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 2  Investigating Elements
l a b o r at o r y

1–2 c l a s s  s e s s i o n s

ACTIVITY OVERVIEW

NGSS CONNECTIONS

Students carry out an investigation of the physical and chemical properties of a set 
of elements. They analyze and interpret the data they collect on these elements and 
begin to explore how this data can help identify pure substances. Finally, students 
assess how their new data can be used as evidence to determine if aluminum is a 
good choice for making a drink container.

NGSS CORRELATIONS

Performance Expectations

Working toward MS-PS1-1: Develop models to describe the atomic composition of 
simple molecules and extended structures.

Working toward MS-PS1-3: Gather and make sense of information to describe that 
synthetic materials come from natural resources and impact society.

Disciplinary Core Ideas

MS-PS1.A Structure and Properties of Matter: 

Substances are made from different types of atoms, which combine with one 
another in various ways. Atoms form molecules that range in size from two to 
thousands of atoms.

Each pure substance has characteristic physical and chemical properties (for any 
bulk quantity under given conditions) that can be used to identify it.

Science and Engineering Practices

Obtaining, Evaluating, and Communicating Information: Gather, read, and synthesize 
information from multiple appropriate sources and assess the credibility, accuracy, 
and possible bias of each publication and methods used and describe how they are 
supported or not supported by evidence. 

Planning and Carrying Out Investigations: Conduct an investigation to produce data 
to serve as the basis for evidence that meet the goals of an investigation. 
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Analyzing and Interpreting Data: Analyze and interpret data to determine 
similarities and differences in findings.

Crosscutting Concepts

Structure and Function: Structures can be designed to serve particular functions 
by taking into account properties of different materials, and how materials can be 
shaped and used.

Connections to Engineering, Technology, and Applications of Science: Interdependence of 
Science, Engineering, and Technology: Engineering advances have led to important 
discoveries in virtually every field of science, and scientific discoveries have led to 
the development of entire industries and engineered systems.

Connections to Engineering, Technology, and Applications of Science: Influence of 
Science, Engineering, and Technology on Society and the Natural  World: The uses of 
technologies and any limitations on their use are driven by individual or societal 
needs, desires, and values; by the findings of scientific research; and by differences 
in such factors as climate, natural resources, and economic conditions. Thus, 
technology use varies from region to region and over time.

Common Core State Standards—ELA/Literacy

RST.6-8.3: Follow precisely a multistep procedure when carrying out experiments, 
taking measurements, or performing technical tasks.

INVESTIGATIVE PHENOMENA AND SENSEMAKING

Materials like plastics, metals, and glass are all useful, but they can also affect the 
environment.

Students investigate the physical properties of different elements. They engage 
in sensemaking as they relate what they learn to their debate in the “Exploring 
Materials” activity regarding the best material for a single-use drink container.

WHAT STUDENTS DO

Students investigate the physical properties of a set of elements. They investigate 
physical properties including appearance, malleability, density, and solubility in 
water at room temperature. They are introduced to the concept that each element 
is composed of a specific type of atom.

MATERIALS AND ADVANCE PREPARATION

	■ For the teacher

 1 Visual Aid 2.1, “Periodic Table of the Elements” (optional)
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	■ For each group of four students

 1 set of 4 elements: aluminum, carbon, copper, and iron
 1 9-ounce plastic cup
 1 stir stick
*  water
*  paper towels

	■ For each student

 1 Student Sheet 2.1, “Physical Properties of Elements”
* 1 pair of chemical splash goggles

* not included in kit

The aluminum strips in this activity can be used again in the “Physical and 
Chemical Properties of Materials” activity. However, they should only be used 
once in that activity.

TEACHING SUMMARY

GET STARTED

1. The class discusses what elements are.

Introduce the concept of elements.

DO THE ACTIVITY

2. Students explore select physical properties of eight elements.

a. Identify element samples for students.

b. Review the term property and how to test an element for properties.

c. Have groups perform the tests and record their results. 

BUILD UNDERSTANDING

3. Students analyze their experimental results. 

a. Have students discuss their experimental results.

b. Students complete the Analysis items.

TEACHING STEPS

GET STARTED

1. The class discusses what elements are.

Introduce the concept of elements.

