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Metric-Metric Conversions  
 
Sometimes our metric number measurements are so large, it is more convenient to 
change (convert) them to a larger unit.  You will follow the same procedure to do this as 
was outlined for the English – metric conversions. 
 
Common unit equalities you will need for the PBL unit: 
 
For distance: 
100 cm = 1 m  (100 centimeters = 1 meter) 
10 cm = 1 dm  (10 centimeters = 1 decimeter) 
10 dm = 1 m             (10 decimeters = 1 meter) 
For volume: 
106 cm3 = 1 m3 (1 million cubic centimeters = 1 cubic meter) 
 
 
Example problem:  Convert 1439 cm to meters (m) 
 

a. Unit equality:  100 cm = 1 m 
b. 2 conversion factors: 

 
100cm  1 m 
1 m  100 cm 

 
      c.  Set up the problem & solve:   1439 cm  x    1 m      =   14.39 m 
              100 cm 
 
Guided Practice Problems: 
 
Do the following conversions using the procedure outlined above: 
 

1. 3.72 m to cm. 
 
 
 
 
 

2. 765729.4 cm3 to m3 
 
 
 

 
 
 

      3.  27.4 dm to m 

Handout 3 for Lesson           
Outdoor Classroom Module 
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Homework Problems:  Conversion Problems 
    English to metric and metric to metric 
 
Do the following conversions showing all the steps as outlined earlier in class. 
 

1. Convert 11 inches to cm. 
 
 
 
 
 

2. Convert 15.46 yd3 to m3 
 
 
 
 
 

3. Convert 6.5 feet to cm. 
 
 
 
 
 

4. Convert 126.4 cm to dm. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Handout 4 – Lesson 1 
Outdoor Classroom Module 
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QUIZ – Conversion Problems  Name___________________  
 
Perform the following conversions using the procedure demonstrated in class. 
 

1. Convert 15 inches to cm. 
 
 
 
 
 
 
 
 

2. Convert 7.8 yd3 to m3. 
 
 
 
 
 
 
 
 
     3.  Convert 29.7 dm to m. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Handout 5 for Lesson 1 
Outdoor Classroom Module 
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Measuring the Outdoor Classroom area: 
 
 
On the back of this paper, you and your group will sketch the area that has been allotted 
for a potential outdoor classroom.  You need to include the following in your sketch: 
 

1. Outer dimensions of the O.C. area in metric units. 
2. Location and size of permanent objects already in the area. 

Note classroom doors, windows, ground drains, etc. 
3. Orient your sketch to the compass points N, S, E, W. 
4. Consider the amount of sunlight various parts of the O. C. might receive 

throughout the day. 
 
 
Your sketch and its details are very important as this will be your guide to drawing a 
scale design of your outdoor classroom proposal. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Handout 6 for Lesson 1 
Outdoor Classroom Module 
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Vocabulary for Outdoor Classroom Plants 
 

1. Annual 
 
 

2. Perennial 
 
 

3. Deciduous 
 
 

4. Evergreen 
 
 

5. Growing zone 
 
 

6. Ornamental grass 
 
 

7. Shrub 
 
 

8. Hedge 
 
 

9. Ground Cover 
 
 

10. Seed 
 
 

11. Roots (bare) 
 
 

12. Rhizome 
 
 

13. Plant height 
 
 

14. Plant Spacing 
 
 

Handout 7 for Lesson 2 
Outdoor Classroom Module 
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15. Plant spread 
 
 

16. Planting conditions 
 
 

17. Lighting conditions 
 
 

18. Flowering season 
 
 

19. Foliage 
 
 

20.  Variegated 
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Vocabulary for Outdoor Classroom Plants 
 

1.  Annual – plants living or lasting for one year 
 
 

2. Perennial – plants lasting for several years 
 
 

3. Deciduous – trees that shed leaves annually 
 
 

4. Evergreen – plants retaining green leaves throughout the year 
 
 

5. Growing zone – USDA classification for growing plants based on climate 
 
 

6. Ornamental grass – grasses, usually tall, used strictly for accent or interest 
 
 

7. Shrub – a woody plant smaller than a tree and having a very short stem with 
branches near the ground 

 
8. Hedge – a fence or boundary formed by closely growing bushes or shrubs 

 
 

9. Ground Cover – plants growing very close to the ground used to shade out 
weeds and unwanted grasses 

 
10. Seed – a flowering plant’s unit of reproduction capable of developing into another 

such plant 
 

11. Roots (bare) – part of plant growing underground that absorbs water and other 
soil nutrients, without soil covering 

 
12. Rhizome – an underground rootlike stem bearing both roots and stems 

 
 

13. Plant height – the mature height a plant will reach 
 
 

14. Plant Spacing – recommended distance needed between plants when placing in 
a garden 

 

