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Preparing	  my	  unit	  

As	  a	  way	  of	  uncovering	  the	  cultural	  history	  of	  mathematics	  in	  Pohnpei	  and	  improving	  students	  
understanding	  of	  mathematical	  concepts,	  I	  decided	  to	  focus	  my	  7th	  grade	  mathematics	  
curriculum	  unit	  on	  the	  Nan	  Madol	  Ruins.	  	  

Nan	  Madol	  is	  a	  stone	  city	  on	  the	  island	  of	  Pohnpei	  which	  was	  built	  in	  the	  early	  part	  of	  the	  17th	  
century	  (Hadley,	  1987).	  The	  structure	  was	  constructed	  by	  ancient	  Pohnpeians	  using	  basalt	  
rocks	  whose	  origin	  remains	  a	  mystery.	  However,	  looking	  at	  the	  structure,	  it	  is	  clear	  that	  a	  lot	  of	  
mathematics	  and	  measurement	  was	  used	  in	  its	  construction.	  	  Hence,	  as	  a	  starting	  point	  for	  
developing	  my	  curriculum	  unit,	  I	  contacted	  a	  number	  of	  elders	  on	  the	  island	  to	  get	  insight	  
knowledge	  on	  how	  the	  structure	  was	  constructed	  and	  the	  types	  of	  indigenous	  mathematics,	  
speciHically	  measurements	  that	  might	  have	  been	  used	  in	  its	  construction.	  	  

Through	  my	  contacts	  with	  the	  elders,	  I	  found	  out	  that	  there	  are	  conHlicting	  stories	  about	  how	  
and	  why	  the	  place	  was	  built.	  	  However,	  one	  thing	  clearly	  stood	  out	  for	  me.	  They	  all	  echoed	  
basically	  the	  same	  sentiment	  as	  far	  as	  the	  mathematics	  that	  is	  embedded	  in	  the	  structure	  is	  
concerned.	  Like	  in	  previous	  interactions	  that	  I	  have	  had	  with	  them	  regarding	  other	  cultural	  
activities	  such	  as	  local	  huts	  and	  canoe	  building,	  they	  all	  agreed	  that	  standard	  measurement	  in	  
Pohnpei	  in	  those	  days	  were	  based	  primarily	  on	  the	  use	  of	  body	  parts	  and	  materials	  from	  the	  
environment.	  These	  materials	  included	  such	  things	  as	  rope	  made	  out	  of	  coconut	  husks,	  sticks,	  
leaves,	  and	  water.	  The	  information	  that	  I	  got	  from	  contacts	  with	  the	  elders	  helped	  the	  planning	  
and	  development	  of	  a	  mental	  scheme	  of	  my	  unit.	  Furthermore,	  it	  got	  me	  started	  with	  writing	  my	  
lessons.	  However,	  continued	  contacts	  with	  my	  fellow	  learners,	  professors,	  Project	  coordinators,	  
program	  evaluators,	  and	  advisory	  board	  members	  through	  Blackboard	  Collaborate	  meetings/
sessions	  and	  summer	  institutes	  really	  helped	  me	  reshape	  my	  unit	  into	  its	  current	  state.	  

Key	  revisions	  to	  my	  unit	  were	  made	  possible	  through	  my	  interactions	  with	  my	  fellow	  learners	  
and	  project	  MACIMISE	  afHiliated	  professionals	  through	  Blackboard	  Collaborate	  meetings.	    
Through	  these	  meetings,	  I	  listened	  and	  learned	  about	  the	  progress	  of	  other	  learners’	  units	  and	  
was	  able	  to	  compare	  notes	  with	  them.	  I	  also	  received	  advice	  from	  the	  Project	  coordinators	  and	  
other	  signiHicant	  professionals	  on	  how	  to	  go	  about	  writing	  the	  different	  parts	  of	  the	  unit.	  	  
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In	  addition	  to	  the	  Blackboard	  Collaborate	  meetings,	  the	  Project	  also	  hosted	  a	  number	  of	  
summer	  institute	  where	  all	  the	  Project	  participants,	  coordinators,	  professors,	  program	  
evaluators,	  and	  advisory	  board	  members	  got	  together	  on	  one	  of	  the	  participating	  islands	  and	  
reHlected	  on	  accomplishments,	  completed	  ongoing	  tasks,	  and	  planned	  for	  future	  activities.	  These	  
gatherings	  were	  perfect	  learning	  opportunities,	  from	  which	  I	  gained	  a	  lot	  of	  knowledge	  that	  
contributed	  signiHicantly	  to	  the	  development	  of	  my	  unit	  to	  what	  it	  is	  today.	  For	  instance,	  during	  
the	  last	  summer	  institute	  which	  was	  held	  in	  Palau,	  I	  acquired	  critical	  knowledge	  from	  two	  
members	  of	  the	  Project’s	  advisory	  board	  on	  how	  to	  make	  my	  lessons	  easier	  for	  students	  to	  
understand	  and	  on	  what	  types	  of	  materials	  and	  activities	  could	  be	  incorporated	  into	  my	  lessons	  
to	  elicit	  more	  student	  engagement	  and	  understanding.	  	  

