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Background 
 
In Spring 2015, the University at Albany assessed the degree to which students were achieving 
student learning objectives in Mathematics, and the new “Challenges for the 21st Century” 
category. We selected a sample of sections based on the principles of stratified random sampling 
– in other words, while selecting sections in random order from the list, we also ensured that 
each type of class and each high school was represented roughly evenly and that no instructor 
was asked to participate for more than one section1. The Mathematics sample consisted of 61 
classes from high schools across the state that participate in the University in the High School 
program. Student N in the sample is 879 (53% of the Mathematics population2). Enrollments in 
the sampled courses ranged from 2 to 49.  

Of the 613 classes sampled, 39 instructors submitted fully completed forms4 at the end of the 
semester. Eight instructors submitted partial data or forms that were either incomplete or filled 
out in a manner that precluded their use. Fourteen instructors did not participate5. Data collected 
represents a maximum N=7666, which is 87% of the sample, and 46% of the population. The 
response rate for this assessment is significantly better when compared to the response rate for 
courses meeting this General Education requirement in the assessment conducted in the 2010-11 
academic year7.  

We found that, similar to last year’s General Education Assessment, the instructor participation 
rate and quality of documentation received on this administration of the General Education 
assessment were better in both of the categories assessed than it has historically been. We believe 

 
 
                                                 
1 One instructor submitted data that reflected responses for two sections taught. We were unable to uncouple these 
numbers and tie them to each section individually, so they are included here together.   
2 This reflects the population at the time the sample was chosen. (N=1670).  
3 Four sections received no enrollments, but had been counted towards the sample before the beginning of the school 
year, and thus are counted here. 57 courses in the sample had actual enrollments.  
4 Six instructors submitted grade distributions, not actual assessment results, but their submissions were otherwise 
complete. They are counted amongst the instructors who submitted otherwise incomplete data.   
5 See footnote 3. If we count only the sections that received enrollment, there were only ten instructors who did not 
participate.  
6 This number reflects the highest N reported by aggregating the self-reported numbers from participating 
instructors. Based on actual enrollment numbers, we believe that actual number of students enrolled in these classes 
= 891, but many students who enroll in these sections do not pay the fees to earn University at Albany credit—
though there is no easy way to drop them from the sample. We also recognize that this number will fluctuate due to 
students adding and dropping classes, students who missed assessment activities for a particular learning objective, 
or a whole host of other reasons. Rather than attempt to reconcile these numbers, we treat it as a “best effort” and 
trust that the faculty have submitted data that is as accurate as reasonably possible.  
7 The 2010-11 assessment sample consisted of 1,097 students, and the number of students assessed was 329—which 
was 29% of the sample and 9.3% of the population. 



this is attributable to better communication from IRPE, including earlier notification of selection 
for the sample, and a pre-notification of all instructors in the two categories by the Assistant 
Director of the University in the High School program, who functioned as a liaison between the 
IRPE office and the high school teachers who were instructors of the UHS courses. Instructors 
mapped their courses to specific learning objectives, reflected on assessment results, and 
discussed how their findings would influence their course design and pedagogy for these courses 
in future semesters.  This is exactly what we hoped the assessment process would produce. 
Appendix B illustrates these activities and reflections. 
 
Course Embedded Assessment 
Forty-seven of 61 instructors sampled responded, though 8 provided data that was either 
incomplete or was not useable8. Total enrollment in courses meeting this General Education 
category was 1670 students. The sample consisted of 879 students, and the number of students 
assessed was 766 (87% of sample, 46% of the population).  
 
Mathematics assessment results indicate that the majority of students “Exceeded” or “Met” 
expectations, as shown in the composite graph below, as well as graphs for each of the individual 
learning objectives on the following pages.  Large majorities of students were reported to have 
either met or exceeded each of the four learning objectives, with the combined “Exceeded” and 
“Met” values being 90-93% for all four objectives.  
 

 
 Figure 1: Summary of Mathematics General Education results.  
 
  

 
 
                                                 
8 Six respondents used end of semester grade distribution for to numerically represent performance on individual 
learning objectives. Two respondents submitted a syllabus and ancillary documents, but provided no end-of-
semester numerical data that would indicate student performance on particular learning objectives. 
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The Learning Objectives for the category are as follows:  
Students will demonstrate… 

1. the ability to decipher, interpret, and draw conclusions from formal or mathematical 
models such as formulas, graphs, and/or truth tables, and an understanding of the 
concepts used in such models.  

