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4.1	  Case	  study	  1	  (CS1	  Turkey)	  
Concept	  focus	   Introduction	  to	  the	  concept	  of	  speed	  
Activities	  implemented	   Activity	  A	  
Inquiry	  skills	   Planning	  investigations	  

Working	  collaboratively	  
Scientific	  reasoning	  and	  literacy	   Scientific	  reasoning	  (collection	  of	  data,	  identification	  of	  

variables)	  
Assessment	  methods	   Classroom	  dialogue	  

Teacher	  observation	  
Worksheets	  

Student	  group	   Grade:	  7th	  grade	  (lower	  second	  level)	  
Age:	  14-‐15	  years	  
Group	  composition:	  mixed	  ability	  and	  gender;	  24	  students	  
Prior	  experience	  with	  inquiry:	  Some	  prior	  experience	  (collecting	  
data,	  teamwork	  and	  conducting	  an	  experiment)	  

In	   this	   case	   study,	   one	   activity	   from	   the	   Speed	   SAILS	   unit	  was	   implemented	  with	   a	   class	   at	   lower	  
second	   level.	   Skills	   chosen	   for	  assessment	  were	  planning	   investigations,	   including	   carrying	  out	   the	  
experiment,	   and	   working	   collaboratively,	   in	   particular	   teamwork.	   Scientific	   reasoning	   capabilities	  
were	   also	   assessed,	   looking	   at	   ability	   to	   identifying	   variables	   and	   to	   collect	   scientific	   data.	   The	  
teacher	  assessed	  these	  skills	  during	  the	  lesson,	  when	  student	  groups	  were	  working	  on	  their	  inquiry	  
process.	  

(i)	  How	  was	  the	  learning	  sequence	  adapted?	  
The	  Speed	   SAILS	   inquiry	   and	   assessment	   unit	  was	   implemented	  during	   a	   single	   45-‐minute	   lesson.	  
Activity	  A	  was	  investigated	  and	  the	  learning	  sequence	  followed	  the	  steps	  described	  in	  the	  unit	  with	  
no	   modifications.	   This	   unit	   was	   implemented	   with	   group	   working	   (6	   groups,	   4	   students	   in	   each	  
group,	   Figure	   1).	   The	   students	   have	   some	   experiences	   with	   inquiry,	   but	   always	   using	   structured	  
inquiry	   activities	   like	   laboratory	   experiments.	   Therefore	   planning	   investigations	   was	   an	   unusual	  
situation	  for	  them.	  	  
	  
At	   the	  beginning	  of	   the	   lesson,	   teacher	  gave	  out	   the	  students’	  worksheet	   (Figure	  2)	  and	  explained	  
what	  was	   required	  during	   the	  activity.	   First	  of	  all,	   students	   read	   the	  worksheet	  and	  afterwards	  all	  
groups	  planned	  own	  investigation	  and	  conducted	  experiments.	  The	  Speed	  unit	  was	  constructed	  with	  
two	  main	   tasks.	   The	   first	   task	  was	   to	  plan	  an	  experiment	   to	  measure	  how	   far	   the	   students	  would	  
walk	   in	  5	   seconds.	  The	  second	   task	  asked	  students	   to	  plan	  an	  experiment	   to	  measure	  how	   long	   it	  
would	   take	   to	   walk	   5	  metres.	   The	   teacher	   implemented	   the	   activities	   in	   that	   order,	   because	   she	  
considered	  the	  first	  stage	  to	  be	  very	  important	  for	  understanding	  speed.	  When	  the	  students	  finished	  
the	  first	  task,	  teacher	  then	  said	  that	  students	  could	  conduct	  second	  task.	  At	  the	  end	  of	  the	  activity,	  
groups	   presented	   their	   results	   and	   processes.	   Then	   a	   whole	   group	   discussion	  was	  made	   because	  
teacher	  wanted	  to	  provide	  clarification	  for	  all	  of	  students.	  
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Figure	  1:	  Students	  carrying	  out	  the	  activities	  of	  unit	  Speed	  