Handout 7 for Lesson 2 
Outdoor Classroom Module 
Answer Sheet 
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15. Plant spread – how far a plant will grow from to side to side when mature 
 
 

16. Planting conditions – temperature, sunlight, moisture, soil type needed for a plant 
to grow optimally 

 
17. Lighting conditions – recommended amount of sunlight a plant should receive 

everyday 
 

18. Flowering season – time of year when a plant will produce flowers 
 
 

19. Foliage - leaves 
 
 

20.  Variegated – mark with irregular patterns of different colors 
�
�
�
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Researching Ideas for Outdoor Classroom 

 
The following are some web sites that will be good for you to look at for perennials, 
shrubs, dwarf trees, ornamental grasses, and ground covers.  This is not a complete 
list, but these are reputable companies and their pricing and plant information should be 
current. 

 
1. www.springhillnursery.com 

 
2. www.burpee.com 

 
3. www.gurneys.com 

 
4. www.jacksonandperkins.com 

 
5. www.bluestoneperennials.com 

 
6. www.plantdelights.com 

 
7. www.parkseed.com 

 
8. www.brecks.com 

 
These companies are located in various parts of the U.S.  The first thing 
you need to figure out is what growing zone we live in.  Also, are we in the 
northern or southern half of the growing zone?  Growing zones are set up 
based on high and low weather temperatures and do not always take into 
account the amount of snow cover or how long temperature extremes may 
last.  In selecting your plants for your garden, take into account their 
recommended growing zone(s). 
 
You have measured your area allotted for the outdoor classroom using the 
metric system.  Now, you are selecting plants to put in that area.  Do you 
want one theme for the entire area?  Do you want areas of different 
themes?  How tall will the plants grow?  How far will they spread side to 
side?  Convert the English measurements to metric for placing plants in 
your landscape drawing/proposal.  Keep a record of your conversions.   
 

Handout 8 for Lesson 4 
Outdoor Classroom Module 
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Do the plants need sun or shade?  Will they do well in partial sun/shade?  
What colors are you selecting?  Is there variety?  Do you have color and 
visual appeal all year round?  What about texture differences?  What about 
size differences?  Will your plants attract insects and birds throughout 
spring to fall?  Is this an area that will be good for learning to take place? 
 
How many plants are included in the pricing?  How many plants do you 
need/want?  Are you including rocks or benches or other visual variety?  
Keep a record of these costs so you can use this information in preparing 
your business plan and presentation. Do not worry about shipping or 
handling at this time.  
 
Keep in mind where the classroom doors, the drain and the concrete pad 
for the pipe access are located.  Do you have pathways?  What about the 
materials you will use for the pathways?  How much volume of materials 
will you need?  Remember, volume is calculated length x width x height 
(depth) when figuring the amount of mulch or wood chips needed. 
 
Wow!  These are just some of the things you need to consider as you work 
this week.  Don’t limit yourself to just class time to work on this project.  
Communicate with your group.  Exchange telephone numbers.  Divide up 
the work.  Make a plan each day for what you will accomplish.  You have 
Tuesday – Friday this week for this portion of the project.  Good Luck! 
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Outdoor Classroom Project – Final Portfolio 
 
What do you need to turn in on the day of your presentation? 
 

1. Business Report – typed 
2. Cost Analysis of your Outdoor Classroom – typed 
3. Landscape drawing with a key to understanding – names of plants and how are 

they identified on you landscape drawing?  How many of each plant?  What 
additional materials / items are in your garden? 

4. Anything else you think you need to support your proposal. 
 
How should you dress for your presentation? 
 This presentation is being made to your business partner.   It is a business 
meeting!  You should dress in a professional manner – dress slacks and shirts and 
shoes for the males, dress slacks or skirts and professional tops and shoes for the 
females.  When you look your best, your business partner will evaluate your proposal 
more favorably! 
 
On Monday, we will evaluate the project and you will also evaluate your group efforts. 
We will also take the post-test for this project.  You will need a calculator and pencil for 
class. 

Handout 9 for Lesson 5 
Outdoor Classroom Module 
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FINAL EVALUATION 
�

���������������
���������������
����
��������
����������������(�7���������	�
������� �K�,��
�����������������
�������	��(����
�����������	
���������
�����	������� �	�?����(��������������	
�����
��
7���(�6������+���������	�
���7���(�+���������	5������ ���������	
����������	��
������
��
�	
���
���(����������	
�����
���
	������
� �
���������
�������������
���	�����5�
�
����>�
������!���
�����
���
��������
�����
��76+��
 ���7+�����	��	� ��(������
����	���
������������������
�����������������4���
� ������������
���������
��7���(�
6������+���������	5���������
�����		��	���
��	(����� ��	�?����(�������������
���

