A GNH Household Budgeting Approach to the Math Curriculum (Draft)
Sample Curriculum Module:  “The Price is Right”
(This module can be adapted for any grade level.  For instance, statistical analysis of the data may be more appropriate at the high school level, graphical representations may be more appropriate at the middle school level, and qualitative descriptions may be more appropriate at the elementary level.)

Students make up a list of items that they would like to purchase from a grocery store or other retail outlet.  [Outcomes:  Imagination; Vocabulary; Spelling; Personal Relevance.]
Students decide whether each item on their lists is a “need” or a “want”.  [Outcomes:  Self-Awareness.]
Class has a discussion about what is the difference between a “need” and a “want”.  Within the discussion, students may use examples from their lists and explain why they feel a particular item is a “need” or a “want”.  Other students may express a differing opinion as long as they justify their reasoning.  [Outcomes:  Understanding the Difference between “Need” and “Want”; Validation and Sharing of Group Knowledge; Verbal Expression and Debating Skills.]
Based on the class discussion, students may modify their evaluations of whether each item on their lists is a “want” or a “need”.   [Outcomes:  Willingness to Learn through Dialogue with Others.]
Students estimate the cost of each item on their lists based on memory and experience.  [Outcomes:  Estimation; Validation of Informal Knowledge.]

Class goes to a store in the community and the students record the actual price of each item on their lists.  [Outcomes:  Connection with School Community; Knowledge Relevant to Community Life.]
Students then compare the difference between their estimates and the actual price by recording “Estimate - Actual” for each item.  [Outcomes:  Subtraction; Integers.]
Students make a histogram (i.e., bar graph) of “Estimate - Actual” for each item.  [Outcomes:  Graphical Representation of Data.]
Students may work in small groups to answer the following questions.
What does it mean for “Estimate - Actual” to be positive, zero, or negative?  [Outcomes:  Interpretation of Subtraction.]
How accurate were your estimates?  In general, did they tend to be higher or lower than the actual prices?  [Outcomes:  Reflection on Data.]
How would you go about determining for certain how accurate your estimates were?  [Outcomes:  Reflection on Data Analysis.]

How would you go about calculating the Percentage Error between the estimated cost and the actual cost of each item?  Why is it preferable to use a percentage rather than an absolute amount?  [Outcomes:  Formula Understanding & Derivation.]

Calculate the Percentage Error for each item on your list by using the formula.  [Outcomes:  Subtraction, Division, Multiplication, Percentages, Order of Operations, Formula Application through Substitution and Evaluation.]
Determine the mean Percentage Error for the items on your list.  What is the significance of this statistic in the current context? [Outcomes:  Addition, Division, Order of Operations, Formula Application through Substitution and Evaluation; Interpretation of Mean as a Statistic.]
Determine the sample standard deviation and population standard deviation of the Percentage Errors.  What is the significance of each of these statistics in the current context?  [Outcomes:  Addition, Subtraction, Division, Squaring, Square Root, Order of Operations, Formula Application through Substitution and Evaluation; Interpretations of Sample and Population Standard Deviations as Statistics.]
Class goes to a different store in the community and the students record for a second time the actual price of each item on their lists.  [Outcomes:  Connection with School Community; Knowledge Relevant to Community Life.]
Students once more compare the difference between their estimates and the actual price (at store #2) by recording “Estimate - Actual” for each item.  [Outcomes:  Subtraction; Integers.]
Students make another histogram (i.e., bar graph) of “Estimate - Actual” for each item.  [Outcomes:  Graphical Representation of Data.]
Students may work in small groups to answer each of the previous questions again.
Students now compare the difference between the price at store #1, i.e., Price #1, with the price at store #2, i.e., Price #2, by recording “Price #1 - Price #2” for each item.  [Outcomes:  Subtraction; Integers.]
Students make a histogram (i.e., bar graph) of “Price #1 - Price #2” for each item.  [Outcomes:  Graphical Representation of Data.]

Students may work in small groups to answer the following questions.

What does it mean for “Price #1 - Price #2” to be positive, zero, or negative?  [Outcomes:  Interpretation of Subtraction.]