2. the ability to formulate and/or represent problems in manners appropriate to 
mathematical, statistical, or logical analysis.  

3. the ability to employ appropriate mathematical computations, statistical techniques, or 
logical methods to solve problems and/or draw conclusions from data.  

4. the ability to evaluate results and recognize the limits of methods and/or models within 
the context of the discipline, as appropriate.  

 

 
Figure 2: Mathematics Learning Objective 1 
 

 
Figure 3: Mathematics Learning Objective 2 
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Figure 4: Mathematics Learning Objective 3 
 

 
Figure 5: Mathematics Learning Objective 4 
 
 
Comparison to 2004 & 2011 results: 
 
Historically this section of the report would contain a comparison between results of the current 
administration of the General Education assessment and previous iterations (2003-049 and 2010-
11). However, in the case of Mathematics, there were previously four different sets of learning 
objectives- one each for Calculus, Statistics, Logic, and the catch-all “General Mathematics”. 
 
 
                                                 
9 In 2003-04 an on-campus assessment of the Mathematics General Education category occurred for the on-campus 
population only. That was prior to the assessment of General Education courses offered through UHS, which began 
in the 2006-07 academic year.  
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This created obvious challenges, as the pool of courses available to include in the sample was 
much smaller for each of the different sub-categories—in some cases, there were no courses that 
met the requirements of a particular sub-category. In the 2013-14 academic year, a new set of 
Learning Objectives for the Mathematics General Education category were approved, and these 
new objectives unified all of the former sub-categories into a single category. Since these new 
Learning Objectives are quite different from the old ones, it is not possible to make an apples-to-
apples longitudinal comparison across cohorts of General Education students.  Such comparisons 
will be made the next time assessment for this category is conducted—currently scheduled for 
the 2019-2020 academic year.  
 
Comparison between UHS and On-campus student populations 
 
In the Mathematics category, comparisons of performance between the UHS and On-campus 
populations appear dramatically skewed. While this is not uncommon when looking at the 
“Exceeded” and “Met” numbers separately, in this particular case the numbers remain skewed 
even when the “Exceeded” and “Met” numbers are combined. This may partially be attributable 
to the particularly small UHS sample, but it’s important to note that UAlbany students trail UHS 
students in all 4 categories—by between 13 and 18 percentage points depending on category.  
 

 
Figure 6: Comparison of Combined “Exceeded” and “Met” Results, by Learning Objective 

 
The number of UHS students who “did not meet” the learning objectives is 2% for learning 
objectives 1 & 2, and 3% for learning objectives 3 &4. In comparison, the number of on-campus 
students who “did not meet” the learning objectives is 10% for learning objectives 1, 12% for 
learning objective 2, 11% for learning objective 3, and 13% for learning objective 4.  
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Figure 7: Comparison of Results for UHS and On-campus Populations on  

Mathematics Learning Objective 1 
 

 
Figure 8: Comparison of Results for UHS and On-campus Populations on  

Mathematics Learning Objective 2 
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Figure 9: Comparison of Results for UHS and On-campus Populations on  

Mathematics Learning Objective 3 
 

 
Figure 10: Comparison of Results for UHS and On-campus Populations on  

Mathematics Learning Objective 4 
 
 
It is important to note that the majority of students who enroll in University in the High School 
courses tend to be highly motivated and high performing.  In fact, only juniors and seniors with 
an overall average of B or better are allowed to enroll in UHS classes.  One could reasonably 
expect students who have a high average overall to perform well in these classes. Additionally, 
on-campus students taking courses meeting this General Education requirement may be doing so 
only to fulfill the General Education requirement, and that is a potential explanation of 
differences in performance appear to exist across these populations.  
 