 Have students read the introduction. Write the list of elements they 
will investigate in the activity on the board (aluminum, carbon, copper, 
germanium, iron, mercury, nitrogen, and sulfur). Ask students if they know of 
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any other elements, and add those to the list. If students name compounds, 
make a separate list to refer to in the “Physical and Chemical Properties 
of Materials” activity, when compounds are introduced. Do not explain 
what compounds are; simply tell students that the substance they named is 
not an element. You may wish to use Visual Aid 2.1, “Periodic Table of the 
Elements,” to give students a brief introduction to the Periodic Table. It will 
not be covered extensively in this unit, but it may be helpful to point out that 
approximately 90 of the elements are the building blocks of nearly all materials 
on Earth, both natural and synthetic. Note that atoms are introduced here, but 
students will not explore them in detail until later activities.17

DO THE ACTIVITY

2. Students explore select physical properties of eight elements.18

a. Identify element samples for students.

Hand out a set of four element samples to each group and distribute 
Student Sheet 2.1, “Physical Properties of Elements.” As you identify each 
element, have students find the corresponding element in their sets. Stress 
to students that because they and other classes will use these materials, 
they must not break any of them. The carbon breaks easily, so they should 
not test its malleability. 

b. Review the term property and how to test an element for properties.

Introduce the science and engineering practice of planning and carrying 
out investigations, and explain that students will be gathering data about 
the properties of various materials. Make sure that students understand 
the term property. If necessary, remind them that a property is a quality 
or trait that characterizes a material or an object. Scientists frequently 
distinguish between physical and chemical properties of substances. 
Physical properties can be determined without a chemical reaction. 
Chemical properties are determined only by adding another chemical to 
see if a reaction occurs. Students will examine only physical properties in 
this activity. They will explore chemical properties in the “Physical and 
Chemical Properties of Materials” activity.

Tell students that in this activity, they will investigate five physical 
properties:

• State: Is it a solid, liquid, or gas? (Distinguish this from the more 
common meaning of the word state. If students are familiar with the 
term phase, as in phases of matter, clarify that it has the same meaning 
as state in this context.)

17  NGPS1A1

18  ELRS683

Science and  
Engineering 

Practices
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• Color: What color do you observe?

• Malleability: Does it bend easily without breaking? (Caution students, 
again, not to bend the carbon—it will bend but will also break easily.)

• Solubility in water: Does it dissolve in water?

• Density: How much matter does it contain? (Does it sink or float in 
water?)

Review the testing procedures with the class, as explained in the “Testing 
Physical Properties” table. Some students may need support in reading and 
following procedures. One way to do this is to model strategies they might 
use if they struggle while reading a scientific procedure. You may wish to 
refer students to “Reading Scientific Procedures” in Appendix E in the 
Student Book, and explain how the strategies might help if students become 
stuck while performing the investigation. As they practice strategies, students 
learn to comprehend and follow written procedures independently.19 

c. Have groups perform the tests and record their results.

Remind students to also include the data from the additional four 
elements that are presented with photos and data in the Student Book.2021

BUILD UNDERSTANDING

3. Students analyze their experimental results. 

a. Have students discuss their experimental results.

Have students discuss Analysis item 1 as a group prior to responding to it. 
This will allow students to synthesize their data and understand why they 
collected the data. Students should be able to explain the idea that each 
element has specific properties that can be used to identify it.

b. Students complete the Analysis items.

You may want to have students work together to answer some of the 
Analysis items. Analysis item 5 has students incorporate data from this 
activity with data from the previous activity to continue exploring the 
choice of aluminum as a material for making a drink container.

STRATEGIES FOR TEACHING DIVERSE LEARNERS

Below are suggestions for differentiating instruction and assessment in this activity 
for diverse learners in your classroom:

•  Students with learning disabilities: Have student groups test fewer materials 
and share their results with one another. Demonstrate the tests as needed.

19  SELTRS1

20  NGPS1A2

21  NGSPPI3

Reading Scientific 
Procedures
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•  English learners: Demonstrate the tests as needed. Add the words atom, 
element, matter, and physical property to the word wall, and have students enter 
the words and their definitions in the glossary in their science notebooks or 
in their personal vocabulary logs. Have students work together to complete 
Student Sheet 2.1.

SAMPLE RESPONSES TO ANALYSIS

1. Why do you think it is important for scientists to observe multiple physical 
properties in order to identify an element? Use examples from the data you 
collected in this activity to support your ideas.22

If scientists only look at one or two physical properties, they might identify the element 
incorrectly. Looking at multiple properties means that they are more likely to be correct.

For example, in this activity, we observed that aluminum is a solid, but so are many 
other elements. But aluminum also bends more easily than carbon and has a more 
shiny gray color than carbon or iron.