In general, did the prices at store #1 tend to be higher or lower than the prices at store #2?  [Outcomes:  Reflection on Data.]

How would you go about determining for certain which store has lower prices overall?  [Outcomes:  Reflection on Data Analysis.]

How would you go about calculating the Percentage Disparity between the cost of an item at store #1 and the cost of an item at store #2?  Why is it preferable to use a percentage rather than an absolute amount?  [Outcomes:  Formula Understanding & Derivation.]

Calculate the Percentage Disparity for each item on your list by using the formula.  [Outcomes:  Subtraction, Division, Multiplication, Percentages, Order of Operations, Formula Application through Substitution and Evaluation.]

Determine the mean Percentage Disparity for the items on your list.  What is the significance of this statistic in the current context? [Outcomes:  Addition, Division, Order of Operations, Formula Application through Substitution and Evaluation; Interpretation of Mean as a Statistic.]

Determine the sample standard deviation and population standard deviation of the Percentage Disparities.  What is the significance of each of these statistics in the current context?  [Outcomes:  Addition, Subtraction, Division, Squaring, Square Root, Order of Operations, Formula Application through Substitution and Evaluation; Interpretations of Sample and Population Standard Deviations as Statistics.]
At which of the two stores would you shop if you only had time to visit one?  Explain your answer using words and the results of your calculations.  [Draw Conclusions from Statistical Analysis; Justify Conclusions in Writing.]
Sample Activities Inspired by “Price is Right” Curriculum Module
Students may work in pairs or small groups on the following activities. 
Activity:  Role-Playing “Shop” [Lower Elementary].  Students list items that a particular store might carry and then make representations of these items.  [Outcomes:  Creativity, Artistic Skills.]  One student plays shopkeeper while the other plays customer; afterwards, students reverse roles.  [Outcomes:  Imagination, Acting.]  Customer enters store with a fixed amount of money and must decide how many of a given item can be purchased.  Alternatively, customer must decide which items on a shopping list can be purchased and which items must be left behind.  Shopkeeper determines if the customer has sufficient funds to make purchase and must provide correct change.  [Outcomes:  Addition; Subtraction; Multiplication; Division with Remainder.]
Activity:  “Price is Right” Game [Upper Elementary - Middle School].  Students design a TV game show that involves guessing the correct price of locally available items.  Students must research the price of these items at a number of local stores and then use the mean price as the “correct” price.  Contestants compete against one another to see who can come closest to the correct price without going over it.  The contestant that accumulates the greatest number of points wins the game.  The game can be played with some members of the class acting as contestants and other members acting as the audience.  The group of students who comes up with the best game, as judged by classmates, gets the opportunity to demonstrate the game at a major school assembly.  [Outcomes:  Imagination; Creativity; Artistic Skills; Estimation; Validation of Informal Knowledge; Connection with School Community; Knowledge Relevant to Community Life; Greater/Less Than (i.e., Comparison of Numbers); Calculation of Mean Using Formula (including addition, division, and substitution).]
Activity:  “Save, Spend, and Budget” Game [High School].  Students design a board game involving play money that is gained and lost while one travels around the board.  Certain spaces on the board or certain cards that are picked up along the way give the opportunity to buy items (whose mean price is researched and calculated), to invest money in a savings account or other investments, or to borrow money from the bank.  Picking up certain cards or landing on certain spaces may result in diminution of investments, especially those considered “risky”.  Every circuit of the board that is completed results in interest (at a specified rate) being earned on one’s investments as well as interest (at a specified rate) being paid on one’s loans.  Whoever has the most balanced budget (according to predetermined criteria) at the end of the game wins.  [Outcomes:  Imagination; Creativity; Artistic Skills; Calculation of Mean; Knowledge of Investing and Risk Assessment; Calculation of Interest; Experience of Compound Interest, Benefits of Saving, and Liabilities of Loans; Making a Balanced Budget; Ability to do Mental Math.]
More Sample Activities Pertaining to a Balanced Budget
Activity:  “Wants versus Needs” Debate [Middle - High School].  Each student in the class makes a list of all of his or her wants and needs.  Students then work in pairs to evaluate whether the items on their list have been accurately categorized.  In particular, students look for items on their lists whose status as a want or need may be considered tentative.  These items that are difficult to classify are taken up as a class and through discussion a class list is derived of the most controversial items.  The class is divided into six groups consisting of three pairs of teams, with each pair of teams being assigned one of the controversial items as the subject of a debate.  That is to say, one team in the pair will argue that the controversial item is a want while the other team in the pair will argue that the controversial item is a need.  The teams must carefully research and prepare their arguments in a written paper that is handed in to the teacher prior to the actual debates that take place in front of the class.  Individual student performances within the debates are evaluated according to a set of rubrics that are developed by the teacher (in consultation with the students if time permits) and are given to the students prior to the commencement of research.  Ideally, the feedback on individual student performances should incorporate the perspective of both the teacher and the peers.  [Outcomes:  Difference Between Wants and Needs; Cooperative Learning; Research Methods; Backing Up Arguments with Research, Examples, and Logic; Critical Thinking; Coherent Written and Oral Expression; Public Speaking; Improvisation; Reflection on Articulation of Others; Peer Evaluation.]
Activity:  Attending to the Bodily Experience of Wants and Needs [Adaptable to Any Level, Although Some Experience with Mindfulness Practice is Recommended].
(a) Imagine something you really want and to attend mindfully to all the sensations and feelings that arise in your body.
(b) Repeat exercise (a) with something you already have.
(c) Compare and contrast the sensations and feelings in (a) with those in (b) through creative writing.

