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Algebra in the K-12 Classrooms 

Spring 2017 – Syllabus 
Course 

 
Instructor 

 Algebra in the K-12 Classrooms 
CI 508 

Mondays, 5:10 p.m. – 8:00 p.m. 
Lago 1680 

 

Ji Yeong (Joann) I, Ph.D  
jiyeongi@iastate.edu  

1660B Lago 
Office Hours: TBD 

  
COURSE GOALS 

 
This course focuses on algebraic reasoning, concepts, and procedures in K-12 classrooms, specifically 
focusing on middle grades. You will develop an expertise related to algebraic reasoning and mathematical 
concepts in the progression of algebra that enhances students’ learning in mathematical relationships, 
representations, and patterns. You will also examine the learning trajectories K-12 students exhibit as they 
develop algebraic reasoning and understand algebraic concepts and skills through Iowa Core Mathematics 
Standards. Attention is given to algebraic habits of mind, the transition from arithmetic to algebra, number 
sense, generalization, symbols, and representations. 
 

COURSE OUTCOMES 
 

There are seven major outcomes associated with this course (see Appendix D for InTASC Teacher 
Education Standards); 

1.   Effectively and respectively facilitate small group and whole class discussions while posing a 
cognitively demanding prompt, encouraging all students to actively participate, and providing 
appropriate knowledge as necessary (InTASC #3).    

2.   Maintain reflective journal entries, comparing and contrasting the influences of factors such as 
problem-solving in algebra, algebraic reasoning in early grades, generalizing repeating and growing 
patterns, or using arithmetic and algorithm to understand algebra (InTASC #4, 5). 

3.   Articulate Iowa Core Mathematics Standards of essential algebraic concepts in a way that 
accesses students with appropriate tools, higher-order questions, examples, tasks, and 
misconception analysis (InTASC #4)  

4.   Engage students into an algebraic reasoning and algebraic concepts by providing an interesting 
and real-life connected approaches (InTASC #5).   

5.   Deepen an understanding of algebraic reasoning and pedagogy by investigating how students 
learn algebraic reasoning and solve algebraic tasks (InTASC #1). 

6.   Design and conduct an action research study to answer a specific question and deepen 
understanding of teaching and learning algebraic reasoning and concepts for diverse students 
(InTASC #2, 7, 8) 

7.   Collaborate with other teachers (or teacher candidates) as a team with punctuality, responsibility, 
full preparation, and a respectful/responsive manner (InTASC #10). 

 
 

READING & MATERIALS 
 

Required reading: 
•   Driscoll, M. J. (1999). Fostering algebraic thinking: a guide for teachers, grades 6–10. 

Portsmouth, N.H: Heinemann. 
•   Articles from NCTM practitioner journals (TCM/MTMS/MT) and NCTM reports 
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Recommended reading: 
•   Graham, K., Cuoco, A., & Zimmerman, G. (2010). Focus in high school mathematics: Reasoning 

and sense making in Algebra. Reston, VA: National Council of Teachers of Mathematics.  
•   Blanton, M. L. (Ed.). (2011). Developing essential understanding of algebraic thinking for 

teaching mathematics in grades 3-5. Reston, VA: National Council of Teachers of Mathematics. 
 
Useful Standards & Resources 
Teacher candidates are encouraged to respect standards that have been established by the education 
community. All the class activities are research-based and planned according to the philosophies aligned 
with these standards. Read the following documents during the early weeks of the class and make an 
effort to understand their roles as professionals. 

•   Iowa Teaching Standards and Criteria (https://www.educateiowa.gov/documents/educator-
quality/2013/04/iowa-teaching-standards-and-criteria) 

•   Iowa Core Mathematics Standards (https://iowacore.gov/iowa-core/subject/mathematics)  
•   InTASC Model Core Teaching Standards 

(http://www.ccsso.org/Documents/2011/InTASC_Model_Core_Teaching_Standards_2011.pdf)  
•   Common Core State Standards for Mathematics (http://www.corestandards.org/Math/)   
•   Progressions Documents for the Common Core Math Standards 

(http://math.arizona.edu/~ime/progressions/) 
 
 

THEORETICAL BACKGROUNDS 
 

Social Constructivism (Vygotsky, 1978) 
Many activities and assignments in CI 508 are designed as group work because we build knowledge 
through social interaction with others according to Vygotsky’s social constructivism or sociocultural 
theory. In other words, the personal potential could be realized through a process of interaction with and 
support from the human environment. Student-centered approach, collaborative learning, and culturally 
responsive teaching (Ladson-Billings, 1995) stem from social constructivism.  
 

•   Student-centered is a term opposed to teacher-centered pedagogy. Teacher-centered approach 
refers to a traditional lecture that the teacher has all decision-making authority in instruction. 
Student-centered or learner-centered instruction refers to environments that involve students in 
the decision-making process during instructions or classroom management. In a student-centered 
classroom, the teacher and students are a community of learners. The teacher serves as coach and 
mentor as well as a facilitator while students collaborate with each other.  

 
•   “Collaborative learning is an umbrella term for a variety of educational approaches involving 

joint intellectual effort by students, or students and teachers together. Usually, students are 
working in groups of two or more, mutually searching for understanding, solutions, or meanings, 
or creating a product. Collaborative learning activities vary widely, but most center on students’ 
exploration or application of the course material, not simply the teacher’s presentation or 
explication of it” (Smith & MacGregor, 1992, p.1). 

 
•   Culturally responsive teachers “not only know their students well, they use what they know 

about their students to give them access to learning” (Villegas & Lucas, 2002, p. 27) and “help 
students make connections between their local, national, racial, cultural, and global identities” 
(Ladson-Billings, 2009, p. 28).  
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CONCEPTUAL FRAMWORK 
 
ISU Educator Preparation Program Conceptual Framework 
The ISU educator preparation program is founded on the land grant commitment of access and 
opportunity when serving the people of Iowa, the nation, and the world. Like the University, the ISU 
educator preparation program is fundamentally grounded in the science and technology of living and 
learning. The themes of leadership, equity, critical thinking, and innovation are intentionally woven 
throughout the fabric of this program in order to help today’s learners achieve to their full potential. 
Additional information about the framework can be found 
at: http://www.education.iastate.edu/educator-preparation-resources/conceptual-framework/ 

 
 

COURSE EXPECTATIONS  
 
Open-mindedness 
This is not a traditional lecture type course, but a problem-based, discussion-based, and team-based 
course. You will be successful in this course if you actively participate in problem solving activities and 
small group/whole class discussions. This also means you will learn through your problem solving 
activities and discussions, not just from the instructor’s direct lecture. Please open your mind to explore 
(and enjoy!) this type of course and try to contribute to building a safe and effective learning 
environment.   
 