We also recognize that the UHS courses cover the same material as the on-campus offerings, but 
do so in a year-long format rather than the standard semester format. Additionally, the typical 
UHS course meets every day, not a few times a week. Both of these could be contributing factors 
to explain the high performance of UHS students relative to their on-campus counterparts.       
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Time required to complete assessment 
 
The general education assessment forms that instructors are requested to complete asks them to 
record the length of time it took them to prepare data for, and complete the beginning and end of 
semester assessment forms (see Figure 7 and Appendix C). The average for the required 
preparation of the data and the completion of the forms was 84 minutes at the beginning of the 
semester, and 65 minutes at the end of the semester. This does not include the response from 
respondent 46, who claimed that the forms took “two weeks” to complete. These times fall 
slightly below the estimates provided by instructors of non-UHS UAlbany General Education 
courses, which suggest that it will take between an hour and a half to  two hours at each the 
beginning and end of semester to complete these assessments.  

 
Figure 11: Time required to complete assessment forms 

 
Recommendations:  

 
1) As we have noted in the past, there is a disparity between the performance of the UHS 

and UAlbany student cohorts. While we are able to justify the differences, this may be an 
area in need of further study.  
 

2) In recent years IRPE and UHS administrative leadership have worked diligently to 
improve the response rate from the instructors chosen to participate in the sample. The UHS 
offices, in particular the Assistant Director, have been instrumental in fostering and 
facilitating this improvement by reaching out to instructional staff and reminding them 
that participating in assessment is part of their obligation when they teach a course on 
behalf of the University at Albany. We recommend that these practices continue.  
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Appendix A: Student Learning Objectives – Mathematics 
 
 
Mathematics courses enable students to demonstrate: 

1. the ability to decipher, interpret, and draw conclusions from formal or mathematical 
models such as formulas, graphs, and/or truth tables, and an understanding of the 
concepts used in such models  

2. the ability to formulate and/or represent problems in manners appropriate to 
mathematical, statistical, or logical analysis  

3. the ability to employ appropriate mathematical computations, statistical techniques, or 
logical methods to solve problems and/or draw conclusions from data  

4. the ability to evaluate results and recognize the limits of methods and/or models within 
the context of the discipline, as appropriate  

  



Appendix B: End of Semester Reflections  
 

Respondent # Learning 
Objective # 

Comments 

1 1 Based on my results, I feel that the different activities and assignments given to my 
students throughout these 2 units well prepared them for the assessments. Using 
flashcards to familiarize and memorize the 13 parent graphs worked great. Once they 
had a solid understanding of these graphs, transforming them went very smoothly. At 
that point, based on their graphs, they were then very successful stating the domain, 
range and monotonicity of these graphs. Because my students had such a solid 
foundation with each of the above concepts, they were well prepared to work with 
piece-wise defined functions. They transitioned well to this topic. I do not plan on 
making any changes in regards to how I will teach this material next year.  

1 2 I was very pleased with how well my lesson on Proof by Inductions went. I broke 
down this topic into a step-by-step process. We did a few examples together and my 
students picked up on them very quickly. If they struggled it was because of the 
algebra, not the actual concept. The 2 students that did not meet my expectation on 
the homework assignment did not complete it. I plan to teach this the same way again 
next year.  

1 3 This was an excellent topic to teach to my students. They enjoyed the real life 
application that were displayed. Many students enjoyed learning how their calculators 
can create the scatter plot and regression equations from the given data. They were 
also happy to see how they could use their regression to make predictions. I also had 
them determine which type of regression is the best fit. A few students struggled with 
using the calculator, however an overwhelming majority grasped the concept rather 
quickly. Again, I don’t plan on making any changes to this lesson next year.  

1 4 Based on my assessment results, 91% of my students met or exceeded my objectives. 
Students were very interested to learn about how complex roots affect the graphs of 
polynomials. It was a great lesson in how relying on a graph can be often only 
provide part of the bug picture pertaining to roots. This led to the conclusion that an 
algebraic approach must be used to find the complex roots. It was also nice to see the 
students come to the conclusion that complex roots always come in pairs (a root and 
its conjugate). Again, I do not plan on making changes to how I will teach this next 
year.  

2 1 I feel likes these Units are an excellent introduction to the library of functions that 
students need to know for Calculus. Students started by memorizing the basic graphs 
using flashcards and other techniques. Students then learned to transform the basic 
graphs through dilations and translations and reflections. Student became proficient 
with the important concepts of “increasing” and “decreasing, domain and range. The 
units culminated in the graphing of piece-wise defined functions. I am pleased with 
these assessments, and I will not change these units going forward. 

