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LESSON 3: WHAT IS MATTER?
DEFINITION OF MATTER & FORMS OF MATTER

Anything that occupies space or takes up room is matter. » Video Lab | ) Click to Read

#% INQUIRY QUESTIONS  PART | (FROM ORIGINAL LESSON TEXT)

n What term will, therefore, apply to both air and water?

3 pis

@, Deductive Reasoning: Connect Experiment 1 (Air) and Experiment 2 (Water) to the definition above.

a Name some other forms of matter, and think out some other experiment to show that matter takes 4 pts

up room.

*

Experimental Design: Propose familiar objects and a simple test demonstrating spatial occupancy.

Determine which of the following are forms of matter: house, shadow of a house, steam, sound, 3 pts

illuminating gas, light.

Classification Challenge: Decide whether each entity occupies space (Matter) or is an Energy / Phenomenon (Non-

Matter).

ENTITY

house

shadow of a house

steam

sound

illuminating gas

light

CLASSIFICATION

[ 1 Matter
Matter

[ 1 Maftter
Matter

[ 1 Maftter
Matter

[ 1 Matter
Matter

[ 1 Matter
Matter

[ 1 Maftter
Matter
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[]

SCIENTIFIC REASON (DOES IT OCCUPY SPACE /
POSSESS MASS?)

Non-
Solid structure with definite volume and mass.

Non- . .
Optical absence of light; takes up no space.

Non- .
Gaseous state of water (H, O); occupies volume.

Non- Mechanical wave energy propagating through a
medium.

Non- . .
Hydrocarbon vapor mixture; takes up definite space.

Non- Electromagnetic radiation (pure energy); no
mass/volume.
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PROPERTIES OF MATTER ¢ PAGE 11
VOLUME, SUBSTANCE & BODY — THE TRINITY OF PHYSICAL ENTITIES

“, 1. VOLUME = 2. SUBSTANCE ¢ 3. BODY
“The extent of space that a body “Any particular kind of matter is a “Any definite portion of matter is
occupies is its volume.” substance.” a body.”
#a INQUIRY QUESTIONS « PART Il (CONCEPTUAL LOGIC & PHYSICAL SORTING)
u Is matter a substance? Is a substance matter? 4 pts

E) Logical Hierarchy: Analyze the universal set versus its constituent members.

B Determine which of the following terms represent volumes, which represent substances, and which 6 pts
represent bodies: steel, a steel pen, a quart, a cubic yard, gold, a brick.

il 3-Way Scientific Categorization Matrix: Assign each term to its precise physical concept.

GIVEN PHYSICAL TERM CLASSIFICATION CATEGORY SCIENTIFIC JUSTIFICATION
steel Substance (Particular kind of Material alloy; no fixed shape or boundary
matter) specified.
Body (Definite portion of Specific manufactured object made of steel
a steel pen . . .
matter) with fixed boundaries.
Unit of volumetric liquid capacity (approx. 0.946
a quart Volume (Extent of space) 4 P v (app

).

3D spatial measure (3 ft x 3 ft x 3 ft = 27 cu.

a cubic yard Volume (Extent of space) )

Substance (Particular kind of

gold Pure chemical element (Au) as raw material.

matter)
a brick Body (Definite portion of Individual block of hardened clay/concrete with
matter) definite volume and mass.

# SCIENTIFIC CONCEPT CHECKPOINT « THE CONCEPTUAL HIERARCHY OF PHYSICS

Matter is the universal reality occupying space. Substance defines what kind of material it is (wood, iron, water). A
Body specifies a bounded individual object (a table, a nail, a drop of water). And Volume quantifies how much
3D room that body takes up.
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CONFIDENTIAL TEACHER RESOURCE « SCORING MASTER KEY CHAPTER I: MATTER « LESSON 3

[ ¢ TEACHER ANSWER KEY & DETAILED SCORING RUBRIC TOTAL SCORE: 20 POINTS

! Tiéu chuan Cham diém & Tu khéa B&t budc: Cham diém dua trén su thau suét vé dinh nghia ban thé hoc cla vat chat va phan biét
i chinh x4c gitta Chat (Substance), Vat thé (Body), Thé tich (Volume), va Nang lugng / Hién tudng phi vat chat (Energy / Non-Matter).

Cdc tu khda cét 16i bat budc phai cd dugc in d@m mau dé ndi bat.