(d) Represent the sensations and feelings that arise in (a) or in (b) through visual art or another medium.
(e) Through the practice of mindfulness, follow the entire process of the arising and passing away of a want in the mind:  the inception of a desire in the mind, the grasping and aversion aimed at fulfillment of the desire, the intensification of the desire that inevitably follows every delay of its fulfillment, the momentary relaxation that occurs when the desire is finally satisfied, the tension that reappears soon after the satisfaction, the inception of a new desire in the mind, and so on.
(f) Share the experience in (e) through creative writing, visual art, or another medium.

[Outcomes:  Mindfulness Practice; Attending to Bodily Experience; Conveying Bodily Experience through Various Media; Imagination; Creativity; Self-Awareness; Experiential Understanding of Wants.]
Activity:  Making a Budget for an Urban Household [Adaptable to Any Level].  Students collectively brainstorm the categories that should be present in a household budget.  The teacher facilitates the brainstorm by encouraging students to refine their categories so that they strike a balance between generality and specificity, so that they are mutually exclusive, and so that they are comprehensive.  Categories may be classified as “debit” or “credit” relative to the household account.  Each student is given the responsibility of monitoring the spending of his or her own household within a specified debit category for a period of one month.  The student must keep a written record, with receipts where possible, for the actual spending that occurs within the given month.  If there are more students than debit categories, as is likely, more than one student can be assigned to a given category, and after each student has totaled the spending in his or her category, the mean spending for each category should be calculated.  While the spending data is being collected, students can research - if such information is available - the median levels of salary, investment income, and loan payments per household in their school community.  If such information is not available, the teacher may assist the students in inventing plausible figures.  Middle school students should understand the relationship of investment income with amount invested and loan payments with amount borrowed through the concepts of simple and compound interest.  By the end of high school, students should understand more thoroughly the theory of interest, including amortization schedules, savings bonds, sinking funds, and other investment or borrowing schemes.  In fact, understanding the entire theory of interest requires such advanced mathematical topics as real variable calculus!  Once all the monthly budget data for a typical household in the community has been collected, students can do a graphical analysis by making pie charts that illustrate expenditures or income by category.  Moreover, students can analyze the budget to see how balanced it is.  Further analysis can be undertaken by addressing questions such as:  How can budgets be modified according to the actual income of a household?  What happens to the budget as wants are increased or decreased?  What happens when the cost of needs increases as a result of inflation or global economic downturns?  What happens when someone in household loses a job?  What is the maximum level of debt that a household can have and still have a good chance of paying it off in a reasonable time?  Should debt be avoided at all costs, or is debt a “necessary evil”?  What percentage of monthly income should be saved in order to be prepared for adverse circumstance?  What percentage of monthly income should be saved in order to be prepared for the cost of higher education for children?  How can investments be diversified in order to maximize return?  [Outcomes:  Arithmetic; Exponents; Logarithms; Rational Functions; Algebra; Arithmetic and Geometric Series; Calculus; Critical Thinking; Economics; Understanding of Financial Situations of Individuals, Households, Communities, Nations, and the World; Wisdom to Manage One’s Life Choices Based on their Impact on Individual and Group Happiness.]
Activities for Principals Pertaining to GNH Household Budgeting Approach
Activity:  Attending to the Bodily Experience of Wants and Needs [All Levels]
[Facilitators guide the workshop participants into mindfulness meditation before giving them instructions (a) and (b) below.]