	  
Figure	  2:	  Student	  worksheet	  for	  CS1	  

(ii)	  Which	  skills	  were	  to	  be	  assessed?	  	  
This	   activity	   addresses	   planning	   investigations	   (including	   carrying	   out	   the	   experiment),	   working	  
collaboratively	   (teamwork)	   and	   scientific	   reasoning	   (identifying	   variables;	   collecting	   data	   and	  
interpretation)	  inquiry	  skills.	  The	  teacher	  assessed	  these	  skills	  when	  student	  groups	  were	  working	  on	  
their	  inquiry	  process.	  
	  
The	  teacher	  tried	  to	  go	  round	  to	  the	  groups	  and	  check	  on	  their	  plans	  as	  they	  were	  doing	  the	  inquiry.	  
She	   listened	   to	   group	   discussions	   and	   gave	   some	   prompts	   and	   feedback	   related	   to	   planning	  
investigations.	  Figure	  3	  shows	  how	  the	  teacher	  assessed	  choosing	  appropriate	  equipment	  to	  conduct	  
their	  plan.	  Students’	  plans	  also	  showed	  their	  skills	  in	  identification	  of	  variables.	  So	  while	  teacher	  was	  
listening	  and	  observing	   students’	   studies,	   she	  had	  a	   chance	   to	  assess	  how	   they	   chose	  appropriate	  
variables.	  Students	  modified	  their	  plans	  and	  changed	  variables	  with	  what	  they	  want	  to	  do.	  For	  this	  
reason,	   teacher	   continued	   observe	   their	   research	   process	   and	   took	   some	   notes	   about	   which	  
variables	  were	  used.	  	  
	  

SPEED%UNIT% % % % % Name%of%the%group:______________________%
%

To# find# answer# below#question# how#do# you# design# a# research?# Please# read# all# stage# and#
work#with#your#peers.##
#
Research% Question% 1:% How$ far$ you$ can$ walk$ in$ 5$ seconds$ and$ how$ do$ you$
measure$it?$%

Planning%of%investigation:$You$have$to$explain$your$investigation$plan$that$
what$do$you$wants.$You$can$show$your$plan$with$writing$or$drawing.$Your$
plan$ought$to$be$feasible.$$

$

$

$

$

$

$

Equipment:%

$

Implementation/Experimental%Process:$Conduct$your$plan$and$write$your$
results.$$

$

$

$

$

$

$

Can#your#data#address#the#research#question?#How#can#you#summarize/organize#
your#data#for#presenting#to#your#peers?##

% %

SPEED%UNIT% % % % % Name%of%the%group:______________________%
%

To# find# answer# below#question# how#do# you# design# a# research?# Please# read# all# stage# and#
work#with#your#peers.##
#
Research% Question% 2:%How$do$ you$measure$ the$ time$ it$would$ take$ to$walk$ 5$
metres?$%

Planning%of%Investigation:$You$have$to$explain$your$investigation$plan$that$
what$do$you$wants.$You$can$show$your$plan$with$writing$or$drawing.$Your$
plan$ought$to$be$feasible.$$

$

$

$

$

$

$

Equipment:%

$

Implementation/Experimental%Process:$Conduct$your$plan$and$write$your$
results.$$

$

$

$

$

$

$

Can#your#data#answer#research#question?#How#do#you#summarize#your#data#or#
organize#to#present#your#peers?##

$

$
$
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Figure	  3:	  Examples	  of	  responses	  to	  teacher	  questions	  for	  planning	  investigations	  