•   You will have time to give your feedback to peer work and also receive feedback from your 
peers (and the instructor) in either oral or written form. Please take the feedback in a productive 
way (do NOT take it personally) and use them wisely to improve your own teaching.  

 
•   Most importantly, in this course, any errors or questions will be accepted. Do not hesitate to 

share mistakes or talk about your ideas although you think it may not be correct because all of us 
will learn from mistakes and errors. It is part of our learning journey.  

 
•   Course materials consist of readings/problems targeted various grade levels to respond multi-

level teachers and teacher candidates. It is important to note that even if a particular 
reading/problem was originally written for a certain grade-level of students, the essential 
knowledge base is beneficial for all K-12 teachers and students. Keep in mind that you should be 
fluent in mathematics beyond your teaching grade level in order to connect to student’s prior 
knowledge and help students transit to an advanced level.  

 
Professionalism 
Professionalism is key to be an effective teacher. Punctuality and preparedness are fundamental to 
professionalism. Therefore, you are expected to come to class every week on time with fully prepared and 
submit all assignments in the required format on time. Because of the nature of the material discussed and 
investigated in class, classes are hard to be made-up.  
 

•   If you cannot help but miss class for an unavoidable reason, email me prior to class. If it is not 
possible to notify me in advance, such as a car accident, try to contact me as soon as possible. It 
is important to proactively communicate as a professional. In sum, you may have one excused 
absence during the course without any penalty to your grade. Any unexcused absences will 
adversely impact your grade (one letter grade down). It is your responsibility to collect/submit 
any assignments; being absent is not an excuse for not submitting your work.  

 
•   However, note that more than one absence of any kind may adversely affect your course 
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grade. If I agree your absence is excused, you will have a chance to do make-up work to replace 
the missed class time. (It is not a bad idea to come to me and explain your situation even if you 
think it is not an excused case) 
 

•   Tardy, as well as early departure, will be counted as half absences. If there is any conflict in 
your schedule, please discuss this with me as soon as possible (email is the best option).  

 
•   Late work has the same system, so contact me prior to the due date to discuss the situation. 

If your case is excused, you can have an alternative due date. Otherwise, late work is not 
accepted.  

 
•   Professional Development Opportunities: There are many opportunities for learning 

experiences at organized professional meetings outside this class. Appropriate professional 
meetings include Iowa Council of Teachers of Mathematics (ICTM) conferences and National 
Council of Teachers of Mathematics (NCTM) conferences. You should try to attend at least 1 
professional development opportunity.  

o   ICTM Conference: occurs in October 
o   NCTM Regional: occurs in the Fall Semester 
o   NCTM Annual Meeting: occurs in April 

 
•   NCTM/ICTM Membership 

o   Membership in NCTM is necessary to get Mathematics Teacher (high school), 
Mathematics Teaching in the Middle School (middle school), or Teaching 
Children Mathematics (elementary). An NCTM membership is highly 
recommended. Membership also provides access to online resources available 
only to members. (Student e-membership is $47; see www.nctm.org). NCTM 
discount code, BDS0616, $10 off e-membership. It may or may not work, but 
good to try! 

o   Membership in ICTM is also recommended. (Annual membership is $5/year; see 
www.iowamath.org) 

 
•   Laptop use: While it is acceptable to use a computer during class for note taking or working on 

your portfolio task, you are expected to give undivided attention to class discussions, group 
presentations, and other activities. Obviously, internet browsing, reading/writing emails, texting, 
etc., unrelated to your class work are not acceptable.  

 
•   Cell phone & & Handheld Devices: Using electronic devices such as text messaging, taking 

pictures, talking on your cell phone and using other features like listening to music, playing 
games, etc. during class and fieldwork is unprofessional and unacceptable. Points will be 
deducted from your participation grade if/when you are engaged in this type of behavior during 
class hours. If you absolutely have to use your cell phone during the break or in an emergency, as 
a courtesy to others, please step OUTSIDE of the classroom or school site to use it. Remember 
that you are a role model for K-12 students and how you deal with electronic devices reflects on 
your professionalism.  

 
•   Recordings: All recordings of this course need to be run by the instructor first. Everyone in this 

class (including the instructor) needs to consent before any recordings that accommodate 
individual student needs. 

 
Being Reflective  
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Reflective teaching is a process where teachers think over their teaching practices, analyzing how 
something was taught and how the practice might be improved or changed for better learning outcomes. 
In order to make this happen, communication is the key. I will be open and appreciate any of your 
suggestions and feedback to improve this course better. Formats, procedures, and assignments can be 
modified to better meet your needs. If you have a better idea, please feel free to contact me via email, 
office visit, or classroom discussion. I cannot guarantee immediate changes are always possible, but your 
suggestions and comments will be considered to make a better course in the near future. We will discuss 
how to improve this course during class because this is a good opportunity to practice of acting as a 
reflective teacher.  
 
Mathematical Content Knowledge 
As a teacher, you should have more content knowledge than what your students will learn from you. It 
is important to have strong content knowledge as a mathematics teacher to receive student’s respect and 
design a rich mathematics lesson that considers what students learned in the past and will learn in the 
future. Therefore, you are expected to have solid mathematical content knowledge up to high school 
Geometry in order to obtain the K-8 mathematics endorsement. If you feel you do not possess enough 
knowledge of high school Algebra and Geometry or middle school mathematics, you should study by 
yourself or get help from Dr. I. We do not have the plan to cover mathematics contents in class. 
 