(a) Imagine something you really want and to attend mindfully to all the sensations and feelings that arise in your body.

(b) Repeat exercise (a) with something you already have.

(c) Compare and contrast the sensations and feelings in (a) with those in (b).

(d) Share your observations with your colleagues.

(e) How would you modify, improve, or embellish this activity in the context of your particular school?

(f) Discuss as a group what GNH values and curricular outcomes might be achieved if teachers in your school were to use the new activity in their classrooms.
(g) List specific steps as a group about how teachers in your school will be familiarized with the new activity and motivated to use it in their classrooms.

Activity:  Understanding the Difference between Wants and Needs [All Levels]
(a) Make a list of 8 things you feel you really need.
(b) Make a list of 8 things you feel you really want.
(c) Share the items on your list with another person in the group.
(d) Identify as a group the characteristics of a need.

(e) Identify as a group the characteristics of a want.

(f) Are there some items on your list that are difficult to classify as being purely a need or purely a want?  Which items?  Why?
(g) How would you modify, improve, or embellish this activity in the context of your particular school?

(h) Discuss as a group what GNH values and curricular outcomes might be achieved if teachers in your school were to use the new activity in their classrooms.

(i) List specific steps as a group about how teachers in your school will be familiarized with the new activity and motivated to use it in their classrooms.
Activity:  “Role-Playing” Shop [Elementary]
(a) Plan a meal that uses only locally grown fruits, vegetables, and grains.
(b) Make a shopping list of 5 items that are required for the meal.

(c) Estimate the price per kg of each item on the list.
(d) Share your list with your colleagues.

(e) For each item on your list that also appears on the lists of your colleagues, determine the median price and replace your own estimate with the median.
(f) Find a partner with whom to “role-play” shop.  One of you will be the customer and the other will be the shopkeeper; afterwards, you must reverse roles.

(g) The customer has exactly one bill:  100 Nu.  He or she must decide how many grams of each item on the list to buy in order to have at least ¼ kg of each item and still maximize the amount of food purchased.  Note that the shop will only sell in multiples of ¼ kg.
(h) The shopkeeper must verify that the customer has enough money to make the purchase and must calculate the amount of change.  (No calculators please!)

(i) The customer must check that the correct amount of change has been given.
(j) How would you modify, improve, or embellish this activity in the context of your particular school?

(k) Discuss as a group what GNH values and curricular outcomes might be achieved if teachers in your school were to use the new activity in their classrooms.

(l) List specific steps as a group about how teachers in your school will be familiarized with the new activity and motivated to use it in their classrooms.

Activity:  Making a Budget for a Student at an Urban School [Middle - High School]
(a) Imagine that you are a middle school student who is given a weekly allowance for spending on clothing, school supplies, and extra-curricular activities.  Money that is left over may be spent on whatever you want.
(b) Think of something that you really want that costs many times more than your weekly allowance.  You decide that you are willing to put your left over money in a jar every week until you have enough money to buy the desired item.
(c) Construct a reasonable budget for the scenario described thus far.