	  
For	  collecting	  and	  interpreting	  data,	  teacher	  looked	  into	  group’s	  worksheet	  during	  and	  at	  the	  end	  of	  
the	  activity.	  Teacher	  used	  students’	  worksheet	  as	  an	  instrument	  for	  assessment	  of	  inquiry	  skills.	  Also	  
she	  used	  rubrics	  to	  assess	  whether	  or	  not	  students	  recorded	  data.	  Working	  collaboratively	  was	  very	  
difficult	   to	   assess,	   because	   generally	   the	   students	   look	   as	   if	   they	   are	   studying	   together.	   However	  
some	   students	  were	  more	  active	   than	   their	   teammates.	  Moreover	   the	   teacher	  did	  not	  distinguish	  
which	  stages	  should	  be	  done	  together	  and	  which	  stage	  done	  individually.	  
	  
Table	  1:	  Teacher	  rubric	  for	  assessment	  of	  inquiry	  skills	  

Inquiry	  skill	  	   Emerging	   Developing	   Consolidating	   Extending	  

Planning	  
investigations	  

Research	  plan	  to	  
be	  feasible.	  

(Are	  their	  plans	  
investigable?)	  

Choose	  materials	  
according	  to	  plan.	  

(Students	  group	  
choose	  accurate	  
materials	  to	  
conduct	  their	  
plan)	  

Relationship	  
between	  plan	  and	  
variables	  

(Plans	  whether	  have	  
some	  variables	  or	  
not)	  

Alternative	  plan	  for	  
possible	  problem	  
when	  it	  may	  arise	  
research	  process.	  

(We	  can	  change	  other	  
variables	  if	  our	  plan	  
doesn’t	  work)	  

Identifying	  
variables	  

Variables	  
mentioned	  

Relevant	  variables	  
mentioned	  
(speed,	  time,	  
distance	  etc.)	  

Relationship	  
between	  variables	  
and	  measurements	  

Relates	  to	  control	  of	  
variables	  

(They	  should	  consider	  
some	  variables	  that	  
are	  controls)	  

Collecting	  and	  
interpreting	  data	  

Collect	  some	  
findings	  at	  the	  end	  
of	  the	  
implementation	  
process	  (they	  don’t	  
collect	  data).	  

(e.g.,	  “We	  find	  
something	  about	  
our	  research”)	  

Collect	  data	  

(Data	  must	  relate	  
to	  research	  
question	  or	  
variables)	  

Relationship	  
between	  data	  and	  
research	  question	  

(Students	  should	  
explain	  that	  relation	  
between	  data	  and	  
research	  question)	  

Use	  data	  and	  interpret	  
to	  answer	  research	  
question.	  

(Their	  interpretations	  
must	  base	  on	  
evidence/data)	  	  

Working	  
collaboratively	  
(teamwork)	  

Work	  individually	  
in	  groups	  

Work	  together	  in	  
planning	  an	  
investigation	  

Work	  together	  in	  
both	  planning	  and	  
conducting	  an	  
investigation	  

Work	  together	  in	  
planning,	  conducting,	  
and	  evaluating	  an	  
investigation	  

(iii)	  Criteria	  for	  judging	  assessment	  data	  	  
To	  assess	   inquiry	  skills	  developed	  in	  the	  Speed	  SAILS	  unit,	  teacher	  used	  the	  rubric	   in	  Table	  1	  when	  
she	   assessed	   students’	   working	   and	   she	   decided	   group	   levels/stages.	   Then	   she	   gave	   appropriate	  
feedback	  according	  to	   the	  group’s	  performance	   levels.	  The	  teacher	  evaluated	   inquiry	  skills	   step	  by	  
step.	  	  

