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#DataInAction—Math Superpowers 

THE INQUIRY 

Is mathematics achievement all about the math, or can students advance their math achievement by 

empowering themselves as math students? EQAO research suggests that positive attitudes and 

strategies support success. 

PARTICIPANTS 

The inquiry considered 100 370 Ontario students (50 321 boys, 50 049 girls) attending publicly funded 

schools who completed the Grade 3 Student Questionnaire and who had EQAO math assessment results 

in primary, junior and Grade 9. Math results for Grade 3 (2008–2009), Grade 6 (2011–2012) and Grade 9 

(2014–2015) were linked. Students studying in English- and French-language school boards were 

included. 

MEASUREMENT 

Responding to statements contained in Table 1, at the end of the Grade 3 assessment, students rated 

themselves on their attitude toward math and on their use of math strategies using a three-point scale 

(low, moderate and high). These ratings were used to assign students to one of three groups for Math 

Attitude (low positive, moderately positive, highly positive). Similarly, the ratings were used to assign 

students to one of three groups for their use of math strategies (low use, moderate use and high use). 

Group assignment was established in Grade 3 and remained stable across Grades 3, 6 and 9. 

Table 1. Questionnaire Items Associated with Math Strategies and Attitude Toward Math 

Student Questionnaire Items 

Superpower 1: Attitude Toward Math 

1. I am good at mathematics. 

2. I like mathematics. 

3. I am able to answer difficult mathematics questions. 

Superpower 2: Math Strategies 

1. I do my best when I do mathematics activities in class. 

2. I think about the steps I will use to solve the problem. 

3. I read over the problem first to make sure I know what I am supposed to do. 

Note: Items within superpowers are more closely related to one another than they are to items in another 

superpower—EQAO checked the math. 

Achievement scores are the raw scores that underlie the achievement levels reported in provincial 

reporting.1 

1 Raw scores range from 0.1 to 4.9. 

1 



          

            

 
 

    

                 

                  

                

         

 

               

    

    

        

       

       

 

 
                 

                

                   

                 

    

Presented at the American Educational Research Association annual meeting, April 2019 

SUPERPOWER 1: MATH ATTITUDE 

Students who study in the academic math program in Grade 9 rated themselves as having moderate to 

high positivity toward mathematics in Grade 3—a finding that is true for both boys and girls (see Table 

2). Figure 1 illustrates that higher academic math achievement in Grade 9 is associated with positive 

attitudes toward math in Grade 3. 

Table 2. Frequency of Grade 3 Math Attitude by Gender—Academic Math Program in Grade 9 

Math Attitude in Grade 3 Boys Girls Total 

Low Positive (1) 1 476 1 537 3 013 

Moderately Positive (2) 16 089 20 660 36 749 

Highly Positive (3) 18 867 16 806 35 673 

Total 36 432 39 003 75 435 

Figure  1.  Math  Attitude  in  Grade  3  by  Achievement  Scores  in  Grade 9   Math—Academic  
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Grade 3 Grade 6 Grade 9 

Low Positive 3.17 3.12 3.07 

Moderately Positive 3.41 3.36 3.32 

Highly Positive 3.66 3.61 3.56 

Assessment Year 

Students who study in the applied math program in Grade 9 most often rated themselves as having 

moderately positive attitudes toward mathematics in Grade 3—a finding that is true for both boys and 

girls (see Table 3). As was the case with the students in the academic program, in the applied program, 

higher math achievement in Grade 9 is associated with positive attitudes toward math in Grade 3 (see 

Figure 2). 
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It is noteworthy that only students rating themselves as having highly positive attitudes demonstrated 

achievement that met provincial standards. 

Table 3. Frequency of Grade 3 Math Attitude by Gender—Applied Math Program in Grade 9 

Math Attitude in Grade 3 Boys Girls Total 

Low Positive (1) 1 637 1 163 2 800 

Moderately Positive (2) 7 680 6 723 14 403 

Highly Positive (3) 4 572 3 160 7 732 

Total 13 889 11 046 24 935 

Figure  2.  Math  Attitude  in  Grade  3  by  Achievement  Scores  in  Grade 9   Math—Academic  

 

 

 Grade 3 Math Attitude—Applied in Grade 9 
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Grade 3 Grade 6 Grade 9 

Low Positive 2.58 2.53 2.48 

Moderately Positive 2.82 2.78 2.73 

Highly Positive 3.07 3.02 2.97 

Assessment Year 

Taken together, the results highlight that a positive attitude toward math in Grade 3 is likely to lead to 

higher achievement. And the more positive the attitude in Grade 3, the better the score through the 

transition to high school. This is true for both programs of study (i.e., academic and applied) and for 

both boys and girls. 
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SUPERPOWER 2: USE OF MATH STRATEGIES 

Most often, students who study within the academic math program in Grade 9 rated themselves as 

having low to moderate use of strategies in Grade 3, which is true for both boys and girls (see Table 4). 

As was the case with Math Attitude, higher use of strategies forecasts higher achievement scores in 

Grade 9 (see Figure 3). 