(d) Make a pie chart depicting expenditures by category.  What percentage of your allowance is spent on clothing?  School supplies?  Extra-curricular Activities?  Savings?
(e) How long will it take before you have enough money to buy what you want?
(f) Namgay suggests that you put your money in a savings account that earns 1% interest per year, compounded monthly.  If you follow your Namgay’s advice, how long will it take before you have enough money to buy what you want?
(g) Sonam suggests that you put your money in a savings account that earns 1% interest per year, compounded daily.  If you follow Sonam’s advice, how long will it take before you have enough money to buy what you want?

(h) In general, would you choose an account with interest compounded monthly or an account with interest compounded daily, given two accounts with identical annual rates of interest?  Why?

(m) How would you modify, improve, or embellish this activity in the context of your particular school?

(n) Discuss as a group what GNH values and curricular outcomes might be achieved if teachers in your school were to use the new activity in their classrooms.

(i) List specific steps as a group about how teachers in your school will be familiarized with the new activity and motivated to use it in their classrooms.
Activity:  Making a Budget for a Rural Household [Middle - High School]
(a) Make a list of the commodities and services required by a household consisting of an extended family in rural Bhutan.
(b) Using appropriate units of measure, estimate (using reasonable and explicitly stated assumptions) the quantity of each commodity or service that this household needs in the course of one year.
(c) Share your list with your colleagues and come up with a group list whose items are comprehensive but mutually exclusive.  Each item should be assigned a yearly quantity requirement corresponding to the median of the individual estimates in the group. 
(d) Work as a group to make a list of 3 items of produce that might be grown by the household, assuming that the household engages only in the farming of produce.
(e) Estimate (using reasonable and explicitly stated assumptions) the number of kilograms of each item of produce that the household harvests in the course of one year.

(f) Consider the items that are grown by the household to be “credit” items and the items that are required by household to be “debit” items.
(g) Come up with a conversion ratio between each credit item and each debit item based on your bartering experience within rural Bhutan.
(h) Determine how much of each credit item should be converted to each debit item through the process of bartering.
(i) Calculate how much of each debit item results from these conversions of the credit items.

(j) Make a balance sheet that shows the credit items prior to conversion on one side and the debit items following conversion on the other side.
(k) Is this a balanced budget?  If not, does the household have more credit than debit, or more debit than credit?  What are the practical implications of this situation?

(l) What options are available to a household whose credit exceeds its debit?  What options are available to a household whose debit exceeds it credit?
(o) How would you modify, improve, or embellish this activity in the context of your particular school?

(p) Discuss as a group what GNH values and curricular outcomes might be achieved if teachers in your school were to use the new activity in their classrooms.

(j) List specific steps as a group about how teachers in your school will be familiarized with the new activity and motivated to use it in their classrooms.

Activity:  True Benefit of Having a School Vegetable Garden [Middle - High School]
(a) Imagine that the entire school community participates in planting and tending a vegetable garden at your school.  Local farmers are invited to share their knowledge of traditional farming methods with the school community.  The school makes sure that all organic waste is composted for use as fertilizer in the garden.  Once the garden is established, its yield is sufficient to provide all the vegetables required for consumption by students and staff at lunchtime.
(b) Make a list of all the environmental, economic, and social (including health and educational) benefits of having such a vegetable garden in your school.

(c) Share your list with your colleagues and make a comprehensive list of the benefits (subdivided by category:  environmental, economic, and social/health/educational).
(d) Work collaboratively to estimate (using reasonable and explicitly stated assumptions) the annual financial value of each of the benefits.
(e) Work collaboratively to estimate (using reasonable and explicitly stated assumptions) the annual financial cost of maintaining the garden.  Hint:  The main cost to consider is the unpaid labor of students and staff.
(f) What is the net annual value of the benefits (i.e., annual value of the benefits after costs have been deducted)?
(g) How would you modify, improve, or embellish this activity in the context of your particular school?

(h) Discuss as a group what GNH values and curricular outcomes might be achieved if teachers in your school were to use the new activity in their classrooms.

(i) List specific steps as a group about how teachers in your school will be familiarized with the new activity and motivated to use it in their classrooms.
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