Student:	  Teacher,	  we	  will	  measure	  distance	  via	  meter.	  Because	  5	   seconds	   is	   very	  short	   time	  period	   to	  
measure.	  Do	  we	  use	  meter?	  
Teacher:	  All	  right.	  How	  do	  we	  determine	  how	  much	  time	  passes?	  	  
Student:	  Via	  meter.	  	  
Teacher:	  You	  measure	  distance	  via	  meter.	  Ok,	  do	  you	  measure	  time	  when	  you	  use	  meter?	  I	  am	  walking	  
now	  and	  how	  do	  I	  know	  what	  time	  is	  passing?	  
Student:	  Ok.	  I	  use	  stopwatch	  to	  measure	  time.	  	  
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(iv)	  Evidence	  collected	  
Teacher	  opinion	  

This	   research	   process	   related	   to	   not	   only	  measuring	   distance	   and	   time	   but	   also	   how	   to	   “plan”	   to	  
measure	   distance	   and	   time.	   I	   think	   this	   is	   important	   point	   for	   inquiry-‐based	   learning,	   because	  we	  
generally	   give	   the	   research	  process	   and	  ask	   for	   some	   findings	   from	   students.	   So	  my	   students	  had	  
difficulties	  during	   the	   planning	   investigations	   stage.	   I	   gave	   some	  prompts	  and	   feedback	   related	   to	  
planning	  of	  investigations.	  Then	  my	  students	  planned	  their	  investigation.	  	  
	  
I	  was	   unaccustomed	   to	   using	   rubrics	   during	  my	   lesson	   so	   I	   had	   difficulty.	   Thus,	   I	   preferred	   group	  
assessment	   than	   individual	   assessment.	   You	   can	   organize	   to	   use	   two	   assessment	   tools	   –	   one	   for	  
group	  assessment	  and	  another	  for	  individual	  assessment.	  Thus	  teacher	  can	  choose	  one	  of	  them.	  
	  
During	  the	  activity,	  I	  think	  my	  students	  showed	  success	  about	  inquiry	  skills	  developed	  in	  the	  Speed	  
unit.	  For	  example,	  I	  asked	  a	  question	  about	  margin	  of	  error	  and	  appropriate	  measurement	  “Are	  your	  
results	   accurate?”	   and	   “How	  can	  we	  get	  hypercorrect	   answers?”	   Students	   said	   that	   “We	  measure	  
several	  times	  and	  we	  take	  the	  mean	  of	  these	  measurements.”	  I	  was	  very	  surprised	  when	  I	  heard	  the	  
answer,	   because	   we	   haven’t	   talked	   about	   margin	   of	   experimental	   error.	   This	   student	   answer	  
provides	  very	  good	  evidence	  for	  his/her	  inquiry	  skills.	  
	  
Observer	  notes	  

We	   recorded	   the	   activity	   lesson	   via	   one	   camera	   and	   one	   voice	   recorder	   that	   was	   on	   teacher’s	  
clothes.	   In	   this	   case	   there	   was	   evidence	   of	   inquiry	   skills	   (planning	   investigations,	   working	  
collaboratively)	  and	  scientific	  reasoning	  (identification	  of	  variables,	  collecting	  and	  interpreting	  data),	  
because	   this	   activity	  both	   targets	   few	   skills	   and	   these	   skills	  were	   integrated	  within	   it.	   The	   teacher	  
preferred	   group	   assessment	   more	   than	   individual	   assessment	   (teacher	   said	   that	   she	   used	   group	  
assessment	  because	  it	  is	  easier).	  The	  teacher	  used	  rubrics	  to	  assess	  group’s	  study	  for	  each	  skill.	  Also	  
she	   assessed	   inquiry	   skills	   when	   students	   complete	   some	   task	   as	   an	   inquiry	   stage.	   For	   example,	  
teacher	   evaluated	   students’	   plan	   when	   groups	   finished	   their	   investigation	   plan.	   If	   whole	   group’s	  
discussion	   related	   to	   planning	   was	   finished,	   groups	   could	   start	   their	   experimental	   process.	   Thus	  
assessment	  processes	  related	  to	  each	  inquiry	  skills	  both	  were	  easier	  and	  timely.	  	  
	  