Table 4. Frequency of Grade 3 Use of Math Strategies by Gender—Academic Math Program in Grade 9 

Math Strategies in Grade 3 Boys Girls Total 

Low Use (1) 15 529 11 133 26 662 

Moderate Use (2) 19 115 26 106 45 221 

High Use (3) 1 788 1 764 3 552 

Total 36 432 39 003 75 435 

Figure  3.  Use  of  Math  Strategies  in  Grade  3  by  Achievement  Scores  in  Grade  9  Math—Academic  
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Grade 3 Grade 6 Grade 9 

Low Use 3.33 3.28 3.23 

Moderate Use 3.44 3.39 3.34 

High Use 3.65 3.6 3.55 

1 

Assessment Year 

Students who study in the applied math program in Grade 9 most often rated themselves as low users of 

math strategies in Grade 3 (see Table 5). As was the case with the students in the academic program, in 

the applied program, higher math achievement in Grade 9 is associated with high usage of math 

strategies in Grade 3 (see Figure 4). And, similarly to the case with math attitude, only students rating 

themselves as high users of strategies demonstrated achievement that met provincial standards. 
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Table 5. Frequency of Grade 3 Use of Math Strategies by Gender—Applied Math Program in Grade 9 

Math Strategies in Grade 3 Boys Girls Total 

Low Use (1) 8 679 7 939 16 618 

Moderate Use (2) 4 797 2 831 7 628 

High Use (3) 413 276 689 

Total 13 889 11 046 24 935 

Figure  4.  Use  of  Math  Strategies  in  Grade  3  by  Achievement  Scores  in  Grade  9  Math—Applied  

 
 

   Grade 3 Use of Math Strategies—Applied in Grade 9 
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Grade 3 Grade 6 Grade 9 

Low Use 2.72 2.67 2.62 

Moderate Use 2.82 2.77 2.73 

High Use 3.04 2.99 2.94 

Assessment Year 

When Grade 3 students bring their best work, think about the steps that they need to use and clarify the 

question, their scores will reflect their actions. The use of these simple and teachable strategies in 

primary has effects lasting into high school. 
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CONCLUSION 

Success in mathematics is about math, yet this #DataInAction research suggests that there is more to 

math achievement than the numbers. Developing a positive attitude and using math strategies early 

have long-term payoffs; they empower students toward greater success. 

So, to all Grade 3 students: 

1. Choose a positive attitude for math. You can be good at mathematics; you can like math; and 

you will learn to answer difficult math questions. 

2. Bring your best efforts to the math activities you do at school. Think about the steps you use to 

solve math problems. 

3. Practise reading over the problem first to make sure you know what you are supposed to do. 

Sometimes math is more about the question than the answer. 

6 



2 Carlton Street, Suite 1200, Toronto ON  M5B 2M9 

Telephone: 1-888-327-7377  l Web site: www.eqao.com 

© 2019 Queen’s Printer for Ontario C
d
in
m
sp
_
n
e_
0
4
1
9
 

www.eqao.com

	#DataInAction—Math Superpowers
	SUPERPOWER 1: MATH ATTITUDE
	SUPERPOWER 2: USE OF MATH STRATEGIES
	CONCLUSION



Accessibility Report



		Filename: 

		math-superpowers-2019.pdf






		Report created by: 

		


		Organization: 

		





[Enter personal and organization information through the Preferences > Identity dialog.]


Summary


The checker found problems which may prevent the document from being fully accessible.



		Needs manual check: 0


		Passed manually: 2


		Failed manually: 0


		Skipped: 1


		Passed: 27


		Failed: 2





Detailed Report



		Document




		Rule Name		Status		Description


		Accessibility permission flag		Passed		Accessibility permission flag must be set


		Image-only PDF		Passed		Document is not image-only PDF


		Tagged PDF		Passed		Document is tagged PDF


		Logical Reading Order		Passed manually		Document structure provides a logical reading order


		Primary language		Passed		Text language is specified


		Title		Passed		Document title is showing in title bar


		Bookmarks		Passed		Bookmarks are present in large documents


		Color contrast		Passed manually		Document has appropriate color contrast


		Page Content




		Rule Name		Status		Description


		Tagged content		Passed		All page content is tagged


		Tagged annotations		Passed		All annotations are tagged


		Tab order		Passed		Tab order is consistent with structure order


		Character encoding		Passed		Reliable character encoding is provided


		Tagged multimedia		Passed		All multimedia objects are tagged


		Screen flicker		Passed		Page will not cause screen flicker


		Scripts		Passed		No inaccessible scripts


		Timed responses		Passed		Page does not require timed responses


		Navigation links		Passed		Navigation links are not repetitive


		Forms




		Rule Name		Status		Description


		Tagged form fields		Passed		All form fields are tagged


		Field descriptions		Passed		All form fields have description


		Alternate Text




		Rule Name		Status		Description


		Figures alternate text		Failed		Figures require alternate text


		Nested alternate text		Passed		Alternate text that will never be read


		Associated with content		Passed		Alternate text must be associated with some content


		Hides annotation		Passed		Alternate text should not hide annotation


		Other elements alternate text		Failed		Other elements that require alternate text


		Tables




		Rule Name		Status		Description


		Rows		Passed		TR must be a child of Table, THead, TBody, or TFoot


		TH and TD		Passed		TH and TD must be children of TR


		Headers		Passed		Tables should have headers


		Regularity		Passed		Tables must contain the same number of columns in each row and rows in each column


		Summary		Skipped		Tables must have a summary


		Lists




		Rule Name		Status		Description


		List items		Passed		LI must be a child of L


		Lbl and LBody		Passed		Lbl and LBody must be children of LI


		Headings




		Rule Name		Status		Description


		Appropriate nesting		Passed		Appropriate nesting







Back to Top


