
Apprentice Teaching in Secondary Mathematics and Science 
 
 

Heather McNeill’s Formative Assessment Assignment and Analysis 

 

Directions:  

1. Select four formative assessments from 75 Practical Strategies for Linking Assessment, 

Instruction and Learning. 

 Describe the assessments that you selected. 

 How did you choose the assessment technique and the content assessed? 

 What standards did the assessments address? 

a.) Commit & Toss: Students work out a solution to a problem on a printed piece of paper then 

without their name written, crumple and toss the paper. Each student ends up with a random 

paper that they then feel comfortable to share with others and discuss.  

I decided to choose this technique to help address whether or not students had learned their 

formulas for the upcoming test.  Students could share what their paper said and inform the class 

if there were any incorrect formulas.  

MA.912.G.7: Describe and make regular and nonregular polyhedra (cube, pyramid, tetrahedron, 

octahedron, etc.). Explore relationships among the faces, edges, and vertices of polyhedra. 

Describe sets of points on spheres, using terms such as great circle. Describe symmetries of 

solids, and understand the properties of congruent and similar solids. 

b.) Create the Problem: Students are given the answer and must show how to work backwards to 

figure out the real-world problem.  

I decided to use this technique to have students apply and explain the formulas they were 

learning in a reverse fashion.  

MA.912.G.2: Identify and describe polygons (triangles, quadrilaterals, pentagons, hexagons, 

etc.), using terms such as regular, convex, and concave. Find measures 

of angles, sides, perimeters, and areas of polygons, justifying the methods used. 

Apply transformations to polygons. Relate geometry to algebra by using coordinate geometry to 

determine transformations. Use algebraic reasoning to determine congruence, similarity, 

and symmetry. Create and verify tessellations of the plane using polygons. 

c.) Example, Nonexample: Students determine definitions and classifications from given 

examples and nonexamples of solids.  

I wanted to use this technique to test if students understood what each solid was. To see if they 

could identify each type, this way they could draw a described solid when necessary.  

MA.912.G.2: Identify and describe polygons (triangles, quadrilaterals, pentagons, hexagons, 

etc.), using terms such as regular, convex, and concave. Find measures 

of angles, sides, perimeters, and areas of polygons, justifying the methods used. 

Apply transformations to polygons. Relate geometry to algebra by using coordinate geometry to 

determine transformations. Use algebraic reasoning to determine congruence, similarity, 

and symmetry. Create and verify tessellations of the plane using polygons. 
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d.) Muddiest Point: This asks students to write down their most difficult, challenging part of the 

lesson/concept.  

I used this as the students were leaving so that I could better prepare for the next day’s lesson.  It 

would help me to see what I needed to reinforce before moving on.  

MA.912.G.2: Identify and describe polygons (triangles, quadrilaterals, pentagons, hexagons, 

etc.), using terms such as regular, convex, and concave. Find measures 

of angles, sides, perimeters, and areas of polygons, justifying the methods used. 

Apply transformations to polygons. Relate geometry to algebra by using coordinate geometry to 

determine transformations. Use algebraic reasoning to determine congruence, similarity, 

and symmetry. Create and verify tessellations of the plane using polygons. 

2. Administer the assessments and collect student artifacts. 

 How many students and which grade level did you assess? 

19 students (when all present) at grade 10 

 What accommodations did you make for students with different learning styles and needs? 

Both printed and posted versions of the question were provided.  Some students were 

allowed additional time.  

 

3. Select 1 of the assessments and develop a detailed rubric for scoring the assessment. (Create the 

problem) 

 Use the appropriate content rubric to help you develop the rubric for your assessment.  

 

Levels Explanation of the levels  

 

Typical student responses at each level of reasoning 

on the best concert tour task 

Extended 

abstract 

Students generalize the 

structure to make it new and 

more abstract. 

They identify the formula A=1/2aP or A=1/2sna. They 

recognize the given information in the problem as 

pieces of the formula.  Substitute 400 in for A and 8 for 

a. Students will construct the formula with the given 

pieces substituted in correctly. 400=1/2(8)p or 

400=1/2(8)sn.  Students make the connection that a 

regular hexagon has six congruent sides.  Each side has 

a length of 16 2/3, given information.  Students will 

need to make the connection that they need to use these 

pieces to find the perimeter of the regular hexagon. 

They accurately multiply to show that the formula 

holds true.  Explain that they need to apply the formula 

for finding the area of polygons.   

Analytical  Students integrate the ideas to 

create a meaningful structure. 

They identify the formula A=1/2aP or A=1/2sna. They 

recognize the given information in the problem as 

pieces of the formula.  Substitute 400 in for A and 8 for 

a. Students will construct the formula with the given 

pieces substituted in correctly. 400=1/2(8)p or 

400=1/2(8)sn.  Students make the connection that a 

regular hexagon has six congruent sides.  Each side has 
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a length of 16 2/3, given information.  Students will 

need to make the connection that they need to use these 

pieces to find the perimeter of the regular hexagon. 

They accurately multiply to show that the formula 

holds true.   

Quantitative  Students can identify 

mathematical ideas in a 

quantitative way but cannot 

integrate these mathematical 

ideas during the task. 

They identify the formula A=1/2aP or A=1/2sna. They 

recognize the given information in the problem as 

pieces of the formula.  Substitute 400 in for A and 8 for 

a. Students will construct the formula with the given 

pieces substituted in correctly. 400=1/2(8)p or 

400=1/2(8)sn.  They say they need more information 

and cannot find the perimeter and therefore cannot 

solve the problem. 

