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[bookmark: _33j2zhgpf831]Abstract
This paper describes how I used the framework of Understanding by Design to design an online Mathematics 9 financial literacy unit plan (see Appendix). Financial literacy is often overlooked in Mathematics 9 as teachers are focused on teaching prerequisite skills required for Foundations and Pre-Calculus 10. The goals for the unit will be for students to apply their understanding of financial concepts to create a budget for a planned purchase while answering the essential question, “How does making a plan influence our choices?” I designed the unit to be taught with both synchronous and asynchronous components.

The process of learning design involves the intentional planning of curriculum and activities. Multiple frameworks and models exist to guide teachers through the learning design process and support them in planning rich activities that provoke students to learn at multiple levels and in multiple ways. Understanding by Design (UbD) is a learning design model that uses the principle of backwards planning (McTigue, 2005). The teacher begins by determining what overall understandings students should have, designs a final, rich assessment task, and then develops learning activities that will lead students to this task. Beginning with the final task encourages teachers to consider overarching goals rather than solely concentrating on content. UbD supports a constructivist approach to planning curriculum, however, the teacher must design learning activities that encourage inquiry and collaboration rather than relying on direct instruction, a more objectivist approach. The intended outcome for a unit designed within the UbD framework is for students to understand better the concepts behind a unit rather than simply the content. 

[bookmark: _5hcbx2ytb3wz]Goals
Financial literacy is often overlooked in Mathematics 9. Because Foundations and Pre-Calculus 10 is such an intense course, Mathematics 9 teachers focus on rational numbers, exponents, algebra, and linear relations. These topics are prerequisites for the following year. I find that the financial literacy unit is a stand-alone unit, easily pushed aside if time is tight. Using the strategy of backward planning through the Understanding by Design (UbD) framework (Wiggins & McTighe, 2005), I have created a unit plan that attempts to do justice to the importance of the learning outcomes. I estimate that this unit would take approximately seven class days.

The goals for students will be to 1) apply their understanding of financial concepts to create a personal budget for a planned purchase and 2) to justify their choices while answering the essential question, “How does making a plan influence our choices?” While working through these goals, the students will meet the following Mathematics 9 learning outcomes from the BC Curriculum (Building Student Success, n.d.):

BC Curricular Concepts:
· Banking, simple interest, savings, planned purchases
· Creating a budget
· Simple budgets and transactions



BC Curricular Competencies:
· Connect the concepts of banking and budgeting to each other and areas of personal interest.

I designed this plan for Grade 9 students (14-15 years old) living in Greater Victoria (School Districts 61, 62, and 63). The students come from a range of socioeconomic and cultural backgrounds. Each family has a personal approach to financial management, and it is not reasonable for a teacher to require students to discuss their specific financial situations. Each student needs to learn the basics of financial literacy, regardless of their economic situation. Students will be invited to use information from their own lives within this unit, such as income and expenses, though should the student be uncomfortable or unprepared, the teacher will provide profiles of fictional characters, so students do not need to share personal information. 

This will be an online unit with synchronous and asynchronous components. It assumes the classroom is using the Google Apps for Education (GAFE). It would be ideal for each student to use a laptop computer. The synchronous activities require students to interact with each other and collaborate on documents. While these activities are possible on a smartphone, a larger screen would be preferable.
[bookmark: _7v82u9xjcd3z][bookmark: _71rhh9uz8e9g]Background
Teaching a unit of study can be as simple as using direct instruction to cover a chapter of a textbook. It is tempting for teachers to use a reactive approach, where they develop resources and assessment tasks at the moment, rather than taking the time to intentionally design a unit to make use of best pedagogical practice. Frameworks exist to help teachers work through the design process. Conole (2019) describes several frameworks or models that help teachers use a structured approach to learning design, including those that guide the use of technology, structure workshop approaches, or work on specific theories of learner engagement. These models or frameworks are based in practice but have roots in theories of learning or cognition (Masterman, 2019). Using models in a learning design approach focuses teachers on activities rather than content and helps teachers design for a particular context (Conole, 2016).