2 2 Using the idea of domino runs, students mastered the concept of Proof by Induction. 
The first domino must fall, and then any domino in the run must knock down the next 
one. Using dominos to model the steps for Proof by Induction made this a powerful 
lesson for my students. I will not change this lesson going forward.  

2 3 This is an engaging technologically rich lesson, and students mastered the ideals. 
However, it is one lesson that I feel necessary to chance for the next year. In teaching 
statistics, I know that linear regression is a powerful tool in predicting values, but it 
turns out that regression is not an AP Calculus topic. Precalculus is the preparatory 
class for Calculus, so perhaps the time spent in the topic could be put to better use.  

2 4 This unit is rich with important mathematical concepts like the Rational Root theorem 
and the Fundamental Theorem of Algebra. Given a higher-degree polynomial, 
students became proficient with these concepts and were able to sketch an appropriate 
graph showing roots, y-intercept and basic shape. These students displayed a solid 
mastery of these concepts, and I will not change this unit going forward.  

3 1 (1) I feel it really helped keeping them on task by having more quizzes 



throughout this objective 
 (2) I could allow for more class time to engage them in more conversations to 
see if they are grasping the concepts.  

3 2 (1) It helped to constantly review basic topics that occurred frequently. 
(2) I would make sure to emphasize the importance of the basic topics by adding 

in more review work which would always incorporate these topics.  
3 3 (1) Demonstrating an overall process on how to solve the problems worked well 

with this group. 
(2) I would improve on the drawing conclusion statement that the students 

would have to come up with. Most of my time was spent on the process of 
solving the problem and not as much on the written explanation. I need to 
even this time up.  

3 4 (1) I allowed the students to come in and take corrections on their test and 
quizzes which opened up a lot of discussions between students. I feel that 
gave all students a deeper understanding of the concepts being taught.  

(2) I would start the process sooner of allowing them to come in and discuss 
corrections with each other. I feel this would help them get a better 
understanding of even basic topics.  

6 1 I used a lot of “machine” references and models in my lectures as it relates to 
functions and there related inputs and outputs. Both in class lecture and practice was 
mixed with supporting homework.  

6 2 I had students write their own problems to present and for the rest of the class to solve 
after I was done with my lessons on oblique triangle trig. This was a big hit and the 
students were very engaged.  

6 3 In my lectures I tried to extent off of the basic concepts of number lines, solution sets 
and multiplication and division properties of signed numbers. Later on in the semester 
I draw back to these techniques and relate the number line created to the curve 
sketching and graph principles.  

6 4 I used a lot of graph references to try to make connections between the algebra 
techniques, the roots and x-intercepts or zeros of the associate graph. I had the 
students work in groups placing each member of the group on one task of the process 
to help promote skill and mathematical discussion. When problems changed we 
rotated jobs within the groups so all members had a chance to see all aspects of the 
problem.  

7 1  One strategy that helped students achieve these objectives is repetition of materials. 
After a new concept is taught/practiced/assessed it continually appears on hw 
assignments. I find the more often see a topic the better they grasp the concept.  

7 2  Students demonstrate ability to formulate and/or represent problems in appropriate 
manners through successful demonstration on quizzes and discussion of hw/class-
work problems. I would like to get my students more involved in class discussions.  

7 3  Students achieve objectives through individual practice of various techniques. 
Students can identify advantages and disadvantages of approaches and use their 
method of choice. This provides through understanding of question. I wouldn’t make 
any changes in the way this is taught in the future.  

7 4  We approach the same problem using different methods. They are solved 
algebraically, numerically and graphically. We discuss limitations of various 
approached ex: values no in the domain. This really helps the student because they 
can solve using one method and check their answer with the other.  

8 1 This learning objective was a major focus of this course. The students were exposed 
to numerous examples of many different types of functions being used to model real 
life situations. There were two group based projects that required the students to 
investigate a mathematical model with greater depth. I thought this was helpful and it 
gave strong students and opportunity to show their strength. I am concerned that the 
group projects –at times- allow the weaker students to ‘ride along’. In the future I will 
target these students.  

8 2 The mathematical modeling group projects referenced above were also part of 



assessing this learning objective. The difference is that students need to be able to 
relate the model given relevant information or sate. Students did better working with 
a model given to them than with creating the model themselves. The exception to this 
was the statistical regressions we did where most students performed well because 
much of that work leveraged technology. In the future I would like to spend more 
time scaffolding the process of translating information into a working model.  

