5 ((KR- 20) @)y 03,58 48 jhay Gl Jabae a5
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sd) Al AT g ) ja)
AN Al Cle ) ) AA) 23 Al jall oda yanil
.(Bybee 5E's Model (b z3sai) alaill 3 51 Blaiall (550 il ¥ e g3V L1
(V) ISl Aday i Glaiall (55 il ) e e 31 2
A Al &l sof dlae) 3
Gaa Al HLaay) Guld JYA (e Jeanidll ey Glaty Lad dl ol o) i 5SS o ST 4
G Jeme <l yailys (58.40) s V) A adl) Ao sanall bl Jas il G il @ jekil
Ll ¢ (8.8) o_liia (5 jlume il yailis ((160.80) s Anlll 4y jadll de gandll L (7.7) 5 lai
ek (6.6) 2lie 5ol Cilyails (61.80) (lusll lawsiall jli dlliall de sendl)
&8 Jranill 3 Ll laiel) e Al ciledlad 4 Ll cildl a3V cildass siall (3) Jsaall
bl
a8 Al ol e gane oD cladlal 3 jlmall i) syl g dplualdl cildass siall 2(3) Jsaal)

.c;-.‘ﬂ\ M\
) Gl AY) | bl bugial) | Ul dae G pAil) 43y Al

7.7 58.40 25 alaill 3 5 53 Ao
8.8 60.80 25 (V) Sl g j3) | Ayl
6.6 61.80 25 Ale Y ALl

sLiasll 30le 8 A yaall Cladlall o gl (g 4 jala (85 8 @llia (5 (3) Jsanll (e el
die Ailoas) Ao 5d canad e sidll (3 8l ol G e XUl DA Al Hall e gana
o WS il & yeda i ANOVA L;al-(w Gl Jalas aladtiul o5 28 (g, < 0.05) s sie

(4) dsxal)
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= Ul Jiast clodle il sid (ANOVA) sla bl Jodas =i 5 (4) Jsaall

Ll ey
Frnil IRE TSI [E TP e ol B T I
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EJLu L.J:; )\ : ' ' e sanall
86.306 72 6214 Q;jjl;\
. 6366.667 | 1y
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AlS (sl 53 ol (530 e Ay s (30) @) s e sun gl a i Cua 2012-2011
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(2008 ¢«J el £2010 ¢33 59) Abany) dalladdl Jal (e agila )3 aea 5 Ol s
4aibany) dadlaall g Al ol anacal
C AU ) purciall Al 038 et Al ) ki
(V) il day iy alaill 350 1 a clysine SO0 Ll ¢upaill dpadi) il il pidl
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(V) JSal) Ay 53 2 gy il e sl G2
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Lesson (1): Conservation of matter
Objectives:
1. To state the law of conservation of matter.
2. To infer what happens to atoms during a chemical change.
3. To compare experimental results to the law of conservation of mass.
Engagement Stage:
- Motivate students and attract them to the lesson by asking students the following:
e What will happen when KI solution added to Pb(NOs3), solution.
e Will the mass of KI and Pb(NO3), after the reaction remain same as the mass
before the reaction.
Exploration Stage:
1) Students will be divided into groups.
2) Ask each group do to activity (1), in order to collect information to answer the questions
in the first stage.
3) The teacher in this stage encourage students and make sure that each group provided
with their needs of apparatus and materials.
Activity (1):

Law of conservation mass

Apparatus and Materials:
1) 2 graduated cylinders.
2) Electric balance
3) 2 beakers ( 100 ml)
4) 10 ml of Kl solution
5) 10 ml of Pb(NO3),

Procedures:
1. Measure the mass of baker 1, label it beaker 1. (mass 1).
2. Measure the mass of beaker 2, label it beaker 2. (mass 2).

3. Pour 10 ml of Kl in beaker 1, And measure the mass (mass 3).
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Pour 10 ml of Pb(NO3), in beaker 2 and then measure the mass (mass 4).
Calculate the mass of KI (mass 3- mass 1).

Calculate the mass of Pb(NO3), (mass 4 — mass 2).

Calculate the total mass of KI and Pb(NO3), (Steps 5+6).

Mix the two solutions together and find the mass of the mixture. (mass 7)

© © N o 0 &

Compare between the total mass before the reaction (mass in steps 5+6) with the mass
of the mixture of the two solutions.
Explanation Stage:

1) The teacher observes students’ work and allows them to discuss their results.

2) Discuss the results that obtained by each group, and ask: what can you conclude when
you see the color of the mixture changed after the two solutions are mixed? The teacher
will collect students' answers and help them reach the fact that changing color is an
evidence of a chemical reaction

3) Ask each group about their results after activity 1, and notice if the mass of the two

solutions as same as the mass after they reacted and mixed.

