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What is Rigor?


Let me begin by giving you a glimpse into our typical weekly math department meetings. “Where are you in the CPM curriculum?” “Are your students going to have completed the entire curriculum by CST testing?” “How can you create student engagement while teaching CPM?” Administration poses these questions to all math teachers and we are expected to give the “right” answers. “Yes, we are right on pace.” Of course as teachers, we want to teach all of the key standards before students are tested on them. But at whose expense? We all know that when many students feel overwhelmed, they often shut down. Should we rush through twenty-five different standards and teach breadth, but not in depth? Is it okay to stray from our curriculum and take bits and pieces out while adding other valuable learning experiences that will help increase student engagement and understanding? 

I feel that solely teaching the curriculum and not planning more creative learning experiences throughout would be extremely unfulfilling and boring for both me and my students. Planning fun lessons and projects that promote student creativity and engagement is like a breath of fresh air. Students often come into my math class with a fixed perception about mathematics. They often believe math is solving problems from a textbook. The lesson I planned and implemented allowed students to review several different math concepts and express their knowledge and understanding in creative ways. Students were expected to choose from different activities based on their interests and learning styles. They chose four out of six activities on a cube they rolled that allowed them to express their understanding in different ways, such as writing a rap song, a poem, creating word problems, playing a game, or thinking about real life careers that apply these math concepts. I also created different leveled cubes in order to provide each partnership with problems and activities that were at their readiness level. Students received different leveled cubes but didn’t even realize it. This was a discrete way to differentiate according to students’ readiness levels.  I asked my administrator, Joel to observe my lesson and give feedback on student engagement and understanding. Our post observation conversation was very interesting and not at all surprising to me.

Although the lesson wasn’t perfect, I felt the lesson went great. Nearly all students were engaged and on task the entire time. Most of their final products submitted demonstrated a deep level of understanding and most importantly, students were having fun while learning! Students felt empowered by choosing their activities and although I was nervous for them to choose their own partners, most seemed to have chosen them wisely. There were aspects of the lesson I will definitely for future use. This was the first time students have been given the opportunity to create a song about math. Although I modeled my integer rap, students seemed to struggle with this activity, creating more general math songs that didn’t quite demonstrate a real deep understanding of the concept. They were fixated more on the rhythm and beat of their song, rather than creating lyrics about their concept. Since this was the first time students were exposed to this type of activity in my math class, I expected this to be a challenge for them. Next time I give students the choice of writing a song, I plan to scaffold it more by having them first identify key points about their concept they will include in their song. Then, after writing these down, they will begin to develop their song. When I teach this lesson again in the future, I will also give students two days to complete their activities instead of trying to squeeze it into one day. Although they had about an hour to work with their partners, I felt many of the groups were rushing to finish all four activities. This is also something Joel agreed with, although he was not as supportive of me straying from the CPM curriculum for another day for “this type of lesson.”

Much of the feedback Joel gave me, I agreed with. He thought students should have chosen only two or three of the activities instead of four. He also noticed a few groups struggling with creating the rap song, as I mentioned previously. However, he felt the lesson was not rigorous enough. When asked to elaborate on this, he seemed a bit stuck. He was not sure if students demonstrated a deep level of understanding. I then suggested that we take a closer look at the students; work from this lesson. Together, we looked at various students’ work. This included posters of rap songs, written explanations teaching another how to solve certain types of problems, multi- step word problems students created with explanations on how to solve them, different mathematical expressions that give different target answers using the Order of Operations, and elaborate mind maps with specific concepts in the center. I then posed the questions to Joel, “What is rigor and how can we tell if a lesson is rigorous?” From previous conversations, I know that one of the aspects of our math curriculum that he loves most is that the problems are very challenging and “rigorous.” Although he did not totally answer this question completely, I believe he felt that students expressing their understanding in more creative and “unconventional” ways were not as “rigorous.” I guess I will agree to disagree with the notion that these alternative ways of student learning and demonstrating their knowledge and understanding are not as rigorous as the book work we are expected to have students do daily. 

The most rewarding part of this experience came from my students’ responses in an interview I conducted following the lesson. The first question I posed to students was as follows, “How did you feel about today’s lesson?” All in all, students’ responses showed that they really enjoyed their experience and hope we do more lessons like this in the future. One student stated, “I loved that we got to choose our own partner and it was fun because we got to show our learning in more fun ways like a rap song, instead of just taking another test.” Another student said, “I like when you mix it up for us and we don’t just work with our teams in our books.” A third student responded, “It was cool that we got to choose what activities we wanted to do. So if we weren’t good at writing songs, we could choose something else.” Many students asked if they could continue working on these activities the following math class. In addition, I asked students, “How do you feel about having the opportunity to choose within your learning?” While most students loved the power of choice, one wished the activities were chosen for them and felt a bit overwhelmed having to take on this responsibility. Other student responses to this question were as follows. “It was fun because if you didn’t want to do one of the sides, you could choose another.” “I liked being able to choose a partner that was my friend and I knew I could work well with.” “It gets boring when the teacher always chooses everything for you. You end up doing the same thing over and over again.” “We liked that there were different sides of the cube to choose from and when we got stuck on one side, we could choose a different side to do.” 


Based on the level of student engagement, the final products students produced, and their responses to the cubing lesson, I was left feeling inspired, excited and motivated to continue planning fun and creative lessons that allow students to explore mathematics in more alternative ways. Creating motivating math lessons that not only differentiate for students’ readiness levels, but also individual interests, will continue to increase students’ engagement and shift students’ paradigms about the ways we teach and learn mathematics.  

Cubing Lesson:

A fun way to review and represent student’s knowledge.

Prior to lesson: Determine groups according to students’ interests and readiness. I plan to differentiate for each student, by having the difficulty levels of the cubes be different. I also plan to differentiate according to students’ learning styles. They will have opportunities to represent what they know in a variety of ways, such as making a song or rap, comparing two problems, illustrating etc. 

Purpose: Students will be reviewing several concepts that they have explored in the previous chapter. They will be representing their knowledge on these topics in a variety of ways. 

QQ/ Warm up:

Students choose three out of four review problems to answer. 

1. Simplify the following expression. Circle the terms.

2. Explain how to subtract integers. Create an example to help illustrate your explanation.

3. Write an equivalency triangle for this picture representation.

4. Solve: 

a.  –10 + -3



b. –5 • 4


Launch: 1. Mind Map together with PEMDAS 2. Model my integer rap

2. Go over the rules, expectations and students checklist for cubing exorcise.

3. Students choose partner to work with.

Name:__________

Partner:________

Student Check list:  Check each box as you complete the lesson.

I have successfully completed at least four of the six sides on the cube.

I have made final drafts for at least two of the sides of the cube. (Poster, mobile etc. BE CREATIVE) 

My partner and I have put in 100% effort and have created work we are proud of.

Grading Rubric: Here is how you will be graded on today’s work: Please fill out the self-assessment below.






student/    teacher







Accuracy of your work: 10 pts 
 ______   _______

Completion of tasks above: 10 pts ______
_______

Effort: 10pts 


 ______
_______

Creativity: 10 pts


 ______
_______

Total points: 


 ______
_______

Explore:  REFER to CUBES (Each partnership will be given a cube that is at their level of readiness.) They will complete four out of six of the activities and prepare two final products. They will be ready to present one of the activities to the class. 

Summary:  Students choose one of the activities they did and present it to the class. 

