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The	  experiment:	  
Teacher:	  	  How	  many	  times	  do	  you	  think	  your	  pendulum	  will	  swing	  in	  10	  seconds?	  
Record	  predictions	  on	  the	  board.	  
Teacher:	  	  Let’s	  experiment	  
	  	  	  	  Swing	  your	  pendulum	  and	  count	  how	  many	  swings	  your	  pendulum	  makes	  (called	  a	  	  
	  	  	  	  period).	  
	  	  	  	  Ready	  set	  go	  –	  time	  10	  sec.	  STOP	  
	  
Report	  out	  how	  many	  swings.	  	  This	  will	  probably	  vary.	  	  	  
Ask	  the	  students	  to	  talk	  with	  their	  elbow-‐partner	  about	  why	  their	  answers	  are	  so	  different	  when	  
the	  pendulums	  were	  made	  exactly	  the	  same	  way.	  	  (possible	  ideas:	  counting	  ½	  swings,	  holding	  
string	  they	  could	  actually	  be	  swinging	  it	  more,	  starting	  the	  swing	  from	  different	  places,	  etc.).	  	  	  
	  
Conduct	  the	  experiment	  with	  controls:	  

• Tape	  a	  pencil	  to	  the	  desk	  (eraser	  out)	  with	  their	  remaining	  piece	  of	  masking	  tape,	  so	  they	  
don’t	  accidentally	  swing	  with	  their	  arms.	  

• Start	  the	  swing	  from	  the	  same	  place	  (exactly	  horizontal,	  or	  even,	  with	  their	  desks).	  
• Define	  a	  complete	  swing,	  or	  period.	  	  It	  is	  when	  the	  pendulum	  comes	  back	  to	  its	  beginning	  

point	  on	  the	  starting	  side	  (a	  period	  is	  a	  motion	  or	  activity	  that	  repeats	  itself).	  
	  
Try	  again.	  	  Practice	  a	  few	  times;	  learn	  to	  count	  silently.	  Everyone	  should	  have	  counted	  7	  periods.	  	  
	  
Everyone	  got	  the	  same	  result	  because	  our	  “equipment”	  and	  our	  experiments	  were	  the	  same.	  	  	  
	  
Put	  the	  pendulums	  and	  pencils	  in	  their	  envelopes	  (collect	  now,	  or	  during	  transition	  time).



 Page 4 of 12 MCC@WCCUSD  11/07/14 

 

Scientists	  are	  very	  careful	  to	  only	  change	  1	  variable	  at	  a	  time.	  	  For	  the	  next	  15	  seconds,	  explain	  
to	  your	  partner	  why	  you	  think	  they	  only	  change	  one	  thing?	  	  (if	  you	  change	  2	  at	  once,	  you	  don’t	  
know	  which	  one	  caused	  the	  change	  in	  the	  outcome).	  	  We	  will	  test	  some	  of	  your	  ideas	  tomorrow.	  
	  
Conclude	  today’s	  experiment	  by	  recording	  today’s	  work	  in	  their	  Science	  Journals.	  	  Have	  them	  
write	  the	  formal	  definitions	  for	  the	  vocabulary	  words	  and	  then	  write	  the	  summary	  in	  their	  own	  
words.	  	  	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  

Pendulums               date 

Vocabulary 

Pendulum:  a mass (bob) hanging from a fixed 
point, that is free to swing 

Period: something 
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Day	  3	  
12+),+2,3)$-.)%4,')52%),6$",+.%)),7,8%&+),)$-.,25,+.),52((28&/0,9)$*:%)*,2/,*);$%$+),&/6)!,-$%6*,
$/6,;:+,+.)9,8&+.,+.),9$+)%&$(*,<=>,<?>,@=>,@?>,A=>,A?>,B=>,?=>,C?>,<==>,<?=>,<C?>,@==,D2%,$/",
2+.)%,()/0+.*,"2:,8&*.,+2,+%",E,*.2%+)%,2/)*,$%),9:-.,)$*&)%,+2,6)$(,8&+.FG,
	  
Begin	  the	  activity:	  
Next	  variable:	  	  weight	  of	  the	  bob	  
Discuss	  the	  possibilities	  (it	  will	  go	  faster	  or	  slower),	  how	  do	  we	  measure	  speed?	  	  	  It’s	  the	  number	  
of	  periods	  in	  10	  seconds;	  the	  more	  periods,	  the	  faster	  it	  is	  going.	  	  Then	  write	  their	  hypothesis	  in	  
the	  journal	  and	  set	  up	  the	  new	  chart.	  
	  
In	  Journal,	  write	  the	  title	  and	  their	  hypothesis.	  
Make	  the	  chart	  in	  the	  journal,	  so	  that	  the	  number	  of	  periods	  can	  be	  recorded	  as	  they	  do	  the	  
experiment.	  
,
,
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  

1. Record	  periods	  with	  1	  penny	  (go	  back	  to	  releasing	  at	  table	  height	  –	  it	  didn’t	  seem	  to	  
make	  a	  difference,	  but	  we	  need	  to	  be	  very	  consistent	  and	  only	  have	  1	  variable	  change)	  

2. Record	  periods	  with	  2	  pennies	  
3. Record	  periods	  with	  3	  pennies	  

	  
Discuss	  the	  results.	  	  (It	  should	  still	  be	  7	  periods	  in	  10	  seconds.)	  
	  