Writing Format 
All assignments should be double-spaced with 1” margins using 12-point Times New Roman and 
submitted to the Assignment menu on the Blackboard. All assignments handed in should be carefully 
proofread and should contain no spelling or grammatical errors; multiple errors will adversely impact 
your grade for that assignment. All documents should use the American Psychological Association 
(APA) formatting (6th edition). If you are not interested in purchasing (or checking one our from the 
library), here are two resources to supplement your work: 
https://owl.english.purdue.edu/owl/section/2/10/ and http://www.apastyle.org/.  
 
 

UNIVERSITY POLICY 
 

Academic Dishonesty 
Academic dishonesty will not be tolerated. The University’s policy can be found at 
http://www.dso.iastate.edu/ja/academic/misconduct.html Examples of academic misconduct are 
attempting to use unauthorized information in the taking of an exam; submitting as one's own work, 
themes, reports, drawings, laboratory notes, computer programs or other products prepared by 
another person; knowingly assisting another student in obtaining or using unauthorized materials; 
or plagiarism. 
 
Disability Resources 
If you have a documented disability and anticipate needing accommodation in this course, please 
make arrangements to meet with me soon. Please bring a completed Student Academic 
Accommodation Request (SAAR) form (http://www.sdr.dso.iastate.edu/student) specifying any 
accommodations you will need with you. Personnel in the Disability Resource Office, located on 
the main floor of the Student Services Building (Room 1076) will help you complete the SAAR 
form. 
 
Harassment and Discrimination 
Iowa State University strives to maintain our campus as a place of work and study for faculty, staff, and 
students that is free of all forms of prohibited discrimination and harassment based upon race, ethnicity, 
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sex (including sexual assault), pregnancy, color, religion, national origin, physical or mental disability, 
age, marital status, sexual orientation, gender identity, genetic information, or status as a U.S. veteran. 
Any student who has concerns about such behavior should contact his/her instructor, Student Assistance 
at 515-294-1020 or email dso-sas@iastate.edu, or the Office of Equal Opportunity and Compliance at 
515-294-7612. 

 
Respect for Diversity 
It is my hope that all students will be well served by this course and that the diversity each of us 
brings to the class will be viewed as a valuable resource. If you have concerns about the respect for 
diversity in this class, or if you experience conflicts with major religious holidays, please bring 
them to my attention as soon as possible. 
 
Student Complaint Procedures 
If you feel that you have been treated unfairly or if you experience a problem related to this course, 
please bring it to my attention right away so we can work together to resolve the situation. If you 
remain dissatisfied, you may discuss the situation with the director of School of Education. 
 
C- or below means that a student has failed to meet the academic grade for this course and 
must retake the course in order to qualify to apply for initial licensure. 
 

 
COURSE ASSIGNMENTS 

(The instructor reserves the right to amend the syllabus throughout the semester) 
 
1.   Facilitate Class Discussion (Outcome #1) 

Facilitating discussions is an essential skill for teachers. Hence, you will facilitate a whole-
class discussion at least one time (maximum three times). We will randomly choose the 
facilitator and the writer in each session, so you need to prepare to lead a discussion about the 
reading materials every week. However, if your name is not drawn even one time until the last 
part of the semester, you should volunteer to facilitate a class discussion to not lose this 
opportunity and your participation points. This assignment is graded by completion only and 
included in participation points.  

 
2.   Reflective Journal (200-300 words, Outcome #2) 

Each week you are responsible for writing an original journal entry of 200-300 words regarding 
assigned readings and class discussions/activities. The journal entry will be structured so that you 
will reflect on classroom participation of the week in the first half of the journal and in the second 
half of the journal you will discuss the readings for the next class (not a summary but your 
response to one or more of the main points from the perspective as a future teacher). One journal 
has both review and preview. Include the followings; 
 
1.   Reflection on the class you just attended 
2.   Your takeaways from the readings for the next class 
3.   At least one discussion prompt (based on what you read) you would like to give if you 

facilitate the class discussion 
 

Journal entries must be posted on Blackboard Discussion Board by every Friday night (11:59 pm) 
and at least ONE reply to your classmate’s entry (about 50-100 words) is due the next day 
(Saturday night). You are encouraged to post your entry early enough. Do not wait until the last 
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minute because you may encounter a technical difficulty and need time to reply to another entry. 
This assignment is graded by completion. If you submit your entry with some quality and the 
proper length on time, you will receive the full credit.  

Due: Each Friday (11:59PM, midnight) before the class we will discuss the readings 
 

3.   Classroom Journal (No word limit, Outcome #2) 
As we know, a class discussion is one of the core activities of this course and you are expected 
to learn through your participation in the discussions, not just from the instructor’s lecture. 
Hence, it is important to actively and effectively participate in all discussions. This assignment 
will help you continue to participate in all class activities with high quality. You may choose 
any format of journal (e.g., MS word document, notebook, or Google doc). Whenever we have 
discussions or solving algebra problems in class, you will write your work in the journal. There 
is no required format, so please feel free to write your thinking on the journal in any way you 
like. Make sure you include the date and headings for each week’s entry.   

This journal will be collected after class on 4/24.  
 
4.   Standard Flip Book and Teaching Presentation (Outcomes #3, 4, 7) 

This is a pair assignment. You will be assigned a middle school grade cluster from the Iowa 
Core Mathematics Standards related to algebra or algebraic reasoning. You will study the 
standards (definitions of terms, examples, related concepts, representations, related tasks, etc.) 
included in the cluster and write a section of a flip book (the template will be given). After 
submitting your flip book section, your team will give a brief teaching presentation (15 
minutes). Your goal in the presentation is to help your peers have a concrete understanding of 
the standard and to provide useful resources. We will decide the presentation dates in class. This 
assignment is graded by both quality (EMRI rubric) and completion. More information is 
included in Appendix A.  
 Initial Draft Due 2/17 Friday midnight 
 Peer feedback Due 2/24 Friday midnight 
 Final (revised) draft Due 3/3 Friday midnight via Blackboard 
 