Understanding by Design (UbD) is a framework that helps teachers plan instruction and assessment by focussing on what they want students to be able to do at the end of a unit of study. Teachers then work backwards to determine the learning activities that will give students the required skills to complete that task. This process is referred to as backwards planning. Jay McTighe and Grant Wiggins created this framework in their book Understanding by Design. Rather than using the textbook as the guide for units of study (forward planning), UbD asks teachers to begin planning by digging deeper into what essential understandings students should gain. Specific frameworks in the form of worksheets in the accompanying workbook, The Understanding by Design Workbook, guide teachers through this process (McTighe & Wiggins, 1999). Teachers can also find these materials online.

UbD is based on seven tenets (McTighe & Wiggins, n.d., p. 1-2):
1. Teachers should plan curriculum purposefully.
2. Curriculum and teaching should focus on the “developing and deepening of student understanding”.
3. Students make sense of the curriculum when they have opportunities to make sense of and transfer learning through authentic performance.
4. An effective curriculum is planned backwards from desired results.
5. Teachers are “coaches of understanding”.
6. Teachers should review units regularly.
7. The results of designs should inform needed adjustments in curriculum and instruction.

The three stages of backward design in the UbD framework are identifying desired results, determining assessment evidence, and planning learning experiences and instruction. When identifying desired outcomes, teachers are encouraged to develop “essential questions”, or overarching, open-ended questions, that will lead to enduring understandings.

Ideally, using the UbD framework, the teacher acts as a facilitator or guide rather than the keeper of all knowledge. Through learning activities, students explore the unit concepts, giving them tools to answer the essential question in their final performance task. Each student’s final performance task will be different. Teachers design these learning activities to allow students to build knowledge throughout the unit. Furthermore, collaboration among students is essential, so students are exposed to the ideas of others, allowing them to shape their understanding.

Constructivism is an approach to learning where learners construct their knowledge and make meaning through experiences (McLeod, 2019). They base these new meanings on their prior knowledge. The UbD framework includes a rich essential question, and students can investigate this question in an open-ended inquiry that emphasises constructivism. While UbD is generally a constructivist approach, there may be elements of objectivism. “Constructivism emphasises the construction of knowledge, while objectivism concerns mainly with the object of knowing.” (Tam, 2000, p. 51). UbD encourages teachers to guide students toward the final assessment task throughout a unit. Teachers identify clear learning goals and plan activities in sequence to lead to the final performance task. The learning activities can be more objectivist in approach, with the teacher hoping for specific results at the end of the unit. The hope is that teachers ask for a deeper understanding of the unit concepts by creating rich assessment tasks. 

UbD also enables a social-constructivist approach by allowing for collaboration among students. Including learning activities that encourage students to interact with each other, share ideas, and work together to solve problems acknowledges that students develop knowledge through participation in a socially situated world (So et al., 2010). Online courses can focus solely on content delivery, and doing so would not allow for knowledge to be socially constructed. To overcome this temptation, a “shift from delivery-centered approach to a participation-centered approach is needed” (So et al., 2010, p. 231). Teachers must intentionally incorporate these collaborative activities within the UbD framework, as the framework does not explicitly require teachers to do so.

This unit will be delivered using a blend of synchronous and asynchronous activities to enable collaboration among students in an online environment. The introduction of concepts and individual activities are asynchronous, and collaboration and deeper discussions are synchronous. Asynchronous sessions allow for flexibility in time (as students can complete the activities when they want), and the synchronous interactions provide feedback to the teacher (important for formative assessment opportunities) and soft skills development (Malik, 2010).
[bookmark: _uvrqq5z81vu3]
Unit Plan Development Through Backward Planning
Designing the unit plan according to the UbD framework, I began with the BC curricular competency that states that students should be able to “connect the concepts of banking and budgeting to each other and areas of personal interest” (Building Student Success, n.d.). I then decided what meaning the students would make from that competency. Rather than only teach students about banking and budgeting, I decided to focus on the idea that making plans helps us make reasoned choices in all areas of our lives, leading to the essential question, “How does making a plan influence our choices?” This question is open-ended and applies to different curricular areas. Financial literacy will be the lens students will use to investigate this question. I then identified the concepts I wanted students to know and the skills I wanted students to do. These came from the BC learning outcomes.