2. Copy the lists of words below:

element  gas metal

iron  solid property

carbon  liquid malleable

water  metal soluble

nitrogen state dense

a. Look for a relationship between the words in each list. Cross out the word 
that does not belong.

b. Circle the word or phrase that includes all the other words.

c. Explain how the word or phrase you circled is related to the other words 
in the list.

Each of the words I circled (element, state, and property) are categories that contain 
the other words in their list. For example, iron, carbon, and nitrogen are all elements, 
so I circled element.

3. Based on the eight elements you have observed so far, and assuming that the 
rest of the elements fit the same pattern, would you expect most elements to 
be solid, liquid, or gas at room temperature? Explain.23

Most of the elements we observed are solids, so based on that pattern I would expect 
most elements to be solids.

22  NGPS1A2

23  NGSPAD1

Vocabulary Log
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4. When added to water at room temperature, most gases form bubbles that float 
to the top of the water and release into the air. What does this tell you about 
the density of gases?24

The pattern that most gases form bubbles that float to the top of the water and go into 
the air tells me that most gases are less dense than water.

5. Revisit the issue: Describe what you have learned about the physical 
properties of aluminum in this activity and the “Exploring Materials” activity. 
What information, if any, from these activities would be helpful in deciding if 
aluminum would be a good choice for making a drink container?25262728

In this activity, we learned that aluminum is malleable but does not break easily, which 
would be good for a drink container because you could make it a certain shape and it 
would not break. However, it also might mean that the container would dent easily.

6. In this activity, you recorded the appearance of each element you observed. 
Think of and explain two examples from this activity in which appearance 
does not help identify an element.29

Aluminum and iron are both gray, so the appearance is not very helpful in identifying 
the material unless you are comparing it to something like sulfur, which is bright yellow.

EXTENSION

Have students use interactive Periodic Tables to explore additional elements. 
Students can visit the SEPUP Third Edition Chemistry of Materials page of the 
SEPUP website at www.sepuplhs.org/middle/third-edition and go to the 
Investigating Elements links.

REVISIT THE GUIDING QUESTION

How can scientists use physical properties to identify elements? 

You may wish to have students share their responses to Analysis items 1 and 6. Be 
sure that students discuss when properties are and are not helpful in identifying 

24  NGPS1A2

25  NGCCCO2

26  NGCCSF2

27  NGSPOE2

28  NGCCCO1

29  NGPS1A2
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elements.

ACTIVITY RESOURCES

KEY VOCABULARY

atom

density

dissolve

element

malleability

matter

physical property

property

solubility

state
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STUDENT SHEET 2.1
PHYSICAL PROPERTIES OF ELEMENTS

Element name  
and symbol

State (solid, liquid, 
or gas?)

Appearance
Malleability 

(flexible?)

Solubility 
(dissolves in 

water?)

Density (sinks or 
floats?)

Aluminum (Al)

Carbon (C)

Copper (Cu)

Germanium 
(Ge)

Iron (Fe)

Mercury (Hg)

Nitrogen (N)

Sulfur (S)



Name______________________________________________________________  Date____________

STUDENT SHEET 2.1
PHYSICAL PROPERTIES OF ELEMENTS

Element name  
and symbol

State (solid, liquid, 
or gas?)

Appearance
Malleability 

(flexible?)

Solubility 
(dissolves in 

water?)

Density (sinks or 
floats?)

Aluminum (Al) Solid Gray Yes No Sinks

Carbon (C) Solid Black No No Sinks

Copper (Cu) Solid
Reddish- 

orangish- 
brown

Yes No Sinks

Germanium 
(Ge) Solid Silvery-white No No Sinks

Iron (Fe) Solid Gray Yes No Sinks

Mercury (Hg) Liquid Gray, shiny Yes No Sinks

Nitrogen (N) Gas Colorless Does not 
apply No Floats

Sulfur (S) Solid Yellow No No Floats

Sample student response
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VISUAL AID 2.1
PERIODIC TABLE