Sample	  student	  artefacts	  

Student	  groups	  generally	  used	  two	  different	  methods	  for	  their	   investigation	  plan.	  The	  first	  method	  
related	  to	  measuring	  step	  size	  and	  finding	  the	  distance	  travelled.	  The	  second	  method	  was	  interested	  
in	  measuring	   time	  and	   finding	   the	  distance	   travelled.	   In	  example	  1	   (Figure	  4),	   students	   state,	   “We	  
will	  use	  meter	  to	  find	  out	  how	  far	  a	  man	  can	  walk	  in	  5	  seconds.	  If	  our	  length	  of	  step	  size	  is	  large	  or	  
our	  speed	  is	  high,	  we	  will	  walk	  further	  than	  the	  others.”	  When	  we	  evaluate	  this	  plan,	  we	  say	  that	  the	  
correct	   equipment	  was	   chosen	   and	   the	   group	   has	   identified	   variables.	   These	   criteria	   have	   shown	  
that	  this	  student	  group	  is	  in	  the	  consolidating	  category	  for	  the	  inquiry	  skill	  planning	  investigations.	  
	  
Also	   in	   this	  example,	   for	  collection	  and	   interpretation	  of	  data,	  students	  wrote,	  “3.80-‐4.25	  meter	   is	  
our	  results.	  Our	  results	  answered	  the	  research	  question.	  Results	  are	  different	  because	  the	  first	  group	  
[they	  formed	  two	  sub-‐groups	  in	  their	  team]	  walked	  slowly	  and	  we	  found	  3.80	  m,	  the	  second	  group	  
walked	   fast	   and	   we	   found	   4.35	   m.”	   When	   we	   look	   this	   explanation,	   we	   can	   see	   data	   and	   some	  
variables	   that	  have	  affected	   their	   results.	  Also	   this	   explanation	  has	   at	   the	  end	  a	  decision	  whether	  
groups	   found	   an	   answer	   or	   not	   related	   to	   research	   question.	   There	   is	   evidence	   of	   targeted	   skills	  
when	  evaluated	  from	  this	  perspective.	  	  
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Figure	  4:	  Example	  1,	  student	  artefact	  for	  research	  question	  1	  

	  
The	  students’	  worksheets	  were	  two-‐sided.	  The	  second	  side	  had	  the	  other	  research	  question	  (how	  do	  
you	  measure	  the	  time	  it	  would	  take	  to	  walk	  5	  metres?)	  Some	  of	  the	  groups	  compared	  new	  data	  and	  
previous	  research	  data	  or	  they	  improved	  their	  first	  investigation	  plan	  and	  they	  used	  the	  new	  data.	  In	  
example	  2	   (Figure	  5)	   for	  planning	   investigations,	   students	  wrote:	   “First	  we	  will	  determine	  5	  meter	  
length.	   Then	   we	   will	   use	   stopwatch	   to	   measure	   time.	   We	   will	   conduct	   experimental	   and	  
mathematical	  process	  as	  we	  done	  previously.	  We	  will	  use	  ratio	  and	  proportion	  to	  calculate	  time	  and	  
distance.	   For	   example:	   If	   we	   walk	   1	   meter	   in	   2	   seconds,	   we	   may	   walk	   5	   meter	   in	   10	   seconds.”	  
Students’	  explanation	  is	  quite	  clear	  and	  they	  say	  that	  which	  equipment	  they	  will	  use,	  but	  they	  didn’t	  
mention	   variables	   that	   affect	   their	   results.	   They	   did	   not	   exclude	   variables,	   but	   they	   realised	   this	  
when	  they	  wanted	  to	  apply	  their	  plan.	  Students	  wrote	  something	  about	  this	  situation:	  “Our	  speed	  
and	  number	  of	  step	  changed	  when	  we	  applied	  the	  plan.	  First	  measurement	  showed	  7	  seconds	  and	  
second	  measurement	  showed	  5	  second.”	  
	  