�����	������	
�����
�����������
���
�����	���
���� ���
		������$�(5�
�
������
�����������	�?���	
������
����		��������		�� �������
��
�
����
�����	���
		�(�
��
�����5��#������	�����	����
�����
�������	�����
���� ��
���
������(�
�������5���	
����
����	�������������
�������������������	���(�
������� ��������
��
�
�������������

��	��(����
���
���
��
����(�����������5��A���������� ������������������������	(�
���
������������������������������$������������	
������ ����������������
��
5�
�
/�
���4��������
�	��������

)5 �
����
���
�
������
����
��������
	��
������	������ 
���
(��������$�(����
�����
�����
����		�
��
		������������
��
���������� ���	
�������5�

*5 ��(������������
�������������������	
����
�����
���� 5�
-5 "��
����(�����	
��������������������������	��8��
��
 ����������?�8�
�����
���
	�

�	�������5�
.5 "������
�
	(�������
		��
����
	��������������������� ��	
��������
�����	����5�
05 "		��
����
���
	��
	��	
������������������5�
25 ���������	
����������	�������
�����
��
��C��5�5����  �8��������5�
,5 �������
��������	�����
		�����������
�������'������ ��������������	���

��
������5�
/5 ��������
�����	(��
������
�����������
�������������� ��
�����
������
���������

����	5�
15 �������
�������������������������
��������������
	� 
����
�����������,�

��'���������������������������������������
�����D�

5 !������������������������������
���5�
�5 ��
�������������
��� ���������������
�����09,������ ���	����
�5 
�������������������
������



�

���������	
�������
���	������� � 34� �
IL PBL Math Science Project 2009�

�5 ��������������
���
��������������
�5 ����������������������'������C�(������
��8���������
�5 ��� ����������	(�����������
��
���
	������������	
�� �
�5 "��������'���������������������(����	�E�
����������
 ���������������

����������������
�
�
�SCORING GUIDE 
 
  Activity  Point Value  Points Received  
 
1.  Landscape drawing done    30 
     To scale with pathways. 
 
2.  Ledger provided for drawing.  10 
 
3.  Plant variety meeting    15 
     requirements of business partner. 
 
4.  Cost analysis included.   20 
 
5.  Mathematical calculations correct 10 
 
6.  Plan includes seating areas.    5 
 
7.  Report & presentation included  15 
     all information requested in  
     problem statement. 
 
8. Student actively participated in  15 
    preparing the presentation &  
    creating the model. 
 
9.  The presentations met the 7   30 
     requirements of effective business  
     presentations 
 
�
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An acceptable student Business Report, Cost Analysi s and picture of drawing is 
below: 

 
 

Business Report 
 

In the past week, we have been working on the possibility of an outdoor garden.  It 
would serve as a laboratory for classes.  It would also be served as an aesthetic access 
to the building. 
 
In our garden that our group designed, we have been able to make a beautiful space for 
everyone to enjoy.  We chose plants that will grow well (plants that grow in our zone).  
They will have color all year round and low maintenance on most of the plants while 
they are still attractive.  Prices for the plants we chose are very ideal knowing that they 
are very expensive. 
 
Our measurements for the area are the following: 
On the bottom side of the area, or the north side, looking down on it, is twenty meters. 
The left and right side of the area are both twenty-one meters, and the very top of the 
area is four meters. 
 
The plants we have chosen are Russian sage, sweet pea plant, pink astilbe, spiderwort 
mix, red prairie mallow, tulipa blue diamond, hardy cylamen, tete a tete daffodil, and the 
ivory peach bellflower. 
 
Methods we know to do, from the leaders at the garden we visited, are to plant the taller 
plants in the back and the shorter plants in the front.  We will also have a fence for the 
pea plant so it will have support to grow. 
 
Our results will show a soft, claming garden.  We chose the blue, purple, and light 
colored flowers versus the bright, loud colors like red, yellow, and orange to make a 
calm surrounding, so you can relax.  Our group chose perennials rather than annuals 
because we want plants that are low maintenance and that will come year-round.  We 
also have a few benches in our garden so you can sit down and enjoy the garden. 
 
In conclusion, we think our design is adequate and low maintenance and our flowers will 
make a calm garden. 
 
 
 
�
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Cost Analysis 
 
Plant    Number  Cost   Total 
 
Russian Sage     26   4.95   128.70 
Sweet Pea Plant      7   5.95     41.65 
Pink Astilbe     23   4.45   102.35  
Spiderwort     22   8.95   196.90 
Red Prairie Mallow    23   4.95   113.85 
Blue Tulip Diamond    22   7.47   164.34 
Hardy Cyclamen    17   5.33     90.61 
Tete a Tete Daffodils    33   4.95   163.35 
Wory Peach     20   4.33     86.60 
          Grand Total        $1088.35 
�
�

�
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