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SRL:  Self-Regulated Learning

Self-Regulated Learning (SRL) is a theory of educational psychology built on 
cognitive science. 
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• We used the SRL model in supporting students in developmental mathematics and 
intermediate algebra.

• We developed instructional materials that promote SRL in mathematics.

• We helped students become more aware of their learning process.

Project Director:  John Hudesman
Co-Principal investigators:  Burt Flugman and Barry Zimmerman of CUNY Graduate Center CASE (Center for 
Advanced Study in Education)
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The Three Phases of SRL Model



The Steps of the SRL Model 
 

 
 
 
 
 
 

Evaluate It: Did the plan work? 
 
• Self-evaluate strategy use and 

goal achievement 
• Maintain or adapt the strategy 
 

Practice It: Am I doing it correctly? 
 
• Set processing goals to implement a 

learning strategy 
• Self-observe your strategic behavior 

and outcomes 
 
 

Plan It: What is the problem? 
 
• Review prior performance 
• Conduct a task analysis 
• Select strategies 
• Set goals and confidence estimates 
 



Examples of 
SRL in daily 

tasks

FOLLOWING THE THREE CYCLICAL 
PHASES OF SRL: 

• TRAINING FOR SPORTS

• LEARNING TO COOK

• FOLLOWING THROUGH A 
WEIGHT LOSS OR EXERCISE 
PROGRAM
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SRL in math:  Plan It

Review prior performance
How did I study math before?

Conducting a task analysis
- Break down the steps of a math problem 
- Understand what is involved in each step.

Selecting strategies
- Students are asked to select specific and appropriate 

learning strategies to achieve the goal. 
- The strategies should be recorded. 

Set a goal
Set a reasonable goal which includes :
(1) a numerically measurable outcome
(2)  a start date and an end date
(3)  the strategies that will be applied
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SRL in math:  Practice It

Am I implementing the plan correctly?

Homework Monitoring - conscious self-monitoring 
process

• Measures the level of student’s understanding of each 
problem

• Identifies areas of difficulties
• Seeks ways to resolve the difficulties
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SRL in math:  Evaluate It

• Self-Evaluation of Goal Achievement
• Did I achieve my goal?

• Maintaining and Adapting Strategies
• What strategies worked for me? 
• What strategies need to be revised?
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• Sets clear criteria for learning assessment and guides students in
goal setting, planning, and self-evaluation;

• Guides students in making learning decisions by replacing
ineffective strategies with effective ones;

• Provides frequent evaluation, ie. frequent quizzes, and gives high
quality feedback;

• Provides opportunities for self-correction and formative assessment.
• Facilitates in self-reflection and discussion about learning strategies

and learning behavior.

Building SRL Activities Into Daily Instruction



Developing Personal Skills Through the Use of 
SRL Learning Strategies

• Self-evaluation (I check over my work.)
• Organizing and transforming (I make an outline. I summarize.)
• Goal-setting and planning (I start reviewing for the exam early so I can pace 

myself.)
• Seeking information (I use the textbook/library/internet as my resources.)
• Keeping records and monitoring (I take notes.  I make a list of my mistakes.)
• Environmental structuring (I study in a quiet environment so I can 

concentrate.)
• Self-consequences (I reward myself when I do well.  I am angry with myself 

when I make careless mistakes on the exam.)
• Rehearsing (I keep practicing until I get it.)
• Seeking help from teachers, peers, tutors.
• Reviewing notes/textbooks/homework/handouts/tests.
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Test &

Self-Efficacy

Instructor

Feedback

Self-
Reflection

& test 
Revision

Further 
Evaluation & 
Feedback by 
Instructor 

SRL Dialogue 
& Strategic 
Planning for 
Next test

Using tests as an instrument in the SRL process



Levels of 
Students 
Engagement
in SRL 

Level of SRL Plan It Practice It Evaluate It
Guiding 
Questions

- What are you going
to accomplish?

- What steps will you
take to achieve the  
goal?  

- What strategy will 
you use to achieve 
the goal?

How can you monitor 
your progress and use of 
the chosen strategies?

- Did you achieve
your goal? 

- Did your strategy
help you achieve 
your goal? 

- What adjustments in 
strategy are necessary?

High
Show Consistent 
Engagement

Student performs task 
analysis and sets specific and 
achievable goals.  