My	  contacts	  with	  elders,	  fellow	  learners,	  Project	  coordinators,	  and	  other	  professionals	  afHiliated	  
with	  Project	  MACIMISE	  really	  helped	  the	  development	  of	  my	  curriculum	  unit	  to	  what	  it	  is.	  
Hence,	  I	  intend	  on	  continuing	  this	  line	  of	  contact	  until	  my	  unit	  reaches	  its	  Hinal	  state.	  The	  title	  of	  
my	  curriculum	  unit	  is	  “Nan	  Madol:	  Culture	  and	  Mathematics”.	  The	  title	  itself	  provides	  a	  preview	  
of	  what	  the	  unit	  is	  all	  about.	  

Nan	  Madol:	  Culture	  and	  Mathematics	  

Nan	  Madol	  has	  always	  been	  an	  ancient	  structure	  that	  symbolizes	  Pohnpeian	  cultural	  heritage	  
and	  pride.	  Thus,	  this	  unit	  focuses	  on	  building	  stronger	  understanding	  among	  7th	  graders	  in	  
Pohnpei	  about	  the	  signiHicance	  of	  valuing	  this	  cultural	  artifact	  and	  appreciating	  the	  
engineering	  feat	  that	  went	  into	  its	  construction.	  Additionally,	  this	  unit	  also	  aims	  to	  reinforce	  
and	  strengthen	  mathematical	  knowledge	  and	  skills	  of	  Pohnpeian	  students	  by	  providing	  them	  
the	  opportunity	  to	  explore,	  extract,	  and	  understand	  the	  mathematics	  that	  are	  embedded	  in	  the	  
structure.	  D'Ambrosio	  (2001)	  contends	  that	  we	  can	  help	  students	  realize	  their	  full	  mathematical	  
potential	  by	  acknowledging	  the	  importance	  of	  their	  cultural	  identities	  and	  the	  affects	  of	  culture	  
on	  the	  way	  they	  think	  and	  learn.	  
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Rationale 
Nan Madol has always been an ancient structure that symbolizes Pohnpeian cultural heritage and pride. 
Thus, this unit focuses on building stronger understanding among 7th graders in Pohnpei about the 
significance of valuing this cultural artifact and appreciating the engineering feat that went into its 
construction. Additionally, this unit also aims to reinforce and strengthen mathematical knowledge and 
skills of Pohnpeian students by providing them opportunities to explore, extract, and understand the 
mathematics that are embedded in the structure.  

Goals 
Students will recognize the mathematics embedded in the Nan Madol structure and improve their 
mathematical knowledge and skills. 

Essential Questions  
What mathematical principles did the ancestors use in constructing Nan Madol? 
What units of measurement can we use, and how do we work with ‘scale’? 

Assessment  
The teacher observes students’ participation, process and progress as they develop and apply specific 
skills and knowledge. The teacher asks specific questions to confirm learning and assigns writing and 
initiates conversations to support learning process (e.g., reflection, knowledge). 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Unit Overview 
NAN MADOL: CULTURE & MATHEMATICS

Enduring Understandings 
Cultural significance of Nan Madol 
Relevance of mathematics to constructing 
Nan Madol 
Indigenous units of measurement 

Knowledge 
Significance of Nan Madol in Pohnpeian 
culture 
Mathematics that are embedded in the Nan 
Madol structure  
Measurement concepts and application of 
both Pohnpeian and U.S. customary units 
Ratios and proportions 
Scales on maps, blueprints, and floor plans 
Concept of scaling and application for 
creating 2D representations of 3D structures

Skills 
Recognizing significance of legend and history to 
Pohnpeian culture and telling a story 
Measuring objects using both Pohnpeian and U.S. 
customary units of length 
Creating and solving proportions  
Reading and using scales on maps, blueprints, and 
floor plans to create 2D representation of 3D spaces 
Using ratios and proportions to convert standard U.S. 
customary units and Pohnpeian traditional units of 
measurements 
Using a scale factor to create a 2D representation 

Learning Strategies 
Exploring and discovering 
Modelling and observing 
Participating in a group
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1.1. Introduce the day’s activity and prepare students. 
Review (or explain) indigenous length measurements, explaining that they 
will use these measurements in the activity. 
Have students measure each other’s arm lengths and heights, if needed. 
Put up the names of these measurements, if students need support. 
Ask icebreaker questions:   
• Who has ever been to Nan Madol? 
• What do you know about this historic place? 