The process of backwards planning begins with identifying a rich performance task. In completing this task, students will attempt to answer the essential question. In this case, students will have to choose a planned purchase and then create a budget to identify how they will balance income and expenses while saving for this purchase. In addition to the budget itself, students will also reflect on the process and justify the choices that they had to make to balance their budget. In terms of assessment, students will co-create a rubric to give students some agency over the assessment task. This activity requires students to work at the higher levels of Bloom’s Taxonomy. Because they are working within a budget framework, they aren’t necessarily creating something new, but they are evaluating information by making reasoned choices and defending those choices (Armstrong, 2010). 

After identifying the essential question, I sequenced the learning activities and formative assessment tasks. Firstly, the teacher will create a Google Form where students will identify their initial foundation of knowledge and prior understandings. Students should describe what they know (or think they know), where they learned the information, and what they want to learn in the unit. The Google Form will move the students’ responses into a Google Sheet that the teacher can quickly scan. Furthermore, the teacher can use the find tool to check how often certain words or phrases occur in the students’ answers. Identifying prior knowledge is essential when working in a constructivist environment. Having students think about what they already know provides a platform to construct and attach new concepts, information, and understandings.

Formative assessment will be employed both informally and formally throughout the unit. The teacher will assess students informally within class discussions, one-on-one conversations, and observation. “Knowing where students stand on a day-to-day basis enables teachers to determine where they are in relation to where they should be, so that they can provide the appropriate scaffolding to move their students forward in their learning” (Ruiz-Primo, 2011, p. 23). While there is a clear continuum of learning activities planned within the unit, the teacher should respond to this informal formative assessment and adjust their plans. Before completing the final budgeting activity, a formative task asks students to create a budget without taking the planned purchase into account. This task will be self-assessed based on the criteria co-created by the student and teacher. Students should know how to create a balanced budget before beginning their final project. This ensures that the students understand the project and the criteria. If they did not complete this task, it would be unclear how much of their final project was influenced by how much they understood the assignment and criteria.

Throughout the learning plan, collaboration in synchronous gatherings is encouraged among the students. This collaboration is mediated through different platforms such as Jamboards, DESMOS, Popplet, and breakout rooms within Google Meet. This collaboration helps students socially construct their understanding of the material; it helps them develop social and interpersonal skills crucial for effective participation in society.

To meet the needs of a diverse group of learners, the principles of universal design for learning (UDL) are incorporated within the unit. Students that struggle with executive function or attention will benefit from having multiple short sessions rather than full 60-90 minute classes. Organising the unit on a platform such as Google Classroom assists with executive functioning since the student needs to visit only one site to access the unit’s materials.

Because the unit is available online, students can use Google Read and Write (https://www.texthelp.com/products/read-and-write-education/for-google-chrome/). This powerful Chrome extension connects students with a variety of literacy supports. For example, students can dictate text or voice notes or have text read aloud to them. Students can create vocabulary lists, mask parts of the screen to focus on the part of the screen that they are working on, check spelling and grammar, and use predictive type. 

[bookmark: _Hlk100657718]The teacher can differentiate tasks in multiple ways. They can adapt the final assessment task by minimising the expenses that students need to consider assisting students that have difficulty with executive functioning. For students that struggle with written output, a teacher can accept an audio file containing the student’s reflection. For synchronous activities, the teacher could intentionally create heterogeneous groupings so each student can utilise the strengths of others.

This online unit has both synchronous and asynchronous components. The synchronous sessions focus on collaboration and connection where students work both in small groups and as a class as a whole. The asynchronous activities ask students to learn concepts through videos and independent activities. I have not added any time constraints to the activities. Still, in general, I estimate each session to take no longer than 30 minutes, except for the synchronous DESMOS interest activity and the final summative assessment. It would be possible to transition this unit to a hybrid model, where the instruction is flipped. Synchronous activities could occur in the classroom, and asynchronous activities would happen outside of class time. 

