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Abstract 

This paper summarizes two challenges presented by Lorraine Day in “Mathematically Rich, 

Investigative Tasks for Teaching Algebra.” While summarizing these two challenges, the 

paper discusses how aspects of each challenge address the Common Core State Standards 

for Mathematical Practice. It also discusses how these challenges might support effective 

teaching of mathematics.  
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In “Mathematically Rich, Investigative Tasks for Teaching Algebra,” the author, 

Lorraine Day, addresses the benefits of using investigative tasks that allow students to 

explore algebraic concepts and think mathematically. She does this by sharing two 

different tasks that focus on discerning algebraic patterns. The use of investigative tasks 

enables the teacher to address the Standards for Mathematical Practice (MP) by giving 

students the opportunity to explore different approaches to a mathematical concept and 

engage in mathematical thought.  

The first task that Day introduces is called the Mountain Range Challenge. This 

challenge starts by having the students represent a mountain in the shape of an equilateral 

triangle using physical manipulatives or craft sticks. Doing so will allow the students to 

develop conceptual understanding and make meaning of the problem in a contextualized 

environment before relating it to symbolic algebra. Once they have the first mountain built, 

they are asked to add a second mountain of the same size by placing it so that it is partially 

covered by the first mountain. At this point, the students are encouraged to visually 

represent what they have done with the craft sticks on isometric dot paper. This is also the 

point where the teacher leads a discussion with the class on the most effective tools to use 

to strategically collect data on the developing mountain ranges. This type of discussion 

addresses the fifth Standards for Mathematical Practice, MP5, by having the students 

consider the strategic and effective use of different tools for collecting data (California 

Department of Education [CDE], 2014). 

After the discussion, the students are asked to predict how many sticks they would 

need to construct mountain ranges with different numbers of peaks based on what they 

have already constructed. Then, they are asked to construct these different sizes of 
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mountain ranges (with the varying number of peaks) and record their data using the 

collection tool they decided to use. Once they have their mountain ranges constructed and 

their data recorded, they are asked to articulate the strategy they used and translate it into 

symbolic form with an expression. Doing this allows the students to decontextualize the 

task and describe in a more abstract way. By having the students do this, the teacher will be 

able to address MP2 of the Common Core State Standards for Mathematical Practice 

(CCSSMP), which specifically refers to decontextualizing as one of its key components for 

developing a student’s ability to reason abstractly (CDE, 2014).  

Once the students have articulated the strategy they used and translated it into 

symbolic form, the teacher leads a whole-class discussion on the different strategies used 

and the different expressions created to describe these strategies. In the first Standard for 

Mathematic Practice, MP1, students are expected to compare their approaches during 

discussions to make sense of the mathematical concepts (CDE, 2014). By discussing and 

comparing the different strategies and their respective expressions, students will be able to 

simplify each expression as they look for equivalency. 

 In the Painted Cubes challenge, a 4 × 4 × 4 cube of 64 wooden cubes is constructed 

so that each face of the 4 × 4 × 4 is painted. When the 4 × 4 × 4 is taken apart into its 64 

individual wooden cubes, the students have two tasks to complete. First, they must 

reassemble the 64 individual wooden cubes into the 4 × 4 × 4 cube by keeping the same 

painted faces together. Second, they engage in a discussion on how they would categorize 

the different wooden blocks. For some students, this could mean developing a chart that 

displays how many wooden blocks there are for each of the number of faces painted. For 

other students, this could mean creating an expression for each type of wooden cube (i.e. 
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cubes with 0, 1, 2, or 3 faces painted) in order to describe the number of individual wooden 

cubes that that fall in these categories. 

 Both challenges follow the Concrete, Semi-Concrete, Abstract (CSA) teaching 

sequence. The CSA teaching sequence provides the students with the opportunity to 

transition from concrete modeling to symbolic translation, allowing them to develop 

conceptual understanding (Van de Walle, Karp, & Bay-Williams, 2013). Because the two 

challenges follow the CAS teaching sequence, they also allow for multiple entry and exit 

points. Adding multiple entry and exit points to any task is critical for providing students 

with equity of access to conceptually understanding the mathematical concept (Van de 

Walle et al., 2013). While having multiple entry and exit points is critical to providing 

equity of access, it also addresses the first Standard for Mathematical Practice, MP1, which 

focuses on developing a student’s approach to solving mathematical problems that makes 

sense to that student (CDE, 2014).  

The use of multiple representations (e.g. concrete modeling and visual diagramming 

on isometric dot paper) in both challenges is also prominently used in the CAS teaching 

sequence. In the Mountain Range Challenge, for example, the students are expected to draw 

connections in their understanding of the problem between concrete modeling of the 

mountain range with craft sticks and visually diagramming the mountain range on 

isometric dot paper. As they record their observations graphically and discern any 

patterns, they engage in a discussion with their peers in order to make meaning of the 

problem (Day, 2015). In the Painted Cubes challenge, the students are expected to 

represent their observations using different methods and discuss their methods to develop 

a deeper conceptual understanding of the problem.  
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