5.   Group Research Project (Outcomes #5, 6, 7) 
Choose an algebra task(s) and conduct a mini research study with your group members (4 
people in one research group). You must include an algebraic task, hypotheses, description of 
participants, task enactment/observation, findings, and discussion. After submitting the research 
paper, your group will present about your research/finding. This assignment is graded by both 
quality (see EMRI rubric below) and completion. More information is included in Appendix B. 
 Due 4/21 Friday midnight via Blackboard 

 
GRADING 

 
EMRI rubric  
Some assignments will be graded by completion and others will be graded by the EMRI rubric system, 
modified from Stutzman and Race (2004). Please refer to the article to understand how this grading 
system works. Since your assignments are all qualitative work, I intend to use a qualitative grading 
system, such as the EMRI system, rather than a quantitative numeric system. The EMRI rubric consists of 
4 categories, Excellent (E), Meets expectations (M), Revision required (R), and Incomplete (I). If you 
receive “R,” you have a second chance to revise & resubmit your work (only one-time revision). If you 
receive “I,” it means too little effort is found in your assignment. Then, you will be asked to have a 
meeting with Dr. I to discuss your situation and further options. The detailed rubrics are included in each 
assignment description in Appendices.  
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Weights 
 Category % 

Formative 
assessment 

Participation  
(class discussion, attendance, class journal, etc.) 25 

Reflective Journal 25 

Summative 
assessment 

Standards Flip Book 25 

Group Research Project 25 
 Total 100 % 

 
Final Letter Grade 
Final grades will be assigned in the following manner, in accordance with the proportions of credit for 
each assignment shown in the table above: (𝑥 = the assignments you submitted on time with all 
requirements and some quality) 
 
Grade Completion  Quality 

A 𝑥 ∈ 95, 100 ∪ (100,∞) and At least one E 
A 𝑥 ∈ [90, 95) and All Es 

A– 𝑥 ∈ 95, 100 ∪ (100,∞) and All Ms 
A– 𝑥 ∈ [90, 95) and At least one E 
B 𝑥 ∈ [90, 95) and All Ms 
B 𝑥 ∈ [85, 90) and At least one E 

B– 𝑥 ∈ [85, 90) and All Ms 
B–  𝑥 ∈ [80, 85) and At least one E 
C  𝑥 ∈ [80, 85) and All Ms 

C–  𝑥 ∈ [70, 100] and/or At least one R or I 
F 𝑥 ∈ [0, 70) or All R or I 

 
 

*Any part of syllabus could be amended through a discussion and an agreement among the instructor 
and all students, including grading policy and assignment due dates.  
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CI 508 COURSE SCHEDULE 
 

 Wk Date Reading 
(before the week’s class) Presentation 

Main 
Assignment  
(by Friday 
before the 

class) 

 1 1/9 

CI 508 Course Syllabus  
 
Stutzman & Race (2004). EMRF: Everyday 
rubric grading. Mathematics Teacher, 7(1), 34-
39. 

  

  1/16 Observe Martin Luther King Jr’s Birthday 

A
lgebra and A

lgebraic R
easoning 

2 1/23 

NCTM Position Statement: Algebra (2014) 
 
NCTM Research Brief (2014). What does 
research tell us about fostering algebraic 
reasoning in school algebra? 
 
Focus in High School Mathematics: Reasoning 
and Sense Making–Algebra (2010) Preface 

 

1st Reflective 
Journal Due 

(1/20 midnight) 
and continue 
until the last 

week 

3 1/30 

Driscoll (1999) Ch. 1 Developing algebraic 
habits of mind 
 
Stephens et al. (2005) Just say YES to early 
algebra! Teaching Children Mathematics, 
22(2), 93-101.  

  

4 2/6 

Driscoll (1999) Ch. 2 Smoothing the transition 
to algebra through algorithmic thinking 
 
Pickreign (2006). Do you understand your 
algorithm? Mathematics Teaching in the 
Middle School. 12(1), 42-27. 

  

N
um

ber Sense 
5 2/13 

Blanton (2011) Ch. 1 Early algebra: The big 
ideas and essential understandings 
 
Driscoll (1999) Ch. 3 Building on number 
sense and number theory 

  

6 2/20 

I, J. Y., Dougherty, B. J., & Berkaliev, Z. 
(2015). Units matter. Teaching Children 
Mathematics, 22(3), 171–176. 
 
Bay (2001). Developing number sense on the 
number line. Mathematics Teaching in the 
Middle School, 6(8), 448-451. 

 

SFB Draft Due 
(2/17 midnight) 

send to peer 
feedback teams 

7 2/27 

Karp, Bush, & Dougherty (2015). 12 math 
rules that expire in the middle grades. 
Mathematics Teaching in the Middle School, 
21(4), 208-215.  

 
SFB peer 

feedback Due 
(2/24 midnight) 
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Wieman (2016). Five steps to zero: A game for 
number sense and reasoning. Mathematics 
Teaching in the Middle School, 21(7), 432-435. 

G
eneralization 

8 3/6 

Driscoll (1999) Ch. 4 Expressing 
generalizations about structure 
 
Stump (2011). Patterns to develop algebraic 
reasoning. Teaching Children Mathematics, 
17(7), 410-418. 

Standards 
Flip Book 

(SFB) 

final SFB  
(3/3 midnight) 

 3/13 Spring Break 

9 3/20 

Driscoll (1999) Ch. 5 Expressing 
generalizations about functional relations 
 
NCTM Research Brief (2014) What does 
research tell us about fostering algebraic 
thinking in arithmetic?  

SFB  

10 3/27 

Kinach (2014). Generalizing: The core of 
algebraic thinking. Mathematics Teacher, 
107(6), 432-439.   
 
Yopp & Ellsworth (2016). Generalizing and 
skepticism: Brining research to practice. 
Mathematics Teaching in the Middle School. 
22(5), 284-292 

SFB  

R
epresentations 

11 4/3 

Driscoll (1999) Ch. 6 Fostering symbol sense 
 
Szydlik (2015) Mathematical conversations to 
transform algebra class. Mathematics Teacher, 
108(9), 656-661. 

SFB  

12 4/10 

Gurl et al. (2013) Ch. 5 Expressions, Equations, 
and Functions 
 
Lannin (2008). Developing meaning for 
algebraic symbols: Possibilities & pitfalls. 
Mathematics Teaching in the Middle School, 
13(8), 478-483. 