Many school districts use other platforms instead of GAFE, so teachers and students would require alternatives to Google Forms and Jamboards. Formative (www.formative.com) is a powerful formative assessment tool that is an excellent alternative to Google Forms. Popplet (www.popplet.com) is an online mind-mapping tool alternative to Jamboard.

[bookmark: _23tm88rj5r40]Conclusion
Teachers always design learning sequences with the best intentions. Using the UbD framework to plan the unit encouraged me to think beyond the simple learning outcomes included in the BC curriculum. Asking students to reach beyond only the knowing and understanding levels of Bloom’s taxonomy will hopefully encourage an in-depth understanding of financial literacy. Unfortunately, it is almost always the case that as soon as a teacher begins teaching from such a detailed plan, things go off the rails. A teacher should be prepared for this and adjust the plan as needed in response to the needs of their students. Not deviating from the outline of tasks listed in the unit plan would be detrimental if formative assessment indicates that the students are not meeting expectations. A teacher should always reflect on a unit when it is complete and, ideally, make notes so adjustments can be made for the following year. I would consider this unit a success if the students were able to answer the essential question at the end of the unit in the context of their project.

Using the UbD framework pushed me to think about the purpose of this financial literacy unit. I wanted to create a rich unit, but developing the unit plan was much more tricky than expected as I had to step back and think about the overall goals. Developing the essential question was challenging, but once I did that, sequencing the learning outcomes was more straightforward since I knew the end goal. The final product is a rich unit that incorporates asynchronous and synchronous online components, collaboration, and an overarching purpose.
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Financial Literacy: Mathematics 9
	Stage 1 Desired Results

	ESTABLISHED GOALS                                  
The goals for students will be to 1) apply their understanding of financial concepts to create a personal budget for a planned purchase, and 2) to justify their choices while answering the essential question, “How does making a plan influence our choices?” While working through these goals, the students will meet the following Mathematics 9 learning outcomes from the BC Curriculum
	Transfer

	
	Students will be able to independently use their learning to…                                                 
Connect the concepts of banking and budgeting to each other and areas of personal interest (BC Mathematics 9 Curricular Competency)

	
	Meaning

	
	UNDERSTANDINGS                                       
Students will understand that…
·   	Making plans help us make reasoned choices in all areas of our lives
	ESSENTIAL QUESTIONS                                
·   	How does making a plan influence our choices?

	
	Acquisition

	
	Students will know…                                     
·   	The differences between chequing and savings accounts
·   	What simple interest is and where we find it
·   	The importance of savings
·   	What a budget is
·   	How to save for planned purchases
	Students will be skilled at…                          
·   	Choosing between chequing and savings accounts for different purposes
·   	Calculating simple interest
·   	Differentiating between wants and needs
·   	Applying understanding of budgeting to create a balanced budget
·   	Creating a balanced budget that allows for saving for a planned purchase
·   	Justify their choices

	Stage 2 - Evidence

	Evaluative Criteria
	Assessment Evidence

	Will be co-created with students; criteria will include:
·   	A planned purchase
·   	Wants vs. needs
·   	Income vs. expenses
·   	Balanced budget
	PERFORMANCE TASK(S):                                                                                                       
Students will identify a planned purchase. They will then create a balanced budget where they identify how they will save for this purchase.
 
Students will then write a paragraph about how they chose what to save for, identified their wants and needs, and made choices that allowed them to save enough for their purchase.
 
For students who are uncomfortable discussing personal finances, three characters will be created with individual profiles; students can choose one of these characters and adopt their persona. This given situation will still require students to make choices, but it won’t require them to disclose their income or expenses.

	Feedback in terms of comments
	OTHER FORMATIVE EVIDENCE:                                                                                              
Pre- assessment: This will be a Google Form where students will identify their initial foundation of knowledge and prior understandings of the material. A Know-Want to Know-Learn format will inspire the structure of the form.