1.2. Introduce the cultural expert. 
Invite the expert to talk to the students. 

1.3. Direct students to move into groups of 4-5 and discuss questions. 

1.4. Ask students to explain what they learned and what was important.  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Lesson One 
NAN MADOL: LEGEND & HISTORY

Focus  
Nan Madol 

Objectives:  Students will 
• have increased awareness of legend and history, 

and of the cultural significance, of Nan Madol. 
• recognize how mathematics might have been 

used in the construction of Nan Madol. 
• practice using indigenous units of measurement.

Materials Needed 
Paper and pencils (for recording 
responses in individual and group work) 

Arrange for a cultural expert to give a talk  
on Nan Madol.  

1.1. Listen and make 
comments (as able). 
Ask and answer 
questions. 

 
 

1.2. Listen and ask 
questions. Take notes. 

1.3. Discuss the 
questions, recording 
ideas and opinions. 
Recall the information 
given in the talk. 
Share ideas for 
estimating lengths, using 
Pohnpeian and US 
measures. 

1.4. Write about the 
experience and learning.

  Teacher Activities  Student Activities                                                                                  

Sample Questions 
• Why is Nan Madol important to Pohnpeian culture? 
• How could our ancestors have moved the basalt rocks to the site? 
• How long do you estimate the basalt rocks are?  

Encourage them to use indigenous measurements. 
• How much would typical rocks weigh, and would you estimate this? 
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2.1. Give an oral overview of what the day’s activity is about. 
Make connections to the expert’s presentation. 
Prepare students for the field trip to Nan Madol. 

2.2. Put students into groups of three for their explorations. 
Invite students to explore the structure and take notice of what they see. 
Ask them to look for special features and to make measurements 
according to the guiding prompts. 

2.3.  Ask students to reflect on the field trip: 
• Report on their findings. 
• Review their experiences and discuss their learning. 
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Lesson Two 
EXPLORING NAN MADOL

Focus  
Nan Madol and measuring  using different units 

Objectives:  Students will 
• become more familiar with Nan Madol. 
• identify, name and describe elements of the Nan 

Madol structure, using both Pohnpeian and English. 
• Use both U.S.customary and Pohnpeian units to 

measure lengths of the structure.

Materials Needed 
Paper and pencils for recording 
information 
String or rope that has been marked 
with indigenous units

  Teacher Activities  Student Activities                                                                               

2.1. Listen and take 
notes as needed. 
Ask questions. 
 
 
2.2. Explore freely to 
experience Nan Madol. 
Work together to record 
in English and Pohnpeian 
names and descriptions 
of the shapes they find. 
Use rope or string to 
mark off ngahp, and 
elep en ngahp when 
measuring the actual 
lengths and widths. 
Discuss the average 
ngahp, mode, and total 
length (in ngahps) of all 
the sides. 

2.3. Hand in recording 
sheets. 
Share ideas and make 
comments. 

Guiding Prompts 
• Identify the shape of most of the basalt rocks that form the 

structure. 
• Name and describe in English and Pohnpeian all the geometry 

shapes you find in the structure. 
• Describe where the shapes appear in the structure. 
• Choose one room, and find the dimensions of that room (length 

and width) using rope or string marked with indigenous units.
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3.1.  Tell students they will learn about proportions. 
Hold up an empty box and ask what 2D shapes the students can see. 
Ask what shape a box would be if opened and laid flat on the table.  
Compare the shapes and talk about them. 

3.2.  Hold up other 3D objects (e.g., soup can or glass jar).  
Direct students to make drawings of the flattened shape of 3D objects. 
Ask how they determine the ‘scale’ to be used in the drawing. 
Direct students to do a half-size measure to make the drawing. 
Show students how to use a scale factor to convert the dimensions of 
a 3D object to a 2D representation on grid (isometric) paper. 

3.3. Ask students to measure the dimensions of the floor of the 
classroom using both U.S. and Pohnpeian units of measure: (i.e. 
ngahp, pwukel en sendinpeh, su, and tupwengenpeh). 
Direct them to draw a floor plan that is made to scale, and point out 
that they should label the diagram using U.S. and Pohnpeian units. 