SFB  
(2 pairs)  

13 4/17 

Driscoll (1999) Ch. 7 Linking multiple 
representations 
 
Beigie (2014) The algebra artist. Mathematics 
Teacher, 108(4), 258-265. 

SFB  
(2 pairs)  

 14 4/24 

Soares (2006). Thinking algebraically across 
the elementary school curriculum. Teaching 
Children Mathematics. 12(5), 228-235. 
 
Mateas (2013). Connecting algebra to 
economics. Mathematics Teacher, 107(4), 298-
304. 

GP  
(3 teams) 

Research paper 
(Due 4/21) 

 15 5/1 Final week GP  
(2 teams)  
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Appendix A. Standard Teaching 
 
 

Standard Flip Book 
(Pair Assignment) 

 
Learning Outcomes:  

Outcome #3. Articulate Iowa Core Mathematics Standards of essential algebraic concepts in a way 
that accesses students with appropriate tools, higher-order questions, examples, tasks, and 
misconception analysis (InTASC #4)  
Outcome #4. Engage students into an algebraic reasoning and algebraic concepts by providing an 
interesting and real-life connected approaches (InTASC #5).   
Outcome #7. Collaborate with other teachers (or teacher candidates) as a team with punctuality, 
responsibility, full preparation, and a respectful/responsive manner (InTASC #10).  

 
References: Use these reliable resources for this assignment.  

•   the flip book developed by Kansas Association of Teachers of Mathematics (KATM) 
http://www.katm.org/baker/pages/common-core-resources.php 

•   Progressions Documents for the Common Core State Standards for Mathematics (CCSSM) 
(http://math.arizona.edu/~ime/progressions/)  

•   Coherence Map (http://achievethecore.org/coherence-map/)  
 
Procedures: Each pair of you will work to develop a section of standard flipbook and present some part 
of the flipbook section to share your knowledge of an assigned cluster of Iowa Core Mathematics 
Standards.  
 

Step 1: Develop a Draft 
 

1.   Study thoroughly the assigned standards by reading CCSSM progression draft, KATM flip book, 
and various resources that we cover in class. Do not use textbooks because some textbooks are 
not aligned with CCSSM/Iowa Core Mathematics Standards.  

 
2.   Download the flipbook template (will be available on Blackboard) and complete each 

requirement using the reliable resources above with your partner. It would be a good idea to check 
everything with the CCSSM progression draft because it is important to include accurate 
information. However, there is no need to feel burden because this is just a draft and you will 
have a chance to revise it after you get feedback from your peers. Include the following 
requirements; 

a.   Domain, Cluster, Standards, and SMPs 
b.   Required prior knowledge (standards) and related advance concepts (standards) 
c.   Explanations (How would you explain the concept embedded in the standard to your 

students?) 
d.   Anticipated students’ misconceptions and mistakes/errors 
e.   Examples that show the standards clearly 

i.   If one standard has multiple sub-standards, you must include at least one example 
per sub-standard. 

ii.   If there is no sub-standard, include at least two examples per standard.  
f.   Representations/Models that describe the concept/standard clearly.  

i.   If one standard has multiple sub-standards, you must include at least one 
representation per sub-standard. 

ii.   If there is no sub-standard, include at least two representations per standard.  
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iii.   If your examples include some representations, it is also counted as 
representations.  

g.   Instructional strategies 
h.   Resources/Tools (if any) 

 
Step 2: Peer Feedback 

 
3.   Send your flip book section to your assigned reflection partner team by 2/17 Friday midnight. 

You may use MS word file or Google doc. Make sure you “cc” Dr. I when you email your draft to 
the peer feedback team or invite Dr. I to view your Google document.  

 
4.   Provide your feedback with respectful manner using Track Change or other ways as you agree 

with your partner team. You may need to study the standards assigned to your partner team using 
the reliable resources. Do your best to check the mathematical accuracy that is aligned with Iowa 
Core Mathematics Standards. Send your feedback to the authors and again “cc” Dr. I by 2/24 
Friday midnight. If your team uses Google doc, you do not need to invite Dr. I again.  

 
5.   Once you receive the feedback from your partner team, revise your flip book draft. Revision is an 

individual assignment. Then, submit the revised flip book individually by 3/3 Friday midnight.   
 

Step 3: Presentation 
 

6.   Prepare (maximum) 15-minute presentation with your partner. You may choose any part of the 
flip book. However, you must show the standards and explain the meanings of the standards in 
details with visual representation. You are encouraged to assess if everyone in the class 
understands the standards.  

 
7.   After the presentation, you will facilitate Q & A time. You do not have to answer all questions. 

Rather, ask other students to share their knowledge and ideas. You can have maximum 15-minute 
Q & A or further discussion time. Use this time to deepen your understanding of the algebra 
standards.  

 
Step 4: Reflection 

 
8.   After your presentation, write an individual reflection (1 page, double space) about this 

assignment including the presentation by the Friday (midnight) after your presentation.  
 

9.   Your reflection should cover the followings; 
a.   How did each group member participate (including yourself)? Describe each individual’s 

contribution. 
b.   What difficulties/challenges did you have during this assignment?  
c.   What did you learn through this assignment? 
d.   How would you apply your learning/experience through this assignment for your future 

teaching?  
e.   What grade (E/M/R/I) do you expect you will receive on this assignment? Explain the 

reasons based on the rubric below. Be specific.  
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Rubric: 25% of the course grade  
(Completion percent: Flip book (20%) Presentation (3%) Reflection (2%)) 
 

Excellent  
(Satisfy at least 4) 

Meets Expectations 
(Satisfy all) 

Revision required 
(satisfy any) 

Incomplete 
 (satisfy any)  

•  Meets all expectations in M  
 

•  Sufficiently uses what we 
read and discussed in class 
to support your analysis of 
the standards and 
instructional strategies 
  

•  Utilizes multiple 
representations such as 
tables, diagrams, graphs, 
equations, etc. that 
effectively describe the core 
concepts of the assigned 
standards 

