XIX. Chemistry, High School



High School Chemistry Test

The spring 2017 high school Chemistry test was based on learning standards in the Chemistry content strand of the October 2006
version of the Massachusetts Science and Technology/Engineering Curriculum Framework. These learning standards appear on
pages 69—73 of the 2006 framework, which is available on the Department website at www.doe.mass.edu/frameworks/archive.html.
Massachusetts adopted a new curriculum framework in science and technology/engineering in 2016. A plan for transitioning the
MCAS assessments to the new framework is available at www.doe.mass.edu/mcas/tdd/sci.html?section=resources.

Chemistry test results are reported under the following four MCAS reporting categories:
* Atomic Structure and Periodicity
* Bonding and Reactions
* Properties of Matter and Thermochemistry
* Solutions, Equilibrium, and Acid-Base Theory

The table at the conclusion of this chapter indicates each item’s reporting category and the framework learning standard it assesses. In
order to support future test development, items from the spring 2017 Chemistry test are not included in this publication. The omission
of these items will have no impact on the reporting of results.

Test Sessions

The high school Chemistry test included two separate test sessions, which were administered on consecutive days. Each session
included multiple-choice and open-response questions.

Reference Materials and Tools

Each student taking the high school Chemistry test was provided with a Chemistry Formula and Constants Sheet/Periodic Table of the
Elements. Copies of both sides of this formula sheet appear on the following pages.

Each student also had sole access to a calculator with at least four functions and a square-root key.

During both Chemistry test sessions, the use of bilingual word-to-word dictionaries was allowed for current and former English language
learner students only. No other reference tools or materials were allowed.

284


http://www.doe.mass.edu/mcas/tdd/sci.html?section=resources

T T~Aray Massachusetts Comprehensive Assessment System
EDUCATION Chemistry Formula and Constants Sheet

Common Polyatomic Ions

Ion Ionic Formula
Ammonium NH,"
Carbonate CO>
Hydroxide OH-

Nitrate NO;

Phosphate PO,*

Sulfate SO,*
RV _ RV

Combined Gas Law: T T,

Ideal Gas Law: PV = nRT

Dilution Formula: M,V, = MV,

Molar Volume of Ideal Gas at STP: 22.4 L/mol

Ideal Gas Constant: R = 0.0821 L « atm/mol - K = 8.31 L « kPa/mol - K
STP: 1 atm (101.3 kPa), 273 K (0°C)

Absolute Temperature Conversion: K = °C + 273

Definition of pH: pH = —log[H,0%] = —log[H"]

Avogadro’s Number: 6.02 X 10?3 particles/mol

Nuclear Symbols
Name Symbol
Alpha particle a or 3He
Beta particle B or _?e
Gamma ray Y
Neutron én

285



./00¢ siuswa|3 8yl Jo m~£©_®>> olwoly,, ‘seouepunqy O_QOqu_ pue wﬁ._m_®>> JlWOly UO uoissiwwo) DVdN| Uuo paseq pesiney.,