Student consistently 
monitors his use of 
strategy during practice 

Student consistently 
evaluates his goal 
achievement and makes 
adjustment to his plan

Medium
Somewhat Engaged

Student develops a partial 
task analysis and is 
somewhat engaged in goal 
setting

Student sometimes 
monitors his use of 
strategy during practice

Student sometimes 
evaluates his goal 
achievement and makes 
adjustment to his plan

Low
Little or No 
Engagement

Student is unclear about task 
analysis and engages in little 
or no goal setting

Student rarely monitors 
his use of strategy 
during practice

Student rarely evaluates 
his goal achievement 
and makes adjustment 
to his plan



Self-Efficacy

13

Self-efficacy is a person’s beliefs 
about his or her ability and 
capacity to attain certain levels of 
performance. 

Such beliefs affect the attitude 
and behavior one holds towards 
a given task, as well as the 
motivation and the confidence to 
perform that task.



• Students with high self-efficacy 
approach difficulties as challenges to 
be mastered; 

• whereas students with low self-
efficacy view difficulties as threats to 
be avoided

• (Bandura,1994) 

Research has shown that 
there is a positive correlation 
between self-efficacy and 
academic performance

Positive self-efficacy is beneficial

• High self-efficacy gives people the 
aspiration to set higher goals, and 
the optimism to achieve beyond their 
usual performances. 



Self-efficacy can be cultivated
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Mastery creates strong self-efficacy;

Positive role model, whose background is similar to oneself, 
strengthens self-efficacy; 

Social persuasion or positive words of encouragement 
strengthen self-efficacy;

Positive emotion, reducing stress, or altering negative 
emotions strengthen self-efficacy.

(Bandura,1994) 



Overly inaccurate beliefs 
can diminish motivation 

and learning

OVERESTIMATION IN SELF-
EFFICACY CAN NEGATIVELY 
IMPACT ACADEMIC 
PERFORMANCE. 

(VANCOUVER & KENDALL, 
2006)



• Students who exhibit more accuracy in self-efficacy 
judgments also demonstrate higher self-regulated learning.  

• At-risk students were unwilling to implement helpful self-
regulated learning strategies because they were unaware of 
their academic difficulties and showed unrealistically high 
self-efficacy.  

(Zimmerman and Martinez-Pons, 1988) 
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Mathematics Self-Efficacy (MSE)

Serves as an indicator of students’ attitudes towards mathematics

Serves as a predictor of students’ mathematics performance 

Can be used in self-evaluation and self-reflection 

Helps students identify areas of difficulties and the complexities of the tasks

Helps students reflect deeply about their learning effectiveness.

Gives the motivation to create change in learning behavior at the metacognitive level



Type 1:  High mathematics performance and high MSE 
judgments
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Students exhibit 
confidence and consistency 

in their performance in 
mathematics.  

Show interest and 
motivation in learning 

mathematics.  

Teachers can provide 
challenging problems to 
help build stronger skills 

and self-efficacy. 

Students usually excel and 
pursue mathematics with 

confidence.



Type 2:  High mathematics performance but low MSE judgments (underestimation in 
mathematics self-efficacy)
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Students have the mathematics skills to 
excel, but lack confidence.  

Their performance may be 
inconsistent.  

They sometimes attribute good exam 
results as “luck.”  

With praise and the encouragement 
to do more practice problems, these 

students’ mathematical skills will 
strengthen, their performance will 

become more stable, and their 
confidence will increase.  

Teachers can help these students build 
mathematics self-efficacy by helping 

them achieve mastery.     



Type 3:  Low mathematics performance but high MSE judgments 
(overestimation in mathematics self-efficacy) 
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Students have low desire to take 
corrective action towards 

mathematics learning because 
they believe they “already know 

the mathematics.” 

They use excuses such as 
“careless mistakes” or “bad luck” 

to explain their poor 
performance. 

Their perceived over-confidence 
is a mask for their lack of self-

assurance. 

It may take many evidences of 
poor performance and MSE 

analysis before they surrender 
to truth. 

The teacher can bring about 
awareness by asking strategic 

questions.



Type 4:  Low mathematics performance and low MSE judgments
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Students show high mathematics 
anxiety and can be easily 
overwhelmed with tasks.  

The teacher must be patient in 
helping these students take 
preliminary steps in building 

mathematical skills and 
confidence.  

Teachers can assist 
understanding by breaking down 
a task into simpler parts based 
on students’ prior knowledge.  

The teacher can suggest 
organizational strategies such as 

note-taking, outlining, 
highlighting, and time 

management.  

Providing students a second 
chance to re-do test problems 
will help them focus on building 
stronger mathematics skills and 

alleviate test anxiety.  

By creating positive learning 
experiences, the teacher can 

help these students build 
mathematics self-efficacy.   