8 3 This learning objective was assessed on a more individual basis (that is, not so much 
through group projects). Upon reflection I think the students who did not meet my 
expectations began the course with deficient skills and the course was not able to 
close the gap for them. In the future I would like to use more pre-assessments to 
identify weaker students prior to the start of the unit and attempt to give them extra 
support to get them up to speed, especially near the beginning of the course.  

8 4 I found that mastering the techniques and the ability to make inferences from the 
model was a necessary pre-requisite for understanding the limitations of a model. 
Most students who performed well on the former were more likely to be successful 
with the later. Students with weak overall skills were less likely to appreciate the 
limitations of the models we encountered in this course. In the future I would like to 
ask students to design counter examples (conditions under which the model breaks 
down). 

9 1 This learning objective was a major focus of this course. The students were exposed 
to numerous examples of many different types of functions being used to model real 
life situations. There were two group based projects that required the students to 
investigate a mathematical model with greater depth. I thought this was helpful and it 
gave strong students and opportunity to show their strength. I am concerned that the 
group projects –at times- allow the weaker students to ‘ride along’. In the future I will 
target these students. 

9 2 The mathematical modeling group projects referenced above were also part of 
assessing this learning objective. The difference is that students need to be able to 
relate the model given relevant information or sate. Students did better working with 
a model given to them than with creating the model themselves. The exception to this 
was the statistical regressions we did where most students performed well because 
much of that work leveraged technology. In the future I would like to spend more 
time scaffolding the process of translating information into a working model. 

9 3 This learning objective was assessed on a more individual basis (that is, not so much 
through group projects). Upon reflection I think the students who did not meet my 
expectations began the course with deficient skills and the course was not able to 
close the gap for them. In the future I would like to use more pre-assessments to 
identify weaker students prior to the start of the unit and attempt to give them extra 
support to get them up to speed, especially near the beginning of the course. 

9 4 I found that mastering the techniques and the ability to make inferences from the 
model was a necessary pre-requisite for understanding the limitations of a model. 
Most students who performed well on the former were more likely to be successful 
with the later. Students with weak overall skills were less likely to appreciate the 
limitations of the models we encountered in this course. In the future I would like to 
ask students to design counter examples (conditions under which the model breaks 
down). 

10 1 Seeing certain problems multiple different ways helps the students recognize certain 
concepts. For example, seeing the different ways to represent a function or the graphs 
compared to algebra of undefined limits.  

10 2 This aspect was a little difficult because most students in my class are not “math” 
people. They have a time with Trig work problems. More time will be devoted to this 
topic, and maybe time for them to experiment with making their own trig problems. 

10 3 Again, students found it difficult to interpret data given to them. Maybe if it was in a 
“lab” form, it would seem more applicable.  

10 4 By using identities, students were able to make simple proofs by working backwards 
and manipulating more identities.  



12 1 (1) Plenty of examples and work on deriving the formulas to help master 
(2) I wouldn’t change too much because the results were good.  

12 2 (1) Plenty of examples and work on deriving the formulas to help master 
(2) I wouldn’t change too much because the results were good. 

12 3 (1) Plenty of examples and work on deriving the formulas to help master 
(2) I wouldn’t change too much because the results were good. 

12 4 (1) Plenty of examples and work on deriving the formulas to help master 
(2) I wouldn’t change too much because the results were good. 

13 1 No response  
13 2 No response 
13 3 No response 
13 4 No response  
14 1 The use of the ipad in the classroom has greatly improved the student’s ability to 

accurately draw graphs and models. 
14 2 Students learned various methods of problem solving with the use of their ipads and 

graphing calculators and had the option of which method they preferred to use.  
14 3 Students demonstrated the mastering of certain techniques through specific 

instructions before deciding on the most efficient method.  
14 4 Through practice and repetition students were able to determine where methods 

learned can and cannot be used.  
15 1 No response  
15 2 No response  
15 3 No response 
15 4 No response 
16 1 No response 
16 2 (1) I use real-life examples to discover allow students to have a deeper 

understanding for the topic.  
(2) By teaching other common core classes, I want to bring in this new way of 

teaching by incorporating real-life situations that allow students to think 
outside the box and use prior knowledge to solve problems.  