 
•  Your instructional strategies 

include student-centered 
approaches  

 
•  Includes innovative 

methods such as 
technology, multimedia, 
games, or real 
objects/situations that are 
cohesively connected to the 
standards  

 
•  Interacts actively with 

audience during the 
presentation and Q&A time 

 
•  Your reflection explains 

your learning based on the 
course reading and 
discussion (explicitly cite 
those course materials) 

 
 

•  Includes all required 
elements with some 
quality 

 
•  Domain, cluster, 

standards, and SMPs 
are correctly written  

 
•  Includes relevant 

standards that involve 
prior knowledge and 
advanced concepts   

 
•  Provides sufficient 

explanation of 
students’ 
misconceptions and 
concrete examples of 
student’s anticipated 
mistakes/errors  

 
•  Examples and 

representations 
correctly describe each 
standard 

 
•  Instructional strategies 

are appropriate for the 
grade  

 
•  Your presentation is 

well prepared and 
efficiently organized to 
include core elements 
of the standards  
 

•  All members speak 
evenly in presentation 

 
•  Your reflection is 

written explicitly with 
sufficient evidence 

 
 

•  Missed more 
than one 
required 
elements 
through the steps 
 

•  Does not meet 
the expectations 
in M 

 
•  Presentation is 

not possible to 
revise. If your 
presentation is  

•  Not readable 
 
•  Missed more than 

three required 
elements through 
the steps 
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Appendix B. Group Research Project  
 

Group Research Project 
 
Learning Outcomes: 

Outcome #5. Deepen an understanding of algebraic reasoning and pedagogy by investigating how 
students learn algebraic reasoning and solve algebraic tasks (InTASC #1). 
Outcome #6. Design and conduct an action research study to answer a specific question and deepen 
understanding of teaching and learning algebraic reasoning and concepts for diverse students 
(InTASC #2, 7, 8) 
Outcome #7. Collaborate with another teacher as a team with punctuality, responsibility, full 
preparation, and a respectful/responsive manner (InTASC #10). 
 

Procedures: You will design and conduct a mini research study in groups (4 people). This is a task-based 
research study.  
 
 Step 1: Set Up a Task 
 

1.   Choose an algebraic reasoning task you want to use for your research. You may use the tasks we 
used in CI 508.  

2.   Discuss in your group about the task. Some questions your group should consider are:  
a.   What difficulty do you expect your students may have?  
b.   What algebraic habits of mind are required to solve it?  
c.   What symbols or representations may work?  
d.   What misconceptions do you expect your students may have?  
e.   What cultural bias or linguistic difficulty, if any, does the task involve? 

3.   Set up several hypotheses. For examples, “Students may have difficulties in understanding the 
task statement because…,” “Students may use doing undoing method to solve the task 
because…,” “Students may use a table or a drawing to solve the task because....” 

 
 Step 2: Conduct & Discuss 
 

4.   One or more members of your group who has access to a willing participant(s) will volunteer to 
try out the task and report back to the group about how it went.  

5.   Discuss about the participants’ algebraic reasoning. Apply what you learned in CI 508 to analyze 
your findings. Compare the results to your hypotheses.  

 
 Step 3: Write a Report & Reflection 
 

6.   Write a report (maximum 3 pages, double space) about your research (MS Word) with group 
members. The report should include, 

a.   The algebraic task (this could be a separate paper) 
b.   Hypotheses 
c.   Description of participants (grade, gender, mathematical backgrounds, race, SES, ELL, 

etc.) and task enactment/observation (i.e., how it goes?)  
d.   Findings 
e.   Discussion  

i.   Compare the findings to the hypotheses  
ii.   Discuss with connections with CI 508 reading materials  

iii.   Discuss how the backgrounds of the student (participant) influence the results and 
how you would differentiate/modify the task for the type of students next time 
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iv.   Include implication to your future teaching 
7.   After you complete the group report, you may revise it as you want. Please feel free to change 

anything. It is common that group members have different insights and opinions.  
8.   Write a reflection including your responses (maximum 1 page, double space) to the following 

questions; 
a.   How did each group member participate (including yourself)? Describe each individual’s 

contribution. 
b.   What difficulties/challenges did you have during this assignment?  
c.   What did you learn through this assignment? 
d.   How would you apply your learning/experience through this assignment for your future 

teaching?  
e.   What grade (E/M/R/I) do you expect you will receive on this assignment? Explain why. 

Be specific.  
 

Step 4: Submit & Present 
 

9.   Submit your research report and self-reflection (maximum 4 pages, double space) in a 
SINGLE Word file via Blackboard by 4/21, Friday. 

10.  Present your group research project on 4/24 & 5/1. 
 
Rubric: 25% of the course grade  

Excellent 
(Satisfy at least 4) 

Meets expectations  
(Satisfy all) 

Revision required 
(satisfy any) 

Incomplete 
(satisfy any) 

•  Meets all expectations 
(throughout all parts) 

 
•  Sufficiently uses (and 

explicitly mentions) what we 
read and discussed in class 
to support your research 
findings and discussion 

 
•  Innovative ideas of 

implication are discussed 
 
•  Presents with a 

creative/engaging way such 
as technology, physical 
activity, multimedia, etc. 

 
•  Interacts actively with 

audience during the 
presentation  

 
•  Your reflection explains 

your learning based on the 
course reading and 
discussion (explicitly cite 
those course materials) 

•  Includes all 
requirements with some 
quality and required 
length/format 
(throughout all parts) 

 
•  Uses a cognitively 

demanding algebraic 
task that does not show 
a direct solution 

 
•  Findings are sufficiently 

analyzed in Discussion 
based on the readings of 
CI 508  

 
•  Your presentation is 

well prepared and 
efficiently organized to 
include core elements of 
the research and all 
members speak evenly 
in presentation 

 
•  Your reflection is 

written explicitly with 
sufficient evidence 

•  Missed more 
than one 
required 
elements 
through the 
steps (through 
all parts) 

 
•  Discussion is 

too superficial 
or too general 
(do not include 
any specific 
supports) 

•  Not readable.  
 