wniouaImeT [ wnijoqo |wWninelepusiN| winjwda4 {wniueisuigwniulofied | wnyesieg [ wnung [wniouswy (wnuoinid|wniundseN | wnjueln [wniunoeloid| wnuoy] | wniunoy
€0t [40]" [40] 8 00t 66 86 16 96 G6 6 €6 c6 16 06 68
S3118S B{pIUNO
JT | ON | PN | wd | s3 | JO | M@ |wD |wy [ nd | dN | N | & | uL | oV Heg epiUioy
(292) (652) (8g2) (282) (252) (152) (L¥2) (L¥2) (eve) (br2) (2€2) £0°8E2 ¥0'LEC ¥0'2EC (£22)
wnpainT [wnigienA | wninyl | wnigig | wniwjoy |wnisoidsAg | wnigia) [wniuopes|wnidoing [wnuewes [wniyiawoid [wniwApos | wniwAposseid [ yunpia)) |wnueyjueT
L. 0L 69 89 /19 99 G99 79 €9 29 19 09 6S 89 A solIog opIuByIUET]
n aA wl 13 OH Ad aL PO n3 ws wd PN id 90 e HoS opl
L6'7LL Y0'€LL £6'891 92'/91 £6'791 05291 £6'851 SZ'/S1 96151 9€'05} (Sp1) [A44" L1607} zLork 16'8€ )
.maouom_ uowwo9 1sow 1o 8|gels 1sow ayj Jo asoy} ale mmmmr_ucm\_mg ul siequunu sse\
wnuabusoy | wngpeswiea |wnUBUISN | wnisseH | wnuyog [wnibiogess| wniugnq | whiroseuny wnipey |wnioueiq
LEE Okt 60} 801 L0} 90} SOt 70} 88 /8 /
by | s | W | sH | ug | bs | aa | ™ ey | M
(082) (182) (922) (L22) (222) (L22) (892) (292) (922) (e22)
uopey [ suneisy jwniuojod | yinwsig pea wnieyl [ Ainosey ploH wnuneld [ wnipup [ wnwso [wniusyy [usisbuny [wnpewe] | wniuyey wnueg | wnise)
98 G8 78 €8 8 18 08 6L 8/ L 9/ 72 v, €L cl 99 1] 9
ud A Ood 'd ad IL BH ny id I SO od M el H ed SO
(222) (012) (602) 86'802 2'L02 8102 65002 16961 80°'G61 22'e6h €2°061 12981 G8'€81 S6°08 4 61'8L1 €€'/EL 16°2EL
uouay auipo| [wnunjal [Auownuy url wnipu] [wnwpe)| JteAls  [wnipejed| wnipoyy [wniuaying jwnnauyos [wnuspakion | wniqoiN [wniuodsiz| wnuns [wniuons[wnipigny
S €9 4] LS 0S 61 8y Ly 1% Sy 144 1917 474 (87 oy 6€ 8¢ VA S
oXx I ol as us u1 PO By Pd yd nyd oL ON aN 1Z A IS ad
62'1EL 16'92} 09'/2) S/12) LL8LE Z8 YL Lkt 18201 290k 167204 20101 (86) ¥6'G6 16'26 2216 16'88 29°/8 1158
uoidAly | sulwoig |wniugjeg | oluasly funiuewlss| wnijjes) oulz Jaddo) |19%OIN 1eqo) uoJ| assuebuefwniwoiydwnipeuep | wniuey| Jwnipueog| wnioje) [wnisseiod N
9€ Ge 143 €e 4% L€ o€ 6¢ 8¢ lc 9¢ 14 e €c [44 le 0c 6} - m
M id oS SY 99 9] uz no IN 00 o4 Un 10 A L S €D A V| o
08'€8 0662 96'8L 267 65°2L 2,69 6£'59 §5°€9 6985 €685 §8'6S ¥6'7S 0028 ¥6'0S 88/ 967 80°0% 01'6€ w..
uobiy [ euuoyn [ unyng [snioudsoud| uooiiS  fwnuiwn)y zl Ll oL 6 ) / 9 g ¥ e wnissube| wniposg
8l Lk 9l Gl vi ek az a1 \ / a’ a9 qas ay ge 2k Ll ¢
v |10 S d IS \Y a8 BN | eN
56'6€ Sb'GE 90°2¢ 16'0€ 6082 86'92 LEYT 6622
uosN auuon|4 | uebAxQ [ uebosuN | uogien uoiog wnyAseg | wniyyn
0] 8 6 8 L 9 ] 14 € Z
oN | @) N 9 d °d 1
81°02 0061 0091 LOYL 102k 180k 10'6 ¥6'9
Ll 9l Sl Vi cl sweN Z "
Jogwnu Jdlwole
VL V9 VS 2% ve it ve
wnieH [0qUIAS ueboipAH
z 1ybiom ojwole !
L
oH Aoy H
00 10°}
8t 8
V8 YiI

sjuawsa|g 8y} Jo 8jqe] Jipolied

WI)ISAS JUIWSSISSY JAISUIYIIdwo)) $))9SNYIBSSBIA

(Apwreq) dnoun

NOILVONAH

AYVANODHES ANV AYVLNIWHTH



High School Chemistry
Spring 2017 Items:
Reporting Categories and Standards

Item No. Reporting Category 2006 Standard
1 Atomic Structure and Periodicity 2.2
2 Properties of Matter and Thermochemistry 1.1
3 Solutions, Equilibrium, and Acid-Base Theory 7.5
4 Atomic Structure and Periodicity 3.2
5 Properties of Matter and Thermochemistry 6.1
6 Atomic Structure and Periodicity 2.5
7 Properties of Matter and Thermochemistry 6.5
8 Bonding and Reactions 5.6
9 Atomic Structure and Periodicity 34
10 Solutions, Equilibrium, and Acid-Base Theory 8.2
11 Bonding and Reactions 4.1
12 Bonding and Reactions 5.1
13 Bonding and Reactions 8.4
14 Solutions, Equilibrium, and Acid-Base Theory 8.2
15 Atomic Structure and Periodicity 2.6
16 Solutions, Equilibrium, and Acid-Base Theory 7.6
17 Bonding and Reactions 54
18 Properties of Matter and Thermochemistry 6.3
19 Properties of Matter and Thermochemistry 1.1

20 Bonding and Reactions 4.4
21 Bonding and Reactions 5.2
22 Bonding and Reactions 4.6
23 Properties of Matter and Thermochemistry 6.4
24 Bonding and Reactions 53
25 Atomic Structure and Periodicity 32
26 Bonding and Reactions 4.5
27 Bonding and Reactions 5.1
28 Properties of Matter and Thermochemistry 6.2
29 Atomic Structure and Periodicity 2.1
30 Bonding and Reactions 43
31 Bonding and Reactions 4.2
32 Bonding and Reactions 53
33 Properties of Matter and Thermochemistry 1.3
34 Solutions, Equilibrium, and Acid-Base Theory 8.3
35 Bonding and Reactions 5.5
36 Solutions, Equilibrium, and Acid-Base Theory 7.4
37 Properties of Matter and Thermochemistry 1.2
38 Atomic Structure and Periodicity 3.1
39 Atomic Structure and Periodicity 33
40 Atomic Structure and Periodicity 2.7
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Item No. Reporting Category 2006 Standard
41 Solutions, Equilibrium, and Acid-Base Theory 73
42 Atomic Structure and Periodicity 2.3
43 Solutions, Equilibrium, and Acid-Base Theory 7.2
44 Solutions, Equilibrium, and Acid-Base Theory 8.2
45 Atomic Structure and Periodicity 2.4
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