Q1: What term will, therefore, apply to both air and water? 3 pts

[L&i gidi chuan]: The universal term that applies to both air and water is matter. Because Experiment 1 proved that air takes up
room and Experiment 2 proved that air and water cannot occupy the same space simultaneously, both entities satisfy the
core definition: anything that occupies space or takes up room is matter.

Biéu diém: [2 pts: Khdng dinh thudt ng chinh xdc Ia "Matter" | 1 pt: Gidi thich do cd hai déu chiém ché frong khéng gian (occupies space)]

Q2: Name other forms of matter, and design an experiment showing matter takes up room. 4 pts

[L&i gidi chuan]: 1. Forms of matter: wood, iron, rock, oil, milk. 2. Proposed Experiment: Submerging a solid stone into a brimful
cup of water. The water spills over the edge by an amount exactly equal to the stone's volume, proving that the stone takes
up room and displaces water because two bodies cannot occupy the same space.

Biéu diém: [2 pts: Ké dung it nhdt 3 dang vét chdt cu thé | 2 pts: Bé xudt thi nghiém tha chim vat ran ddy nudc fran ra ngodi chuan xdc]

Q3: Determine which are forms of matter: house, shadow, steam, sound, gas, light. 3 pts

[L&i gidi chuan]:

* Forms of Matter: house (solid body), steam (vaporized water), illuminating gas (hydrocarbon gas mixture). Reason: All
occupy physical space and possess mass.

* NOT Matter (Energy / Optical Phenomena): shadow of a house (absence of light), sound (vibrational wave energy), light
(electromagnetic radiant energy). Reason: They occupy no spatial volume and have no mass.

Biéu diém: [1.5 pts: Phén logi dung 3 vat chdat | 1.5 pts: Phdn loai ding 3 phi vat chdt/ndng lugng va néu ré ly do khéng chiém thé tich]

Q4: Is matter a substance? Is a substance matter? 4 pts

[L&i gidi chudn]: 1. Matter is NOT merely a substance; matter is the universal general category comprising ALL substances and
bodies in the physical universe. 2. YES, every substance is matter, because any particular kind of matter (iron, gold, water)
inherently occupies space. Logic: All substances are matter, but matter is broader than any individual substance.

Biéu diém: [2 pts: Gidi thich ré Vat chdt khéng don thuan Id mét chdt | 2 pts: Khang dinh moi chdt déu Ia vat chdt vi thude tdp hop con]

Q5: Categorize: steel, steel pen, quart, cubic yard, gold, brick. 6 pts

[L&i gidi chuan]:

¢ Volumes: a quart, a cubic yard (measures of spatial extent).

e Substances: steel, gold (specific kinds of raw material with no defined boundary).

¢ Bodies: a steel pen, a brick (definite portions of matter having specific geometric boundaries).

Biéu diém: [2 pts: Xép dung 2 dai lugng Volume | 2 pts: Xép dung 2 dai lugng Substance | 2 pts: Xép ddng 2 dai lugng Body]

Mic do Nang luc Thang diém Tiéu chi Ddnh gid Chat Iugng Bai lam Hoc sinh
Hiéu sau sac ban chat vat chat; phan biét tuyét déi chuan xdc gitia Matter vs. Energy
Xuat sac (Exemplary) 18 - 20 diém (nhan dién bdng t6i, @m thanh, anh sang & phi vat chat); phdn dinh sac bén bd ba
Volume - Substance - Body.

Dinh nghia dung vat chat chiém chd; phéan loai ding phan I8n céc chat va vat thé;

Dat yéu cau (Proficient) 14 -17 diém con lung tung nhe khi giai thich ban chat séng cua dm thanh hoac dinh nghia quart
la thé tich.

Pang phat trién 10-13 dié Nhan biét dugc khdong khi va nudc 1a vat chat; nham 1an bong 16i hodc dnh sdng 1a

(Developing) lem vat chat; nham Ian giCia chat lieu "thép" v vat thé "chiéc but thép'.