37
85

 S
EP

UP
 IA

PS
 M

at
er

ial
s 3

e
M

at
er

ial
s 3

e 
TE

 2
_6

Vi
su

al
 A

id
 

Ag
en

da
 M

ed
Co

nd
 9

/9
.5

37
 

38
 

39
 

40
 

41
 

42
 

43
 

44
 

45
 

46
 

47
 

48
 

49
 

50
 

51
 

52
 

53
 

54
Rb

 
Sr

 
Y

 
Zr

 
N

b 
M

o 
Tc

 
Ru

 
Rh

 
Pd

 
A

g 
Cd

 
In

 
Sn

 
Sb

 
Te

 
I 

X
e

ru
bi

di
um

 
st

ro
nt

iu
m

 
yt

tr
iu

m
 

zir
co

ni
um

 
ni

ob
iu

m
 

m
ol

yb
de

nu
m

 
te

ch
ne

tiu
m

 
ru

th
en

iu
m

 
rh

od
iu

m
 

pa
lla

di
um

 
sil

ve
r 

ca
dm

iu
m

 
in

di
um

 
tin

 
an

tim
on

y 
te

llu
riu

m
 

io
di

ne
 

xe
no

n
85

.4
7 

87
.6

2 
88

.9
1 

91
.2

2 
92

.9
1 

95
.9

4 
(9

8)
 

10
1.1

 
10

2.
9 

10
6.

4 
10

7.9
 

112
.4

 
114

.8
 

118
.7

 
12

1.8
 

12
7.6

 
12

6.
9 

13
1.3

 

19
 

20
 

21
 

22
 

23
 

24
 

25
 

26
 

27
 

28
 

29
 

30
 

31
 

32
 

33
 

34
 

35
 

36
K 

Ca
 

Sc
 

Ti
 

V
 

Cr
 

M
n 

Fe
 

Co
 

N
i 

Cu
 

Zn
 

G
a 

G
e 

A
s 

Se
 

Br
 

Kr
po

ta
ss

iu
m

 
ca

lci
um

 
sc

an
di

um
 

tit
an

iu
m

 
va

na
di

um
 

ch
ro

m
iu

m
 

m
an

ga
ne

se
 

iro
n 

co
ba

lt 
ni

ck
el

 
co

pp
er

 
zin

c 
ga

lli
um

 
ge

rm
an

iu
m

 
ar

se
ni

c 
se

le
ni

um
 

br
om

in
e 

kr
yp

to
n

39
.10

 
40

.0
8 

44
.9

6 
47

.8
7 

50
.9

4 
52

.0
0 

54
.9

4 
55

.8
5 

58
.9

3 
58

.6
9 

63
.5

5 
65

.3
9 

69
.7

2 
72

.6
4 

74
.9

2 
78

.9
6 

79
.9

0 
83

.8
0

55
 

56
 

71
 

72
 

73
 

74
 

75
 

76
 

77
 

78
 

79
 

80
 

81
 

82
 

83
 

84
 

85
 

86
Cs

 
Ba

 
Lu

 
H

f 
Ta

 
W

 
Re

 
O

s 
Ir

 
Pt

 
A

u 
H

g 
Tl

 
Pb

 
Bi

 
Po

 
A

t 
Rn

ce
siu

m
 

ba
riu

m
 

lu
te

tiu
m

 
ha

fn
iu

m
 

ta
nt

al
um

 
tu

ng
st

en
 

rh
en

iu
m

 
os

m
iu

m
 

iri
di

um
 

pl
at

in
um

 
go

ld
 

m
er

cu
ry

 
th

al
liu

m
 

le
ad

 
bi

sm
ut

h 
po

lo
ni

um
 

as
ta

tin
e 

ra
do

n
13

2.
9 

13
7.

3 
17

5.
0 

17
8.

5 
18

0.
9 

18
3.

8 
18

6.
2 

19
0.

2 
19

2.
2 

19
5.

1 
19

7.0
 

20
0.

6 
20

4.
4 

20
7.2

 
20

9.
0 

(2
09

) 
(2

10
) 

(2
22

) 

87
 

88
 

10
3 

10
4 

10
5 

10
6 

10
7 

10
8 

10
9 

110
 

111
 

112
 

113
 

114
 

115
 

116
 

117
 

118
Fr

 
Ra

 
Lr

 
Rf

 
D

b 
Sg

 
Bh

 
H

s 
M

t 
D

s 
Rg

 
Cn

 
N

h 
Fl

 
M

c 
Lv

 
Ts

 
O

g
fra

nc
iu

m
 

ra
di

um
 

law
re

nc
iu

m
 

ru
th

er
fo

rd
ium

 
du

bn
iu

m
 

se
ab

or
gi

um
 

bo
hr

iu
m

 
ha

ss
iu

m
 

m
ei

tn
er

iu
m

 
da

rm
sta

dt
ium

 
ro

en
tg

en
iu

m
 

co
pe

rn
ici

um
 

ni
ho

ni
um

 
fle

ro
vi

um
 

m
os

co
vi

um
 

liv
er

m
or

iu
m

 
te

nn
es

sin
e 

og
an

es
so

n 
(2

23
) 

