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GRADE 4 - CONTENT STANDARD #5 
FORMAL ASSESSMENT B 

Permission Granted 

 
LIGHTNING STRIKES AGAIN 

 
Assumed Background: 
This task assumes that children have had experience in solving complex problems that are posed 
in the context of a map.  In particular, they should have used rulers to measure distances on a 
map and dealt with converting from map distances to real distances.  The task also assumes some 
familiarity with the use of a compass to find all points that are a particular distance from a given 
point. 
 
Presenting the Task: 
Each child should have access to drawing tools (pencils, a compass, a ruler).  Before passing out 
the student activity materials, the teacher should conduct a short discussion of lightning, focusing 
especially on the fact that often you see the flash of lightning before you hear the thunder clap.  
(Children will probably relate their own experiences of seeing a flash before hearing the rumble.)  
He or she should explain that the two occur simultaneously, but sound travels more slowly than 
light.  Hence, the thunder is heard after the lightning is seen.  In fact, the farther away one is 
from the flash, the greater the gap between seeing and hearing.  The teacher should describe one 
way to estimate the distance between someone and a lightning flash: Count the number of 
seconds between the flash and the thunderclap.  That number, divided by five, is approximately 
the number of miles between the person and the lightning. 
 
The teacher also can discuss safety-related issues as appropriate. 
 
Student Assessment Activity: 
The teacher should pass out the student sheets and read the introduction as the class follows 
along.  Discuss questions 1 and 2 as a group to be sure that the students understand the general 
concepts involved.  The students should select tools (ruler, compass, calculator) that are 
appropriate to the task as they need them. 
 
Variants and Extensions: Changing the numbers and placement of the dots for A, B, C, D, and 
the lightning, and consequently altering the difficulty of the task, create immediate variants.  For 
example, the 12 seconds can be changed to 15, which would eliminate the need for fractional 
numbers of miles.  Or the differences in distances could be made more obvious (although one 
would then be assessing less sophisticated measuring skills). 
 
Standard English units of measure were used here, but metric units could just as well have been 
used.  Metric units would make some of the calculations more straightforward. 
 
Note:  When materials are duplicated, the scale may be affected.  Check to insure that the 
distance from point E to point B on the map is 2 inches.  The same map can be used without the 
lightning in questions 5 - 8. 
 
[Source:  Measuring Up Prototypes for Mathematics Assessment, Mathematical Sciences Education Board National Research] 
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 One way to estimate the distance from you to where lightning strikes is to 
count the number of seconds until you hear the thunder, and then divide by 
five.  The number you get is the approximate distance in miles. 
 
 People are standing at the four points A, B, C and D.  They saw lightning 
strike at point E.  Because sound travels more slowly than light, they did not 
hear the thunder right away. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
1. Who heard the thunder first?     Why? 
 
 
 
2. Who heard it last?     Why? 

 
[Source:  Measuring Up Prototypes for Mathematics Assessment, Mathematical Sciences-Educational Board National Research 
Council] 
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3. One of the people heard it after 12 seconds.  Who was it?    

Explain your answer. 
 
 
 
4. After how many seconds did the person at B hear the thunder?    

Show how you know. 
 
 
 
5. Now suppose lightning strikes again at a different place.  The person at A 

and the person at C both hear the thunder after the same amount of time.  
Show on the map below where the lightning might have struck. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
6. In question 5, are there other places where the lightning could have  

struck?     If so, show as many of those places as you can. 

 
[Source:  Measuring Up Prototypes for Mathematics Assessment, Mathematical Sciences-Educational Board National Research 
Council] 
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7. Lightning struck again!  The person at point A heard the thunder 5 

seconds after she saw the lightning.  Show as many points as you can 
where the lightning could have struck. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
8. The person at point C heard the thunder from that same lightning bolt 15 

seconds after the lightning struck.  Show where the lightning could have 
struck. 

 
[Source:  Measuring Up Prototypes for Mathematics Assessment, Mathematical Sciences-Educational Board National Research 
Council] 
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Protorubric 
 

Characteristics of the high response: 

     The high-level response 
shows that the student is 
making a fluent translation 
between the map and reality, 
thus demonstrating 
proportional reasoning.  All 
the questions are answered 
satisfactorily.  (Note that 
there may be some 
justification for saying that 
the person at D would hear 
the sound after 12 seconds if 
one uses a speed of sound 
different from the one 
implied by the rule of thumb.  
(See point 2 under 

Task design considerations, above.)  If an adequate justification is provided, 
another answer to question 3 could be acceptable here. 
 
     At the highest level, the perpendicular bisector of segment AC is 
described as the possible location for the lightning strike in question 6, 
although use of the geometric term is not necessary.  A circle of radius 1” is 
drawn around point A for question 7.  For question 8, the intersection points 
of two circles are identified as the possible spots for the last lightning bolt. 
 
     At a somewhat lower level, more than one possible location, but not all of 
them, are drawn for these questions. 
 
     Drawing tools (ruler, compass, etc.) are chosen and used appropriately. 

 
[Source:  Measuring Up Prototypes for Mathematics Assessment, Mathematical Sciences-Educational Board National Research 
Council] 
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Characterisitics of medium response: 
     The response demonstrates that 
the map and its scale are generally 
well understood.  The principal 
difference between the high and 
medium response is that the latter 
does not consider many possible 
locations for the lightning strikes.  
One point equidistant from A and 
C is found for question 5, but the 
answer to question 6 is “no.” 
 
 
 
Characteristics of the low response: 
 
     The low response is 
characterized by thinking that is 
limited to one point or one 
distance at a time.  Thus, while 
question 1 through 4 may be 
answered satisfactorily (although 
with limited justifications), no 
points that are equidistant from A 
and C are found. 

 

 
[Source:  Measuring Up Prototypes for Mathematics Assessment, Mathematical Sciences-Educational Board National Research 
Council] 
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