Chua nam dugc dinh nghia cg ban cla vat chat; knéng phan biét duge daon vi do

Can ho frg (Beginning) 0-9 diem thé tich vai vat thé; bo trong cac cau hdi tu duy logic.
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PEDAGOGICAL ARCHITECTURE ¢« INSTRUCTIONAL DESIGN MASTER GUIDE

TEACHER PROFESSIONAL DEVELOPMENT

B; TEACHER LECTURE, EXPERIMENTAL NOTES & SOCRATIC GUIDE

GIANG BAI « CHU Y » SOCRATES

it PHAN 1: BAI GIANG SU PHAM & NEN TANG TRIET HQC TU NHIEN (LECTURE)

@ Vat Chat vs. Nang Lugng / Hién Tugng

Vat ly hoc cé dién chia thé gisdi thanh hai thuc thé co ban: Vat
chat (Matter) va Nang lugng (Energy). Vat chat cé hai thudc
tinh bat bién: chiém ché trong khéng gian (Volume) va cé
qudn tinh/khéi lugng (Mass). Anh sédng va ém thanh 1& céc
dang buc xa vd séng lan truyén mang ndng lugng, khéng
phaila vat chat chiém ché.

B6 Ba: Substance ¢ Body ¢ Volume
Gido vién can lam sang té tam gidc khdi niém: Substance chi
bdn chdt chdt liéu cdu thanh mang tinh déng nhat (thép,
vang, gé); Body chi mét thuc thé cu thé cé ranh gidi hinh hoc
doéng kin (cay but thép, thdi vang, chiéc ban); con Volume Ia
thudc do khéng gian 3 chiéu ma vat thé dé chiém gil (quart,
cubic yard, lit).

4, Phan 2: Nhitng Ch{ Y Su Pham Quan Trong & Bay Hiéu Lam Phd Bién

1. Bay Chiéc Béng (Shadow Trap): Hoc sinh tiéu hoc thudng xem chiéc bong nhu mét "vat thé ma qudi' co that phu 1én mat dat.
Gido vién nhan manh: Chiéc béng chi la s vang mdt quang hoc cda dnh sdng do vat can tao nén; bdng khdng chiém chd,
khéng thé cén dong, va hai chiéc béng cé thé de chong 1én nhau hodn fodn ma khéng hé can trd nhau.

2. BAy Am Thanh & Anh $&ng: Vi mat nhin thay dnh sang va tai nghe thay tiéng dong truyén qua khéng gian, tré dé nghi ching I
chat khi. Hay dat cau hoi: "Khi bat den hoac bat loa frong phong kin, cdn phong cé bi chat han hay day dé dac ra ngodi khénge"
3. Bay Ban Vi Do Ludng: Hoc sinh hay nham Ian "a quart" (1 Iit Anh) hodc "a cubic yard" (thudc khéi) Id mét vat thé bang kim loai/gd
thay vild moét dan vi do khoang khéng gian.

) Phan 3: B& Cau Héi Van Pdp Socrates Dan Dat Lép Hoc (Socratic Prompts)

1. [Truy van Chi€c béng]: “Néu cdc em budc vao chiéc bong clia ngdi nha, chiéc bdéng cd ddy cac em IUi lai nhu buc tusng
khéng?e Hai ngudi cé thé dung trung vao mét chiéc bédng khdng? Tai sao?2”

2. [Thi nghiém Suy tudng vé Am thanh]: “Néu moét ca sThdt cuc 18n frong mét chiéc hép kin, chiéc hép cé nang hon khéng? Khéng
khi bén trong cé bi dm thanh day tran ra ngoadi khénge”

3. [Phan biét Chat va Vat]: “Mét ngudi thg rén ndu chay mét chiéc but thép thanh ving kim loai ldong. Chiéc bt con khéng? Chat
thép con khéng?e Cdi gi bién mat va cdi gi dugc gill nguyénz”

4. [M&i quan hé Bao ham]: “Moi hoc sinh trong I8p déu Ia con ngudi, nhung cé phai moi con ngudi trén Trdi Bat déu Ia hoc sinh I18p
ta khéng? Tuong tu, moi chat cé phai la vat chat knéng?e”

5. [Ung dung Phan loai]: “Nhiét dé am dp cla lo sudi, khéi béc 1én i 16 sudi, var cai dét trong 16 sudi: cdi ndo 1 vat chat, cdi ndo
|& ndng lugng?”

B TU LIEU THYC HANH « VIDEO KHOA HOC TRUC QUAN (YOUTUBE)

» What is Matter? - Properties of Matter, States & Mass ¢ Science for Kids
https://www.youtube.com/watch?v=ELchwUI1lWa8

7 Huéng dan su pham: Video giUp hoc sinh ciing cé dinh nghia vat chat chiém ché va cé khéi lugng, déng thai déi chiéu su khdc biét gitia vat
chat hitu hinh va cdc dang ndng lugng (nhiét, dnh sdng, song am).
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