Write	  their	  conclusion	  in	  their	  Journals.	  
	  
	  
	  

Variable we are changing: Weight of the Bob 
Hypothesis: 
  (Hypothesis might be that the heavier the bob, the faster it will go) 

# of 
Pennies 

# of 
Periods 

1  

2  

3  
Conclusion: 
(possible conclusion: My hypothesis was wrong, the weight does not matter.  I 
know this because the number of periods stayed the same) 
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Day	  4:	  	  Changing	  the	  Length	  of	  the	  Pendulum	  
3.&*,;$%+,-$/,'),*+$%+)6,2/,6$",A,$/6,5&/&*.)6,2/,6$",B,E,&+,&*,+&9),-2/*:9&/0,+2,9$H),/)8,
;)/6:(:9*G,
	  
What’s	  the	  last	  variable	  that	  we	  haven’t	  changed	  yet?	  	  Length	  
Now	  we	  will	  have	  to	  make	  new	  pendulums.	  	  Each	  group	  will	  make	  a	  different	  length	  and	  we	  will	  
compare	  the	  results.	  	  	  
	  
Get:	  

• string	  	  
• masking	  tape	  (about	  20	  cm)	  
• scissors	  
• meter	  stick	  or	  centimeter	  ruler	  for	  the	  short	  lengths	  
• index	  card	  with	  the	  length	  for	  their	  pendulum	  
• envelope	  with	  the	  50	  cm	  string,	  pencil,	  and	  penny	  

	  
In	  Journal	  write	  the	  title.	  	  Talk	  with	  their	  partner	  about	  how	  the	  length	  of	  the	  string	  might	  
change	  the	  speed	  of	  the	  pendulum.	  	  Share	  a	  few	  ideas,	  then	  they	  write	  their	  own	  hypothesis	  in	  
their	  journal.	  
	  
Write	  in	  the	  length	  of	  the	  string	  for	  the	  pendulum	  they	  are	  making.	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
Construct:	  
Make	  their	  new	  pendulums	  and	  find	  a	  place	  to	  swing	  them	  (many	  will	  be	  too	  long	  to	  swing	  from	  
their	  desks).	  
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Conduct	  the	  Experiment:	  
Time	  the	  number	  of	  cycles	  in	  10	  seconds	  several	  times	  (until	  they	  get	  the	  same	  result	  several	  
times).	  
	  
Write	  the	  numbers	  of	  periods	  (about	  2-‐16)	  across	  the	  top	  of	  the	  white	  board.	  	  Then	  take	  their	  
strings	  and	  tape	  them	  under	  the	  number	  on	  the	  white	  board.	  	  
	  
Draw	  a	  sketch	  of	  what	  is	  on	  the	  board,	  in	  their	  Science	  Journal.	  	  Draw	  this	  on	  the	  left	  page	  in	  
their	  Journal,	  so	  that	  the	  formal	  graph	  can	  be	  on	  the	  right	  page	  and	  they	  will	  be	  easy	  to	  
compare.	  
	  
What	  do	  you	  notice?	  	  Discuss	  	  (+.),*.2%+)%,*+%&/0*,9$6),92%),*8&/0*,&/,+.),<=,*)-2nds).	  

	  
Write	  a	  conclusion	  in	  their	  Science	  Journal,	  under	  the	  drawing	  of	  the	  hanging	  strings.	  	  Be	  sure	  to	  
use	  the	  word	  “because”	  in	  their	  conclusion.	  

	  
	  	  
	  
	  
	  
	  
	  

	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  

	  

Strings hanging on the board 

Conclusion: 

(Possible conclusion:  the shorter the string the faster it goes, 
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Day	  5:	  	  Draw	  a	  proper	  graph	  of	  the	  Data	  
	  
We	  have	  a	  lot	  of	  data	  and	  need	  to	  make	  a	  proper	  graph	  of	  our	  results.	  	  First,	  let’s	  collect	  the	  
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The	  graph	  looks	  different	  from	  the	  picture	  of	  the	  strings	  on	  the	  board	  because	  the	  new	  graph	  is	  
like	  turning	  the	  picture	  on	  its	  side.	  	  It	  is	  now	  in	  the	  form	  which	  scientists	  use,	  with	  the	  
manipulated	  variable	  (the	  one	  we	  changed)	  along	  the	  bottom	  (x-‐axis).	  	  
	  
	  
Assessment:	  
Use	  their	  journal	  entries	  as	  daily	  assessments.	  
	  
Final	  assessment:	  
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Day	  5	  Handout	  for	  students	  
Length	  of	  

String	  
in	  centimeters	  

!-‐value	  

#	  of	  
Periods	  
"-‐value	  
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Name	  _______________________	  