This figure illustrates the change of color as evidence of a chemical reaction between Kl and
Pb(NO3), to form a new product (Pbly)

Elaboration Stage:
Ask students:
If 4 g of Hydrogen react with Chlorine to produce 146 g of Hydrogen Chloride, how many
grams of chlorine are needed?
H, + Cl, — 2HCI
Evaluation Stage:
1) What does the change of color indicate?
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2) Write the chemical equation of the reaction between Kl and Pb(NO3); .

Lesson (2): Isotopes

Objectives:

1) To define isotopes.

2) To compare the between isotopes of an element.

3) To calculate the average atomic mass of an element.

Engagement Stage:

1) Motivate students: Students will observe a video which illustrates isotopes of an

2)

element.

The teacher ask students:

A. Why the atomic masses are not whole numbers?
B. What are isotopes?

C. How they calculate the average atomic mass for an element?

Exploration Stage:

1)

Students will be divided into groups. Each group will use the lab quest in the lab in

order to collect information about elements:

Element Symbol Atomic # | Mass # Protons Neutrons | electrons

Sodium

Aluminum

Chlorine

Boron




2) Students will calculate the average atomic mass of isotopes of an element, using the
formula:
Average atomic mass = mass number*abundance (isotope 1) + mass

number*abundance (Isotope 2)

Activity: Boron has two naturally occurring isotopes: Boron-10 (abundance 19.8%) and
mass = 10.013 amu, and Boron-11 (abundance 80.2%) and mass = 11.009 amu.

Calculate the average atomic mass of Boron.

Explanation Stage:
1) The teacher observe students' work and allow them to discuss their results.
2) Discuss the results that obtained by each group, and ask: what are isotopes? How the

average atomic mass can be calculated?

Elaboration Stage:
Ask students to think and answer the following question:
Nitrogen has two naturally occurring isotopes, N-14 and N-15. Its average atomic mass is

14.007. Which isotope is more abundant? Explain your answer.
Evaluation Stage:

1) What are isotopes?
2) Why isotopes have different mass numbers but same chemical properties?

44



Lesson (3): Electron Configuration
Objectives:

1) To describe the energy sublevels.

2) To write electron configuration of an element.

3) To describe the relationship between energy levels and energy sublevels.

Engagement Stage:
1) The teacher show students a video about the energy levels of an atom.

2) The teacher ask students:
A. How many electrons can be occupied in the 1%, 2", and 3" energy level.

B. How many sublevels are found in each energy level.

Exploration Stage:
1) Students work in groups: they are required to fill the below table:

Energy level Energy sublevels | Orbitals No of electrons

energy level (n) maximum -.
number of e- n =4 (4 sublevels)
n=1 2e (3 sublevels)
n=2 e -. n =2 (2 sublevels)
n=3 18e - n=1 (1sublevel)
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2) Ask students to use the figure at the right to write the electron configuration for the

following elements:

Li: 1»/

. 25/2p/

" 35/3p/3d/

. S S

Na: 45 4p ad4f
55/5p/5d /5f /

Cd: ss/sp/ﬁd/
?s/?/

The sublevel diagram shows the order in
which the orbitals are usually filled.

Explanation Stage:
1) The teacher observe students' work and allow them to discuss their results.
2) Discuss the results that obtained by each group, and ask: How many electrons can filled

in each orbital?
Elaboration Stage:
1) Students will write the electron configuration for the following elements:

1. P:

2. Ca:

3. Zn:
2) Ask students: why 3d orbital should be filled before the 4s.
Evaluation Stage:
1) What is the formula that can be used to calculate the number of electrons in each
orbital?

2) How many sublevels are found in energy level number 3.
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Lesson (1): Law of conservation of Mass

Objectives:

1. To state the law of conservation of matter.
2. To infer what happens to atoms during a chemical change.

3. To compare experimental results to the law of conservation of mass.

Conceptual Side Methodological Side
\
Theories and Laws: Knowledge Claims:
1) Law of conservation 1) The mass remains
of mass, Will the mass constz_mt durlng the
2) (Mass of reactants = change during chemical reaction |
Mass of products a chemical i )pCr::CeerQ;ct?]Lghange.
reaction? .
Principles: involves one or more
During a chemical substances changing
reaction: into new substance.
1) Reactants bonds break
down and new bonds
formed.
2) The atoms rearranaed. Values Claims:
1) The precision and
Concepts: accuracy during the
Chemical change, experiments.
reactant, product, 2 )The importance of
the safety and lab rules
during the experiment.
Records:

Mass of KI, Mass of
Pb(NO3), = 159
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Lesson (2): Isotopes
Objectives:
1) To define isotopes.

2) To compare the between isotopes of an element.