(2
26

) 
(2

62
) 

(2
67

) 
(2

68
) 

(2
71

) 
(2

72
) 

(2
77

) 
(2

76
) 

(2
81

) 
(2

80
) 

(2
85

) 
(2

84
) 

(2
89

) 
(2

88
) 

(2
93

) 
(2
94
)

(2
94

)

57
 

58
 

59
 

60
 

61
 

62
 

63
 

64
 

65
 

66
 

67
 

68
 

69
 

70
La

 
Ce

 
Pr

 
N

d 
Pm

 
Sm

 
Eu

 
G

d 
Tb

 
D

y 
H

o 
Er

 
Tm

 
Y

b
la

nt
ha

nu
m

 
ce

riu
m

 
pr

as
eo

dy
m

ium
 

ne
od

ym
iu

m
 

pr
om

et
hi

um
 

sa
m

ar
iu

m
 

eu
ro

pi
um

 
ga

do
lin

iu
m

 
te

rb
iu

m
 

dy
sp

ro
siu

m
 

ho
lm

iu
m

 
er

bi
um

 
th

ul
iu

m
 

yt
te

rb
iu

m
13

8.
9 

14
0.

1 
14

0.
9 

14
4.

2 
(14

5)
 

15
0.

4 
15

2.
0 

15
7.

3 
15

8.
9 

16
2.

5 
16

4.
9 

16
7.

3 
16

8.
9 

17
3.

0

89
 

90
 

91
 

92
 

93
 

94
 

95
 

96
 

97
 

98
 

99
 

10
0 

10
1 

10
2

A
c 

Th
 

Pa
 

U
 

N
p 

Pu
 

A
m

 
Cm

 
Bk

 
Cf

 
Es

 
Fm

 
M

d 
N

o
ac

tin
iu

m
 

th
or

iu
m

 
pr

ot
ac

tin
iu

m
 

ur
an

iu
m

 
ne

pt
un

iu
m

 
pl

ut
on

iu
m

 
am

er
ici

um
 

cu
riu

m
 

be
rk

el
iu

m
 

ca
lif

or
ni

um
 

ei
ns

te
in

iu
m

 
fe

rm
iu

m
 

m
en

de
le

vi
um

 
no

be
liu

m
(2

27
) 

23
2.

0 
23

1.0
 

23
8.

0 
(2

37
) 

(2
44

) 
(2

43
) 

(2
47

) 
(2

47
) 

(2
51

) 
(2

52
) 

(2
57

) 
(2

58
) 

(2
59

)

11 
12

 
13

 
14

 
15

 
16

 
17

 
18

N
a 

M
g 

A
l 

Si
 

P 
S 

Cl
 

A
r

so
di

um
 

m
ag

ne
siu

m
 

al
um

in
um

 
sil

ico
n 

ph
os

ph
or

us
 

su
lfu

r 
ch

lo
rin

e 
ar

go
n

22
.9

9 
24

.3
1 

 
 

 
 

 
 

 
 

 
 

26
.9

8 
28

.0
9 

30
.9

7 
32

.0
7 

35
.4

5 
39

.9
5

3 
4

 
 

 
 

 
 

 
 

 
 

5 
6 

7 
8 

9 
10

Li
 

Be
 

B 
C 

N
 

O
 

F 
N

e
lit

hi
um

 
be

ry
lli

um
 

bo
ro

n 
ca

rb
on

 
ni

tro
ge

n 
ox

yg
en

 
flu

or
in

e 
ne

on
6.

94
1 

9.
01

2 
10

.8
1 

12
.0

1 
14

.0
1 

16
.0

0 
19

.0
0 

20
.18

 
2 H
e

he
liu

m
4.

00
3

 
1

 
H

hy
dr

og
en

1.0
08

Pe
rio

di
c 

Ta
bl

e 
of

 t
he

 E
le

m
en

ts

so
lid

liq
ui

d 

KE
Y

el
em

en
t s

ta
te

 a
t r

oo
m

 te
m

pe
ra

tu
re

ga
s

un
kn

ow
n 

2A

1A

3B
 

4B
 

5B
 

6B
 

7B
 

8B
 

8B
 

8B
 

1B
 

2B

3A
 

4A
 

5A
 

6A
 

7A
 

8A