3.4. Discuss with students what they discovered about proportions and 
what they learned from the lesson. 
Encourage them to consider why ‘drawing to scale’ is important. 
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  Teacher Activities  Student Activities                                                                                 

3.1. Respond to questions. 

 
3.2. Discuss with others to 
determine a strategy for 
creating 2D models of the 
objects’ shapes. 
Make 2D drawings of 3D 
objects: keep the scale to 
match the original and change 
the scale to half-size measure. 
 
3.3. Measure and record the 
dimensions of the classroom. 
Create two scales: for U.S. 
and for Pohnpeian measures. 

3.4. Hand in results and 
discuss the experience. 
Write 1-2 paragraphs about 
why the learning is important.

Lesson Three 
PROPORTIONALITY

Focus  
2 dimensional (2D) and 3 dimensional (3D) 

Objectives:  Students will 
• discuss 2D representations of 3D objects. 
• use a scale factor to create 2D representations.

Materials Needed 
An empty box (e.g., cereal box), soup 
can, or any other 3D objects 
Scale factor handouts or chart 
Isometric paper (grid paper) 
Pencils and paper (for recording 
information)
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4.1. Begin with a review of the previous lessons. 

4.2. Direct students to move into pairs or groups of three. 
Provide instruction sheets (or one instruction chart). 
Go over the instructions briefly. 

4.3. Ask students to show their drawings and explain them. 
Have students share ideas about their work and about their learning. 
Encourage them to express why the learning is important. 
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  Teacher Activities  Student Activities                                                                               

4.1. Listen, make 
comments and ask 
questions. 
 
4.2. Use the two scales 
for the drawings: one 
labeled with U.S. units 
and one labeled with 
Pohnpeian units. 
Create scaled drawings: 
a floor plan (2D structure) 
and part of the structure 
at Nan Madol (3D 
structure). 

4.3. Turn in the groups 
final drawings. 
Share ideas and review 
learning. 

Lesson Four 
CREATING FLOOR PLANS

Focus  
Floor plans  

Objectives:  Students will 
• create a floor plan. 
• convert a 3D structure into a 2D representation.  
• work with both standard units and indigenous units 

of measurement.

Materials Needed 
Instructions (sheets for each group or 
one chart) 
Scales for converting dimensions, in 
U.S. and Pohnpeian measurement units 
27” X 34” isometric or grid paper 
Pencils

Instructions: Using Scale and Converting 3D to 2D 
1. Use a scale to convert actual dimensions into a smaller scale for 

drawing on paper. 
2. Create a scaled drawing of a floor (classroom or at Nan Madol). 

• Convert the lengths of an actual floor to the scale. 
• Draw the floor to scale. 

3. Create a scaled drawing of a structure at Nan Madol. 
• Convert the measurements of the 3D structure at Nan Madol. 
• Draw a 2D representation of the 3D structure.
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5.1. Put students into groups of 4 or 5 members. 
Invite the groups to examine examples of floor plans, blueprints and maps. 

5.2. Instruct students to answer questions and record their responses. 

 

Plenary for Unit: Culture and Mathematics of Nan Madol 
Have students discuss what they now know of Nan Madol, reinforcing 
ideas about the importance of the culture and the mathematics. 
Ask students to write about the importance of Nan Madol.

This material is based upon work supported by the National Science Foundation under Grant No.1239733.  Any opinions, findings,  
and  conclusions or recommendations expressed in this material are those of the author(s) and do not necessarily reflect the views  
of the National Science Foundation. � �6

Lesson Five 
PLANS, BLUEPRINTS AND MAPS

Focus 
Items using scales and legends 
Two dimensional (2D) and three dimensional (3D) 

Objectives:  Students will 
• demonstrate understanding of scales and legends 

on maps 
• explain 2D representations for 3D objects

Materials Needed 
Examples of maps, blue prints, and floor 
plans with different scales and legends 
Isometric (grid) paper 
Group worksheets

5.1. Examine the 
materials and make 
observations. 
 
5.2. Discuss 
understandings of keys 
and legends (scales). 
Answer the questions 
and record ideas. 
Compare and contrast 
the various 
representations.  
Discuss the indigenous 
and English words, the 
descriptions and the 
techniques used for 
measuring. 
 

Share comments and 
ask questions. 
Write about Nan Madol 
and its importance.

  Teacher Activities  Student Activities                                                                               

Sample Questions 
• How can you determine the scaled length and the actual length 

of a floor plan? 
• What are the actual lengths of the floor plan?  
• What are the actual dimensions of an area in a blueprint (e.g. 

kitchen or porch)? 
• How can you determine the actual distance between two 

locations on a map? 
• What is the difference between using U.S. customary units and 

Pohnpeian traditional units of measurement?
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