3) To calculate the average atomic mass of an element.

Conceptual Side

Theories and Laws:
1) Atomic theory

Methodological Side

Principles:

Isotopes have the same
atomic number and same
number of protons.
Isotopes are naturally
found and they are used
in medical purposes.

Concepts:

Isotopes, Mass Number,
Average atomic mass
number,

What are
isotopes?

Knowledge Claims:
1) Isotopes have the
same protons but
different neutrons.
2') Isotopes have
similar chemical
properties because
they have the same
number of electrons

Values Claims:

1) The precision and
accuracy during the
experiments.

2 ) isotopes can be
used to treat cancer.

Records:

Students will record
the atomic number and
mass number for some
elements




Lesson (3): Electron Configuration

Objectives:

1) To describe the energy sublevels.

2) To write electron configuration of an element.

3) To describe the relationship between energy levels and energy sublevels.

Conceptual Side

Theories and Laws:
Atomic theory

Methodological Side

Principles:

Pauli  Principle: a
maximum of two
electrons can occupy a
single atomic orbital.
Aufbau principle: each
electrons occupy the
lowest energy orbital
available.

How many

electrons are
found in each
energy level?

Concepts:
Electron configuration,
energy level, orbitals.
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Knowledge Claims:
1) electrons are found
around atoms in
orbitals.

2 ) electrons are
distributed in the
lowest energy level.
3) Groups 1 and 2
ends with s-block.

Values Claims:
Elements are used
widely in our daily-
life.

Records:

Students will write
electron configuration
for some elements.
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Chemistry Exam
Multiple Choice: Identify the choice that best completes the statement or answers the question.
1. The first subatomic particle discovered wasthe
a. proton c. electron
b. neutron d. nucleus
2. The scientific statement that says that compounds always have exactly the same composition
by massisthe
a. atomic theory c. law of conservation of matter
b. matter hypothesis d. law of definite proportions
3. When a hypothesis is tested by many experiments, it becomes a(n) .
a. scientific law c. theory
b. revised hypothesis d. experimental fact
4. The only subatomic particle that does not carry an electric charge isthe
a. Proton c. electron
b. Neutron d. nucleus

5. The atomic number of an element whose atoms have 9 protons and 10 neutrons is

a. 9 c. 10
b. 19 d. 18
6. The mass number of an element whose atoms have 12 protons and 13 neutronsis
a. 12 c. 25
b. 13 d. 125

7. One isotope of carbon has 6 protons and 6 neutrons. The number of protons and neutrons of a

second isotope of carbon would be

a. 7and6 c. 7and7
b. 6and7 d. 6and6
8. first proposed that matter is made up of atoms, the smallest particles of matter.
a. Democritus c. Proust
b. Lavoisier d. Dalton
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10.

11.

12.

13.

14.

15.

16.

According to the law of conservation of matter, if 8.0 g of hydrogen react with chlorine to

produce 150 g of hydrogen chloride, how many grams of chlorine reacted?

a. 40¢9 c. 14649

b. 142 ¢ d. 1509

If 9.0 g of water contain 1.0 g of hydrogen, what mass of oxygen is contained in 36 g of water?
a. 40¢9 c. 1009

b. 80¢g d. 329

Which of the following statements is not a main point of Dalton's atomic theory?

a. All matter is made up of atoms.

b. Atoms are made up of smaller particles.

c. Atoms are indestructible.

d. All atoms of one element are exactly alike, but they are different from atoms of other
elements.

J.J. Thomson used a cathode ray to discoverthe

a. Atom C. proton

b. electron d. neutron

If a scientist studies a beam of particles, and those particles are attracted to a negatively
charged plate, the particles are most likely .

a. Atoms C. protons

b. electrons d. neutrons

What is a good comparison of the charge of an electron and the charge of a proton?
a. They are equal, but opposite. c. They are the same.

b. The charge of the electron is larger. d. The charge of the proton is larger.
lodine-131 and iodine-127 are examples of

a. Nuclei c. lIsotopes

b. Isomers d. Neutrons

The discovery of isotopes led to the discovery of _

a. Atoms c. Protons

b. Electrons d. Neutrons
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17.

18.

19.

20.

Atomic mass units are based on the mass of an atom of

a. carbon-12 C. oxygen-16

b. carbon-14 d. nitrogen-14

An atom of iron contains 26 electrons. How many energy levels are needed to contain these
electrons?

a. 1 c. 3

b. 2 d 4

The atomic number of chlorine is 17. How many valence electrons does an atom of chlorine
have?

a. 2 c. 8

b. 7 d. 17

In a Lewis dot diagram, the dots represent ___in the atom.

a. all the electrons c. the protons

b. the valence electrons d. the neutrons
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