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CLASSROOM (KINESTHETIC) ACTIVITY 
 

Significant figures clusters 
 
Catherine Zavacki and 
Anjana Iyer 
Hillsborough High School 
Hillsborough, New Jersey 
 
One challenge as an educator 
is to not wear yourself out with 
mounds of paperwork while at the same time evaluating 
the understanding of all your students. One way we have 
found to formatively assess our students without 
creating extra paperwork is through a kinesthetic 
activity. This allows time for the students to interact with 
each other, to ask questions and gain understanding, and 
at the same time you, the teacher, can visually evaluate 
students’ understanding based on their movements. The 
following activity is used for students to demonstrate 
understanding of significant figures. 
 
Prior to this lesson the students have had instruction on 
determining how many significant figures a number 
contains. To begin the activity have all the students 
stand up around the room. Either using a projector or 
large notecards display a number (example, 4125). The 
students would then move around and join together in 
groups of four to signify there are four significant figures 
in the number. Change the number (example, 1.0057) 
and the students would regroup with five people 
standing together to signify there are five significant 
figures. When the students are grouped together you 
can enhance this activity by adding a class cohesion 
component with some “get-to-know-you” questions, 
such as their favorite food, favorite animal, favorite song 
or favorite subject. After giving them a moment to 
answer, you can move on to the next number. To end the 
activity, the last number you can display should have one 
significant figure so they all separate and then can go 
back to their seats. This activity can be accomplished in 
about 5 to 10 minutes depending on your class cohesion 
questions. 
 
We learned that there is value in some students not 
being part of a grouping, keeping in mind not to give 
negative attention to students who are “ungrouped”. 
Students are reminded that this grouping exercise is 
about the “number”, not the person. As soon as you see 
students are in clusters, you can confirm the answer and 
move on to the next number. As students complete the 
activity, teachers can jot down quick notes using their 
student rosters to flag students who are struggling to 
get the answer correct. Using quick check marks on your 
roster, you can gather information to be translated into 
the gradebook.    

STUDENT PUZZLE 
 

Elemental compounds 
puzzle 
 
Avi Orstein 
Classical Magnet School 
Hartford, Connecticut 
 
Each of these elements appears in at least one of the 
listed chemicals. However, if you are careful, it is possible 
to select the correct choices so that each element is 
matched with a compound and each chemical is used 
only once. 
 
 1) calcium ____ A) amino acid 

 2) carbon ____ B) auric chloride 

 3) chlorine ____ C) baking soda 

 4) copper ____ D) brass 

 5) fluorine ____ E) bronze 

 6) gold ____ F) CFCs 

 7) hydrogen ____ G) DDT 

 8) iodine ____ H) fool’s gold 

 9) iron ____ I) glass 

10) lead ____ J) graphite 

11) magnesium ____ K) hemoglobin 

12) mercury ____ L) Indian head penny 

13) nitrogen ____ M) iodized salt 

14) oxygen ____ N) milk of magnesia 

15) potassium ____ O) octane 

16) silicon ____ P) ozone 

17) sodium ____ Q) periodic acid 

18) sulfur ____ R) quicksilver 

19) tin ____ S) solder 

20) tungsten ____ T) Tums 

21) zinc ____  U) wolfram    ■ 
 
 Enter your students’ correct solutions 
into a draw on or before May 1, 2019. 
The prize is Glow-Bright Concentrate to 
be awarded to the student and teacher. 
The prize is donated by Educational 
Innovations. For more information about 
this prize go to www.teachersource.com. Please have 
your students print their names clearly and send your 
students’ solutions to: Chem 13 News, Elemental 
compounds puzzle, Department of Chemistry, University 
of Waterloo, Waterloo, Ontario, N2L 3G1, Canada; or email 
kjackson@uwaterloo.ca.       
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2019 INTERNATIONAL YEAR OF PERIODIC TABLE   
 

The discovery of the elements: The miners   
 
Jim Marshall, Professor Emeritus 
University of North Texas, Denton, Texas 

 
Modern science depends upon both theory (basic 
science) and technology (practical applications). 
Likewise, progress during the Middle Ages depended 
upon both theory and technology — as the alchemists 
were plodding along with their secret recipes and cryptic 
writings, the practical miners were advancing their 
techniques for extracting the metals from the ores for 
spears, plowshares and ornaments. 
 
A marvelous volume was produced by Georgius Agricola 
(1494-1555) toward the end of this period. This work, 
entitled De Re Metallica (“About Metal”) described the 
complete production of metals from ores, including 
prospecting, mining, smelting 
and assaying. This 650-page 
book includes spectacular 
woodcuts which meticulously 
describe the methods of the 
time. Originally written in 
Latin, De Re Metallica was 
translated into English by 
Herbert Hoover (who before 
his Presidency had earlier 
been a mining engineer) and 
his wife Lou Henry Hoover. 
Different methodologies were 
used for different metals and 
different ores. Mercury, for example, was produced by 

merely heating the ores. Indeed, cinnabar and other 
mercury ores commonly show a metallic “sweat” in 
nature. Other metals, such as lead, required a more 
elaborate scheme of roasting litharge and other lead 
ores. Copper was the main structural metal to be smelted; it 
comprised the tools used by the ancient Egyptian pyramid 
builders. Mixed with tin, copper would form a fine alloy used 
in statues. Iron, the most difficult of the ancient metals to 
smelt, required special reducing conditions and a hotter 
temperature, and the use of iron lagged behind that of 
copper. 
 
The mines of these times were dark and spooky places. 
Illumination was provided by flame and was meager. 
Every corner of the mine was shadowy and hid 
mischievous gnomes and goblins who caused havoc with 
the mining and smelting processes. In church the miners 
and their families would pray for safety and protection 
from these evil spirits. 
 
The ancient miners had good cause to be confused, 
because nickel and cobalt ores that appeared like 
common copper ores did indeed give them cause to 
think that gnomes were busy in their mischievous ways. 
A notable example of how these gnomes would “play 
tricks” on the miners were their ability to cause “copper 
ores” to sometimes not behave properly in the smelting 
process. What the miners did not know was that 

Georgius Agricola 
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