	Feedback on simple interest calculations.
	Simple Interest activity: students will collaborate on an inquiry-based activity that will show them how simple interest works. This activity will employ DESMOS to show them how investments accrue interest over time, and the growth that occurs as a result. Each heterogenous grouping will get their own situation to model.
 
Students will then reflect on how simple interest works and practice simple interest calculations.

	Criteria co-created by students; this will be the same criteria as the final assessment.
 
Students will self-assess based on the criteria.

	Budget activity: Students will practice creating a budget where income equals expenses. They will use a student budget worksheet on the Financial Consumer Agency of Canada website (https://www.canada.ca/en/financial-consumer-agency/services/budget-student-life/student-budget-worksheet.html)

	Stage 3 – Learning Plan

	[bookmark: _Hlk100658216]Summary of Key Learning Events and Instruction
Throughout, the teacher will weave the concept of choices and plans into instruction and activities.
1. 	Before class: students complete the pre-assessment

[bookmark: _Hlk100657969]2. 	SYNCHRONOUS: as a class, we discuss what came up in the pre-assessment, guided by what information the teacher gathered. A mind-map will be created on a Jamboard where students can see what information they are coming in with. The class will discuss where they hear about finances in their day-to-day life.

3. 	ASYNCHRONOUS: Students choose a financial institution and look at chequing vs. savings accounts. They identify similarities and differences between the two types of accounts. This would be done as an assignment on Google Classroom. They then watch a video (https://www.youtube.com/watch?v=ZlMJfmdSmD8&ab_channel=PracticalPersonalFinance) that identifies the differences between the two.

4. 	SYNCHRONOUS: Students collaborate on a DESMOS activity that shows the power of simple interest. Students will create a graph that shows how simple interest works (https://www.desmos.com/calculator/achtaeddaf)  Extension activity: students explore compound interest. (https://www.desmos.com/calculator/skjxrjtaer) This activity will be discussed as a group, and students will answer questions on a Google Form to be submitted as an assignment to the teacher.
5. 	ASYNCHRONOUS: Students will watch a video that summarizes the concept of simple interest. (https://www.youtube.com/watch?v=zcm4qn3W7B4
6. 	SYNCHRONOUS: In heterogenous groupings, students will brainstorm needs vs. wants. Students will show their brainstorming visually on a Popplet screen. (https://www.popplet.com/)
7. 	ASYNCRONOUS: Students will work through the needs vs. wants activity from the Financial Consumer Agency of Canada (https://www.canada.ca/en/financial-consumer-agency/services/financial-toolkit/income-expenses-budget/income-expenses-budget-1/2.html) 
8. 	SYNCHRONOUS: Students break into pairs where they aim to answer the question, “Are wants and needs personal decisions?” This relates back to the essential question. Then as a class, collaborate on a Jamboard to relate needs vs. wants with expenses and income. Discuss income and expenses.
9. 	ASYNCHRONOUS: e-learning video: How to prepare a budget (https://www.canada.ca/en/financial-consumer-agency/services/financial-basics/financial-basics-videos/financial-basics-video-budgeting.html) This is in preparation for the final task.
[bookmark: _Hlk100658007]10.  SYNCRONOUS: Teacher will review budgeting, and will introduce the student budget worksheet at (https://www.canada.ca/en/financial-consumer-agency/services/budget-student-life/student-budget-worksheet.html) Teacher will then introduce the formative assessment task where students use the worksheet to create a balanced budget. Teacher will create a profile of a student and give the student certain income and expenses, including wants and needs. Students and teacher co-create criteria for this budget.
11.  ASYNCHRONOUS: Students work on the formative assessment
[bookmark: _Hlk100658021]12.  SYNCHRONOUS: As a class, discuss the issues faced by the students. What was easy, what was difficult? Students then use the co-created criteria to self-assess. Then, the teacher introduces the summative activity.
13.  ASYNCRONOUS: Students work on the summative activity, including creating the budget and reflecting on the essential questions
14.  SYNCRONOUS: Final unit reflection.


 
UbD Template 2.0, downloaded from https://jaymctighe.com/resources/#1521225059545-3fe59c79-239c