•  Missed more 
than three 
required 
elements 
through the 
steps. 
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Appendix C. Standards for Mathematical Practice  
 
IOWA CORE Mathematics | Standards for Mathematical Practice 
 
The Standards for Mathematical Practice describe varieties of expertise that mathematics educators at all 
levels should seek to develop in their students. These practices rest on important "processes and 
proficiencies" with longstanding importance in mathematics education. The first of these are the NCTM 
process standards of problem solving, reasoning and proof, communication, representation, and 
connections. The second are the strands of mathematical proficiency specified in the National Research 
Council’s report Adding It Up: adaptive reasoning, strategic competence, conceptual understanding 
(comprehension of mathematical concepts, operations and relations), procedural fluency (skill in carrying 
out procedures flexibly, accurately, efficiently and appropriately), and productive disposition (habitual 
inclination to see mathematics as sensible, useful, and worthwhile, coupled with a belief in diligence and 
one’s own efficacy). 
 

1.   Make sense of problems and persevere in solving them. 
Mathematically proficient students start by explaining to themselves the meaning of a problem 
and looking for entry points to its solution. They analyze givens, constraints, relationships, and 
goals. They make conjectures about the form and meaning of the solution and plan a solution 
pathway rather than simply jumping into a solution attempt. They consider analogous problems, 
and try special cases and simpler forms of the original problem in order to gain insight into its 
solution. They monitor and evaluate their progress and change course if necessary. Older students 
might, depending on the context of the problem, transform algebraic expressions or change the 
viewing window on their graphing calculator to get the information they need. Mathematically 
proficient students can explain correspondences between equations, verbal descriptions, tables, 
and graphs or draw diagrams of important features and relationships, graph data, and search for 
regularity or trends. Younger students might rely on using concrete objects or pictures to help 
conceptualize and solve a problem. Mathematically proficient students check their answers to 
problems using a different method, and they continually ask themselves, "Does this make sense?" 
They can understand the approaches of others to solving complex problems and identify 
correspondences between different approaches. 

 
2.   Reason abstractly and quantitatively. 

Mathematically proficient students make sense of quantities and their relationships in problem 
situations. They bring two complementary abilities to bear on problems involving quantitative 
relationships: the ability to decontextualize—to abstract a given situation and represent it 
symbolically and manipulate the representing symbols as if they have a life of their own, without 
necessarily attending to their referents—and the ability to contextualize, to pause as needed 
during the manipulation process in order to probe into the referents for the symbols involved. 
Quantitative reasoning entails habits of creating a coherent representation of the problem at hand; 
considering the units involved; attending to the meaning of quantities, not just how to compute 
them; and knowing and flexibly using different properties of operations and objects. 

 
3.   Construct viable arguments and critique the reasoning of others. 

Mathematically proficient students understand and use stated assumptions, definitions, and 
previously established results in constructing arguments. They make conjectures and build a 
logical progression of statements to explore the truth of their conjectures. They are able to 
analyze situations by breaking them into cases, and can recognize and use counterexamples. They 
justify their conclusions, communicate them to others, and respond to the arguments of others. 
They reason inductively about data, making plausible arguments that take into account the 
context from which the data arose. Mathematically proficient students are also able to compare 
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the effectiveness of two plausible arguments, distinguish correct logic or reasoning from that 
which is flawed, and—if there is a flaw in an argument—explain what it is. Elementary students 
can construct arguments using concrete referents such as objects, drawings, diagrams, and 
actions. Such arguments can make sense and be correct, even though they are not generalized or 
made formal until later grades. Later, students learn to determine domains to which an argument 
applies. Students at all grades can listen or read the arguments of others, decide whether they 
make sense, and ask useful questions to clarify or improve the arguments. 
 

4.   Model with mathematics. 
Mathematically proficient students can apply the mathematics they know to solve problems 
arising in everyday life, society, and the workplace. In early grades, this might be as simple as 
writing an addition equation to describe a situation. In middle grades, a student might apply 
proportional reasoning to plan a school event or analyze a problem in the community. By high 
school, a student might use geometry to solve a design problem or use a function to describe how 
one quantity of interest depends on another. Mathematically proficient students who can apply 
what they know are comfortable making assumptions and approximations to simplify a 
complicated situation, realizing that these may need revision later. They are able to identify 
important quantities in a practical situation and map their relationships using such tools as 
diagrams, two-way tables, graphs, flowcharts and formulas. They can analyze those relationships 
mathematically to draw conclusions. They routinely interpret their mathematical results in the 
context of the situation and reflect on whether the results make sense, possibly improving the 
model if it has not served its purpose. 

 
5.   Use appropriate tools strategically. 

Mathematically proficient students consider the available tools when solving a mathematical 
problem. These tools might include pencil and paper, concrete models, a ruler, a protractor, a 
calculator, a spreadsheet, a computer algebra system, a statistical package, or dynamic geometry 
software. Proficient students are sufficiently familiar with tools appropriate for their grade or 
course to make sound decisions about when each of these tools might be helpful, recognizing 
both the insight to be gained and their limitations. For example, mathematically proficient high 
school students analyze graphs of functions and solutions generated using a graphing calculator. 
They detect possible errors by strategically using estimation and other mathematical knowledge. 
When making mathematical models, they know that technology can enable them to visualize the 
results of varying assumptions, explore consequences, and compare predictions with data. 
Mathematically proficient students at various grade levels are able to identify relevant external 
mathematical resources, such as digital content located on a website, and use them to pose or 
solve problems. They are able to use technological tools to explore and deepen their 
understanding of concepts. 

 
6.   Attend to precision. 

Mathematically proficient students try to communicate precisely to others. They try to use clear 
definitions in discussion with others and in their own reasoning. They state the meaning of the 
symbols they choose, including using the equal sign consistently and appropriately. They are 
careful about specifying units of measure, and labeling axes to clarify the correspondence with 
quantities in a problem. They calculate accurately and efficiently, express numerical answers with 
a degree of precision appropriate for the problem context. In the elementary grades, students give 
carefully formulated explanations to each other. By the time they reach high school they have 
learned to examine claims and make explicit use of definitions. 