Transitional Students focus on only one 

aspect of the solution. 

They identify the formula A=1/2aP or A=1/2sna. They 

recognize the given information in the problem as 

pieces of the formula.  Substitute 400 in for A and 8 for 

a. Students will construct the formula with the given 

pieces substituted in correctly. 400=1/2(8)p or 

400=1/2(8)sn.  The students stop at that point not 

recognizing that they need to find perimeter. 

Idiosyncratic  This level is based on 

subjective reasoning with 

unrelated data and is affected 

by subjective beliefs and 

personal experiences. 

Students recognize that they need to use the area 

formula and the given values but do not know how to 

apply them appropriately. 

 

4. Analyze student results using the rubric.  

 Describe in detail how the students responded to the assessments and how they performed. 

 Either describe student responses or cut-and-paste some actual samples of student work. 

(Please see below) 

After analyzing the student assessments from day one of the PBI 2 Day lesson, I see that I have 

students with answers that range from level 1 to level 5 (extended abstract).  I had one student 

who only had stuff written down to turn in because I helped him.  The day of the lesson when 

students were to answer the question he only had a hexagon on his paper, he had no given values 

written down.  I helped him through the problem, having him write the given values and write 

the area formula we had just developed during the lesson. (Which he looked back to his notes 

page for). So if I take myself and my assistance out of the picture, I had one student who had no 

clue of how to go about the problem, I would rate him a level 0.  I had 1 student who I would 

rate a level 1, he drew a picture, labeled the given information and wrote, “ You need to find the 

number of sides, radius, length of side. Number of sides = 6. Radius = .” I am not sure if he ran 

out of time or what, but simply based on the work turned in I see that he know the parts of 

information he needs to find the area, however there is no proof that he knows how to apply the 

information.  I did not have any transitional students by the way the rubric defines it explicitly, 

however I do think she would qualify as transitional, because she was not a level one or a level 

three.  She differed from the description of transitional because she did find the values to get the 

perimeter, however she did not show that she knew to set (1/2)(16/2/3)(6)(8) equal to the given 

area (400).  Again, I don’t know if she just ran out of time or what, she does have written  “a = 
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(1/2) (ans)” but she never plugged in 400 for her a (area). My next category that I identified had 

one student who showed that she tried applying both versions of the formula, A = (1/2)asn and A 

= (1/2)ap.  This stood out to me because most students went directly for the A = (1/2)asn 

formula.  She however first tried finding the perimeter by multiplying the side length by the 

number of sides of the polygon.  However, she did not find a value for the perimeter; instead she 

jumped to the other version of the formula and plugged in the given values to arrive at 400.  A 

majority of my students fell in the analytical category.  All but 7 followed the description as it is 

described.  I guess they didn’t see the word “Explain.” At the end of the task.  As mentioned 

before, all the students used the A = (1/2)asn version of the formula, plugged in their given 

information and set it equal to 400.  Then they were done.  There were no written words on their 

paper.  I had 4 students who reached the extended abstract level of the rubric when answering the 

formative assessment question.  Not only did they show mathematically that the two sides were 

equal, they then explained in words what they did. How they got the values they did and in what 

way they are to be applied to one another.  

 

5. Reflect on student understanding based on results obtained using the rubric. 

 Were you surprised at how the students performed on your assessments? 

 What do you know about the thinking patterns of the students in your class after having 

performed the assessment that you didn't know beforehand? 

I was not surprised by how the students performed. They did as I would have hoped they would.  

A majority did a fair job and my A+ students came through and answered the question 

completely, i.e. explain their process as asked.  I have learned that students may think that the 

two formulas are different and there was only one correct one to be applied in this problem.  I 

have also learned that students ignore the word “explain”.  I don’t know what to do to make sure 

that they explain their work besides looking for words on their paper when they try to turn it in.  

If it does not have an explanation I could send them back to add one.  However in this case, there 

was no time for that.  As mentioned in the earlier response, I think that a few of the students 

might have been rushed with this question and therefore where not able to show all that they 

could do.  

 

6. Address how the assessment will inform your instruction and address student needs. 

 Discuss the instructional implications stemming from the assessment (i.e., how will the 

results alter the way that you teach the class now that you have more information about how 

they think)? 

In the future when teaching this I will have more time to go through and not rush the explain 

portion of the lesson.   The students were doing so well with the explore I didn’t want to stop 

them so I let them continue and in turn ran short on time for the explanation.  I think giving more 

time to the explanation, I could make sure students see why and understand that the two formulas 

are indeed the same.  I think allowing more time on the explain would provide us all the 

opportunity to hear all that was discovered in the explore section of the lesson.  I had students 

that could come to the board and show that finding the area of 6 congruent triangles would give 

them the same result.  I would want students to see all the relationships involved and what we 

mean when we say that sn and p are the same thing.  So to sum it up, I would keep the lesson 

how it was designed, just allow more time for the explain portion.  (I think in the actual write up 

of the lesson the allotted time would have been enough, just the time allowed in the class due to 
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going over homework and administrative tasks, I was unable to follow the timeline.) A larger 

change, outside of just teaching this lesson for two days would be to have my students writing 

more in math.  I love the idea of having them write in composition books to explain to someone 

the concept they are learning.  I think if students began this practice at the beginning of the 

school year, they would be trained, if you will, to provide a couple sentence explanation on a 

problem like this where it asks them to explain.  This would be something that is set up earlier in 

the year, not just for this lesson.  

Level 5: 

 

 
 
Level 4: 
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