16 3 (1) I give my students ample time to practice through individual and partner 
work to solidify understanding. I give “no calculator” assessments and 
examples to help students become more comfortable with basic 
computations. 

(2) I would like to incorporate more activities that will give students time to 
make connections with different concepts and practice the skills that they are 
learning in my class.  

16 4 (1) When giving students an example, I show then 2-3 different methods in 
solving the problem. This addresses different learning styles and allows 
students to explore their personal preference. I give daily warm-ups to allow 
students to revisit concepts and pre-set lessons 

(2) I would like to heighten student involvement. This can be done by utilizing 
their personal strategies and sharing them with the class.  

17 1 (1) Some successful strategies I used include employing careful reading 
strategies, modeling several complex examples in detail, and including 
regular formative and summative assessments of students in class. 

(2) I would continue to include more real-life applications of the mathematical 
material ion instruction so that students pursuing careers in applied 
mathematics or engineering could better understand the connections. 

 
17 2 (1) During instruction, I would often model the same problem using two or 

more different strategies. I would encourage students to contribute their 
alternative methods to the class so that all would benefit. 

(2) In the future, I will continue to work on employing instructional methods 
that encourage students to take risks and think deeply about rewards.  

17 3 (1) A core component of my teaching philosophy is to try to model the 



minimum amount of material needed for students to understand the general 
concepts, and provide students with the maximum amount of practice time, 
The majority of each lesion is spent on student independent practice and at 
the end of the lesson I ensure we go over the work to the questions and 
address common pitfalls. In addition, students are not allowed to use a 
calculator to assist with computations, so student are constantly forced to 
work on their mathematical fluency.  

(2) In the future, I will continue this practice and employ even more creative 
strategies that enable students to hone their computational skills and 
mathematical fluency.  

17 4 (1) One successful strategy that I employed was to show students many ways to 
do a problem, and then have them select the more efficient way for each 
specific example. We then discussed as a class why that method was the 
most efficient and how it could be generalized to other cases in the future.  

(2) In the future, I will include even more discussion as part of my lessons. I 
think this is a valuable part of mathematics instruction that could be utilized 
more often as an instructional strategy to promote deeper understanding of 
concepts.  

18 1 (1) Through the use of warm-uos and scaffolding lessons, students’ knowledge 
is fortified and foundations strengthened via detailed examples. 

(2) In future I will require students discuss and explain these concepts in a 
whole class discussion  

18 2 (1) Using real-life examples to allow students to make connections and develop 
a deeper understanding as to the applications of these topics. Utilizing 
warm-ups to pre-set knowledge and to spiral learning expands knowledge 
and understanding. 

(2) In the future, I hope to utilize the skills I have learned from teaching the 
NYS common core curriculum to utilize multiple modeling approaches for 
real world applications.  

18 3 (1) By requiring students to work in groups and with partners, students are 
learning to formulate their thoughts as to their strategies used which deepens 
understanding.  By requiring students to perform computations without a 
calculator, they are developing (redeveloping) skills they will need in future 
jobs and in college.  

(2) In the future, I would like to hold students more accountable for assessing 
the “reasonableness” of their solutions.  

18 4 (1) Multiple representations of various problems are used to deepen 
understanding and to address different learning styles. 

(2) In the future, I will incorporate more hands-on activities for students to 
deepen their understandings of concepts learned.  

19 1 Many students had a solid background in basic algebraic concepts and a strong 
comfort level with working with the graphing calculators. In the future, I plan on 
spending more time on an introduction of more basic literal expressions. Then, 
incorporate the literal expressions into the more complicated word problems.  

19 2 The sequencing of topics allowed for connecting the equations for higher degree 
functions and the number of zeros that exist, with their graphs. Many students still 
struggle with the basic concept of points on a graph satisfying an equation, so using 
given points to write equations of a function. In the future, I will spend more time on 
given a function, determine whether a point in on a function. That will hopefully 
bridge the connection to determining the equation of a function based on given 
points.  

19 3 The students come in with a solid foundation in logarithms and the use of a graphing 
calculator. Like the last example, their basic work of recognizing points on a graph as 
solutions to an equation can make determining an equation of a function challenging. 
Again, more time spent introducing how points are/are not on a graph prior to using a 
point to determine the equation of a graph will be helpful.  