Research	  Question	  1:	  How	  far	  you	  can	  walk	  in	  5	  
seconds	  and	  how	  do	  you	  measure	  it?	  	  
Planning	  of	  investigation:	  We	  will	  use	  meter	  to	  find	  
out	  how	  far	  a	  man	  can	  walk	  in	  5	  seconds.	  If	  our	  
length	  of	  step	  size	  is	  large	  or	  our	  speed	  is	  high,	  we	  
will	  walk	  further	  than	  the	  others.	   	   	  

[sketch	  of	  experiment]	  
Equipment:	  Stopwatch	  and	  metre	  
Experimental	  Process:	  Conduct	  your	  plan	  and	  write	  
your	  results.	  	  
3.80-‐4.25	  meter	  is	  our	  results.	  Our	  results	  answered	  
the	  research	  question.	  Results	  are	  different	  because	  
the	  first	  group	  walked	  slowly	  and	  we	  found	  3.80	  m,	  
the	  second	  group	  walked	  fast	  and	  we	  found	  4.35	  m.	  
Can	  your	  data	  address	  the	  research	  question?	  How	  
can	  you	  organise	  your	  data	  for	  presenting?	  	  
To	  explain	  our	  process	  we	  would	  use	  a	  person.	  The	  
person	  would	  act	  this	  process	  within	  two	  different	  
variables	  (fast	  walking	  and	  big	  steps)	  to	  measure	  
distance	  for	  5	  seconds.	  Thus	  I	  can	  abstract	  this	  
process	  with	  this	  demonstration.	  
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Figure	  5:	  Example	  2,	  student	  artefact	  for	  research	  question	  2	  

(v)	  Advice	  for	  teachers	  implementing	  the	  unit	  
We	  applied	  the	  activity	   in	  our	  classroom.	   I	  wished	   I	  could	  do	   inquiry	  activity	  out	  of	   the	  classroom,	  
because	  if	  we	  applied	  the	  activity	  out	  of	  the	  classroom	  it	  would	  have	  been	  easier.	  For	  this	  reason	  I	  
advise	  that	  teachers	  should	  do	  this	  activity	  out	  of	  the	  classroom.	  	  

Research	  Question	  2:	  How	  far	  you	  can	  walk	  in	  5	  
seconds	  and	  how	  do	  you	  measure	  it?	  	  
Planning	  of	  investigation:	  First	  we	  will	  determine	  5	  
meter	  length.	  Then	  we	  will	  use	  stopwatch	  to	  
measure	  time.	  We	  will	  conduct	  experimental	  and	  
mathematical	  process	  as	  we	  done	  previously.	  We	  
will	  use	  ratio	  and	  proportion	  to	  calculate	  time	  and	  
distance.	  For	  example:	  If	  we	  walk	  1	  meter	  in	  2	  
seconds,	  we	  may	  walk	  5	  meter	  in	  10	  seconds.	  
Equipment:	  Stopwatch,	  metre	  
Experimental	  Process:	  Conduct	  your	  plan	  and	  write	  
your	  results.	  	  
Our	  speed	  and	  number	  of	  step	  changed	  when	  we	  
applied	  the	  plan.	  First	  measurement	  showed	  7	  
seconds	  and	  second	  measurement	  showed	  5	  second.	  
Can	  your	  data	  address	  the	  research	  question?	  How	  
can	  you	  organise	  your	  data	  for	  presenting?	  	  
We	  used	  ratio	  and	  proportion	  to	  find	  a	  number	  that	  
was	  7.	  Then	  we	  did	  proportion	  that	  is	  how	  second	  
does	  it	  take	  for	  5	  meter	  if	  we	  get	  over	  1	  meter	  
within	  2	  second.	  After	  that,	  we	  conducted	  
experiments.	  First	  measurement	  showed	  7	  seconds,	  
second	  measurement	  showed	  5	  seconds.	  Thus	  we	  
decided	  to	  use	  median	  that	  was	  6.	  