 
7.   Look for and make use of structure. 



	  

Dr.	  I	   	  
CI	  508	  

18	  

Mathematically proficient students look closely to discern a pattern or structure. Young students, 
for example, might notice that three and seven more is the same amount as seven and three more, 
or they may sort a collection of shapes according to how many sides the shapes have. Later, 
students will see 7 × 8 equals the well remembered 7 × 5 + 7 × 3, in preparation for learning 
about the distributive property. In the expression x2 + 9x + 14, older students can see the 14 as 2 × 
7 and the 9 as 2 + 7. They recognize the significance of an existing line in a geometric figure and 
can use the strategy of drawing an auxiliary line for solving problems. They also can step back for 
an overview and shift perspective. They can see complicated things, such as some algebraic 
expressions, as single objects or as being composed of several objects. For example, they can see 
5 – 3(x – y)2 as 5 minus a positive number times a square and use that to realize that its value 
cannot be more than 5 for any real numbers x and y. 
 
Students who look for patterns in their environment expect things to make sense and develop a 
habit of finding relationships and making predictions. Students should investigate patterns in 
number, shape, data, change, and chance. They should be given opportunities to learn how to 
represent those patterns numerically, geometrically and/or algebraically. 
 

8.   Look for and express regularity in repeated reasoning. 
Mathematically proficient students notice if calculations are repeated, and look both for general 
methods and for shortcuts. Upper elementary students might notice when dividing 25 by 11 that 
they are repeating the same calculations over and over again, and conclude they have a repeating 
decimal. By paying attention to the calculation of slope as they repeatedly check whether points 
are on the line through (1, 2) with slope 3, middle school students might abstract the equation (y – 
2)/(x – 1) = 3. Noticing the regularity in the way terms cancel when expanding (x – 1)(x + 1), (x – 
1)(x2 + x + 1), and (x – 1)(x3 + x2 + x + 1) might lead them to the general formula for the sum of a 
geometric series. As they work to solve a problem, mathematically proficient students maintain 
oversight of the process, while attending to the details. They continually evaluate the 
reasonableness of their intermediate results. 

 
Connecting the Standards for Mathematical Practice to the Standards for Mathematical Content 
The Standards for Mathematical Practice describe ways in which developing student practitioners of the 
discipline of mathematics increasingly ought to engage with the subject matter as they grow in 
mathematical maturity and expertise throughout the elementary, middle and high school years. Designers 
of curricula, assessments, and professional development should all attend to the need to connect the 
mathematical practices to mathematical content in mathematics instruction. 
 
The Standards for Mathematical Content are a balanced combination of procedure and understanding. 
Expectations that begin with the word "understand" are often especially good opportunities to connect the 
practices to the content. Students who lack understanding of a topic may rely on procedures too heavily. 
Without a flexible base from which to work, they may be less likely to consider analogous problems, 
represent problems coherently, justify conclusions, apply the mathematics to practical situations, use 
technology mindfully to work with the mathematics, explain the mathematics accurately to other students, 
step back for an overview, or deviate from a known procedure to find a shortcut. In short, a lack of 
understanding effectively prevents a student from engaging in the mathematical practices. 
 
In this respect, those content standards which set an expectation of understanding are potential "points of 
intersection" between the Standards for Mathematical Content and the Standards for Mathematical 
Practice. These points of intersection are intended to be weighted toward central and generative concepts 
in the school mathematics curriculum that most merit the time, resources, innovative energies, and focus 
necessary to qualitatively improve the curriculum, instruction, assessment, professional development, and 
student achievement in mathematics. 
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Appendix D. InTASC Teacher Education Standards 
 

InTASC Teacher Education Standards  
(Used for PPAT) 

 
The Learner and Learning  
Standard #1: Learner Development. The teacher understands how learners grow and develop, 
recognizing that patterns of learning and development vary individually within and across the cognitive, 
linguistic, social, emotional, and physical areas, and designs and implements developmentally appropriate 
and challenging learning experiences.  
Standard #2: Learning Differences. The teacher uses understanding of individual differences and diverse 
cultures and communities to ensure inclusive learning environments that enable each learner to meet high 
standards.  
Standard #3: Learning Environments. The teacher works with others to create environments that support 
individual and collaborative learning, and that encourage positive social interaction, active engagement in 
learning, and self-motivation.  
 
Content  
Standard #4: Content Knowledge. The teacher understands the central concepts, tools of inquiry, and 
structures of the discipline(s) he or she teaches and creates learning experiences that make the discipline 
accessible and meaningful for learners to assure mastery of the content.  
Standard #5: Application of Content. The teacher understands how to connect concepts and use differing 
perspectives to engage learners in critical thinking, creativity, and collaborative problem solving related 
to authentic local and global issues.  
 
Instructional Practices  
Standard #6: Assessment. The teacher understands and uses multiple methods of assessment to engage 
learners in their own growth, to monitor learner progress, and to guide the teacher’s and learner’s decision 
making.  
Standard #7: Planning for Instruction. The teacher plans instruction that supports every student in 
meeting rigorous learning goals by drawing upon knowledge of content areas, curriculum, cross-
disciplinary skills, and pedagogy, as well as knowledge of learners and the community context.  
Standard #8: Instructional Strategies. The teacher understands and uses a variety of instructional 
strategies to encourage learners to develop deep understanding of content areas and their connections, and 
to build skills to apply knowledge in meaningful ways.  
Standard #8A: Technology. The teacher integrates current and emerging technology in instruction to 
encourage student creativity, problem solving, collaboration, and digital literacy. Teachers practice and 
advocate safe, legal, and responsible use of information and technology.  
 
Professional Responsibility  
Standard #9: Professional Learning and Ethical Practice. The teacher engages in ongoing professional 
learning and uses evidence to continually evaluate his/her practice, particularly the effects of his/her 
choices and actions on others (learners, families, other professionals, and the community), and adapts 
practice to meet the needs of each learner.  
Standard #10: Leadership and Collaboration. The teacher seeks appropriate leadership roles and 
opportunities to take responsibility for student learning, to collaborate with learners, families, colleagues, 
other school professionals, and community members to ensure learner growth, and to advance the 
profession. 
 
  
 