Level of Self-Efficacy vs. Level of Proficiency

• Teacher’s positive feedback can help boost the confidence
• The correlation between confidence level and the test score can help 

students adjust their self–efficacy judgment 
• Help students focus on the learning process and make connection that 

the result is the outcome of learning process, not a matter of luck.



The Role of the 
SRL Instructor

• Gives frequent quizzes to provide frequent and specific 
feedback

• Provides opportunity for quiz/test revision
• States strategies clearly on the board and model problem-

solving using the strategies.  Constantly refers to the 
strategies.

• Uses common mistakes as learning tool

• Asks questions that help students to connect or link topics 
together, such as “how” and “why”

• Identifies and challenges negative beliefs about student 
ability to succeed in math.

• Asks questions which raise self-awareness in learning.

• Teaches students to make accurate self-efficacy 
judgments.

• Coaches students to take responsibility for their own 
learning.

• Help students achieve positive experiences with math

24



References

• Bandura, A. (1994).  Self-efficacy. V.S. Ramachaudran (Ed.), Encyclopedia of Human 
Behavior, (Vol. 4, pp. 71-81).

• Chen, P. (2003). Exploring the accuracy and predictability of the self-efficacy beliefs of 
seventh-grade mathematics students. Learning and Individual Differences, 14, 79 – 92.

• Chen, P. (2006).  Relationship between students’ self-assessment of their capabilities and 
their teachers’ judgments of students’ capabilities in mathematics problem-solving.  
Psychological Reports, 98, 765 – 778.

• Chiu, M. M. & Klassen, R. M. (2010).  Relations of mathematics self-concept and its 
calibration with mathematics achievement:  Cultural differences among fifteen-year-olds 
in 34 countries.  Learning and Instruction, 20, 2 – 17.

• Han, S. (2014) Using Self-Efficacy Analysis in Predicting Math Learning Behavior and in
Guiding Math Instructions. MathAMATYC Educator, 5(2), pp. 47 – 56.

• Hudesman, J., Millet, N., Niezgoda, G., Han, S., & Flugman, S. (2013). The use of self-
regulated learning, formative assessment, and mastery learning to assist students enrolled
in developmental mathematics: A demonstration project. The International Journal of
Research and Review. Vol 10, March 2013.

• Vancouver, J. B. & Kendall, L. N. (2006).  When self-efficacy negatively relates to 
motivation and performance in a learning context.  Journal of Applied Psychology, 91(5), 
1146 – 1153.

• Zimmerman, B. J. & Martinez-Pons, M. (1988).  Construct validation of a strategy model of 
student self-regulated learning.  Journal of Educational Psychology, 80(3), 284 – 290.



Thank you 

Sandie Han
shan@citytech.cuny.edu

mailto:shan@


Name: ________________________________  Date_________ Exam # 2 – MAT1175 

 
After you have solved each problem, circle the number that represents how confident you are 

that you have solved it correctly.  Use the following scale to determine your confidence rating: 

 

Definitely not confident Not confident Undecided Confident Very confident  

 1 2 3 4 5 

REMEMBER! 

Show all your work. Simplify all your answers. 

 

1. Factor completely:  
481516 wzw   

 

 

 

Confidence rating 

1  •  2  •  3  •  4  •  5 

Performance rating 

1  •  2  •  3  •  4  •  5 

2. Solve by factoring:   xxx 2062 23   

 

 

 

Confidence rating 

1  •  2  •  3  •  4  •  5 

Performance rating 

1  •  2  •  3  •  4  •  5 

3. Multiply and simplify:  
5

26

2

4

18

25

5

12

a

yx

xy

ba
  

 

 

 

Confidence rating 

1  •  2  •  3  •  4  •  5 

Performance rating 

1  •  2  •  3  •  4  •  5 

4. Divide and simplify:     
364

187

81

6 2

2

2










x

xx

x

xx
 

 

 

 

Confidence rating 

1  •  2  •  3  •  4  •  5 

Performance rating 

1  •  2  •  3  •  4  •  5 

 

Alternative Problems: 

1.  Factor completely:   xx 4853    

2.   Solve by factoring:  xxx 108302 23   

3.   Multiply and simplify:  
72

53

2

2

21

24

12

7

yx

yx

yx

xy





 

4.   Divide and simplify:  
384

94

144

1812
2

2

2

2










aa

a

aa

aa
  



REVISION FORM Name: .....................................................  Date: .......................... 
Quiz # ______  Item # ______  Problem Topic Area __________________________________________________  
 
You have the opportunity to correct your mistakes and improve your score.  Complete all sections thoroughly and 
thoughtfully.  The questions pertain to the specific topic area.  Use a separate revision form for each problem.  

 
PLAN IT  
1. How much time did you spend studying for this topic area? _________ minutes/hours (circle one)  

 
2. What did you do to prepare for this topic? (State the specific strategy used, including how, where, when, who, or 

how many; e.g., “I did 4 homework problems on this topic”, “I looked at my notes on the train today”, “I went over 
a similar problem with a tutor”, “I did not study this particular topic”, etc.)  

 
 

 
 

PRACTICE IT  
3. Explain what procedure or steps went wrong on the quiz problem.  

 
 
 
 
 

4. Now re-do the original quiz problem.  
 
 
 
 
 
 
 
 
 
 

5. Now use the strategy to solve the alternative problem and write the strategy you are using on the right.  
 
 
 
 
 
 
 
 
 
 
 
 

EVALUATE IT  
6. What was your confidence level on this problem?   1 2 3 4 5 

What was your performance rating (score) on this problem? 1 2 3 4 5 
Why do you think there is a difference (or similarity) between the two ratings? 
 
 
 

7. What is your confidence level that you can correctly solve a similar problem on a quiz or test in the future?   
 1 2 3 4 5 



Name:_______________________________  Class __________________ 

 Semester _______________ 

 

MATH EXAM SCORE GRAPH 

 

100      

90      

80      

70      

60      

50      

40      

30      

20      

10      

                    EXAM #1 EXAM #2 EXAM #3 EXAM #4 FINAL 

 

EXAM SCORE RECORD 

Exam  Score 

How satisfied are you with 

the score? 

1 = not satisfied 

5 = very satisfied 

Topics covered 

#1  1    2    3    4    5  

#2  1    2    3    4    5  

#3  1    2    3    4    5  

#4  1    2    3    4    5  

 

What is the average of the exams? _______________   What grade is it equivalent to? ______________ 

What grade would you like to achieve?  _____________________   

 

 A 93 – 100 

 A- 90 – 92 

 B+ 87 – 89 

 B 83 – 86 

 B- 80 – 82 

 C+ 77 – 79 

 C 70 – 76 

 D 60 – 69 

 F 0 – 59 

 

S
C

O
R

E
 

  

S
C

O
R

E
 



NAME ____________________________ Class ___________ Semester __________ 

My goal _________________________________________________________________________  

 

 Self-Reflection For the Final Exam 

 

We are approaching the end of the semester and the departmental final exam.  It is important that you 

determine topics you have difficulties with.  Devise a study plan accordingly.   

Rate your confidence that you can solve a problem in each of the following topics 

Definitely not confident Not confident Undecided Confident Very confident  

 1 2 3 4 5 

ALGEBRA TOPICS 

1)  Exponents and scientific notation 1    2    3    4    5 

2)  Equation of a line 1    2    3    4    5 

3)  Solving systems of linear equations in 2 variables graphically 1    2    3    4    5 

4)  Solving systems of linear equations in 2 variables algebraically 1    2    3    4    5 

5)  Long division of polynomials 1    2    3    4    5 

6)  Factoring 1    2    3    4    5 

7)  Solving quadratic equations by factoring 1    2    3    4    5 

8)  Multiplying and dividing rational expressions 1    2    3    4    5 

9)  Adding and subtracting rational expressions 1    2    3    4    5 

10)  Solving rational equations 1    2    3    4    5 

11)  Simplifying radical expressions 1    2    3    4    5 

12)  Rationalizing the denominators of radical expressions 1    2    3    4    5 

13)  Solving radical equations 1    2    3    4    5 

14)  Solving quadratic equations by the quadratic formula 1    2    3    4    5 

 

GEOMETRY TOPICS 

15)  Congruent Triangles 1    2    3    4    5 

16)  Parallelograms 1    2    3    4    5 

17)  Similar Triangles and Proportions 1    2    3    4    5 

18)  Pythagorean Theorem 1    2    3    4    5 

19)  Special Right Triangles (30-60-90 and 45-45-90) 1    2    3    4    5 

20)  Trigonometric functions 1    2    3    4    5 

21)  Solution of Right Triangles  1    2    3    4    5 

 

How do you plan to prepare for the final exam?  Be specific about the strategies you use. 

1. ______________________________________________________________________________ 

2. ______________________________________________________________________________ 

3. ______________________________________________________________________________ 

4. ______________________________________________________________________________ 

5. ______________________________________________________________________________ 
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