19 4 Because this is a prerequisite topic, there was a high percentage of exceeding the 
standard. Since it is given with minimal “instruction time,” there isn’t much I would 
do to change the topic. It is a good measure of their algebra skills as we move onto 
PreCalculus topics.  

20 1 Many students had a solid background in basic algebraic concepts and a strong 
comfort level with working with the graphing calculators. In the future, I plan on 
spending more time on modeling problems with business concepts and real life 
logistical problems. Although e reviewed these types of problems in class, students 
needed a little more time in understanding the meaning of these graphs and models.  

20 2 This is a new topic for the students where they have to analyze a graph to determine 
the minimum point, maximum point, increasing and decreasing. Students sometimes 
had difficulty using either the domain or range with these higher degree functions. In 
the future, I will spend more time on given a function, determine whether a point is a 
function, as well as determining, critical points of max, min, increasing and 
decreasing.  

20 3 The students come in with a solid foundation in logarithms and the use of a graphing 
calculator. Like the last example, their basic work of recognizing points on a graph as 
solutions to an equation can make determining an equation of a function challenging. 
Again, more time spent introducing how points are/are not on a graph prior to using a 
point to determine the equation of a graph will be helpful. 

20 4 Because this is a prerequisite topic, there was a high percentage of exceeding the 
standard. Since it is given with minimal “instruction time,” there isn’t much I would 
do to change the topic. It is a good measure of their algebra skills as we move onto 
PreCalculus topics. 

22 1 Many students had a solid background in basic algebraic concepts and a strong 
comfort level with working with the graphing calculators. In the future, I plan on 
spending more time on an introduction of more basic literal expressions. Then, 
incorporate the literal expressions into the more complicated word problems.  

22 2 The sequencing of topics allowed for connecting the equations for higher degree 
functions and the number of zeros that exist, with their graphs. Many students still 
struggle with the basic concept of points on a graph satisfying an equation, so using 
given points to write equations of a function. In the future, I will spend more time on 
given a function, determine whether a point in on a function. That will hopefully 
bridge the connection to determining the equation of a function based on given 
points. 

22 3 The students come in with a solid foundation in logarithms and the use of a graphing 
calculator. Like the last example, their basic work of recognizing points on a graph as 
solutions to an equation can make determining an equation of a function challenging. 
Again, more time spent introducing how points are/are not on a graph prior to using a 
point to determine the equation of a graph will be helpful. 

22 4 Because this is a prerequisite topic, there was a high percentage of exceeding the 
standard. Since it is given with minimal “instruction time,” there isn’t much I would 
do to change the topic. It is a good measure of their algebra skills as we move onto 
PreCalculus topics. 

23 1 I am quite confident that the students had multiple opportunities to become adept at 
these skills. There were several homework assignments, a very full discussion in class 
on both topics, review times with partners in class, and optional time for extra help 
following class. The 2 students who did not meet expectations did not take advantage 
of these opportunities, and therefore, I will not be changing my approach next year in 
teaching these skills. 

23 2 The students did very well with this topic. We did a very careful build-up to solving 
systems with matrices, that has proven very successful and I will not be changing my 
approach.  

23 3 The students proved to be very good at both solving and decoding the message. I will 
not be changing my approach to either topic. The emphasis on multiple opportunities 
to succeed and careful scaffolding of skills continues to foster success.  



23 4 When it comes to extraneous roots, there is definite room for improvement. They are 
good at solving the equation, but do not go back and check, and therefore often do not 
do it. For #40 they have difficulty evaluating which techniques to use when solving 
difficult equations that do not result in nice, neat integers. If time allows, I would like 
to give them more chances to improve in both of these situations.  

25 1 (1) Discovery is the abiding classroom strategy. Students draw their conclusions 
from in-depth analysis, aided by the teacher to assist in refining their 
rigorous mathematical thinking. 

(2) I would continue to search for and develop rich materials for discovery and 
formalization.  

25 2 (1) Strategy of using the foundation of Algebra to model a problem that can be 
solved with calculus methods.  

(2) Introduce the idea with more differentiated examples to leas as a stepping 
stone.  

25 3 (1) Strategies included brainstorming and hypothesizing based on graphical 
data. 

(2) I will have students develop their own scenario and represent it in a 
graphical manner. 
 

25 4 (1) Strategies include geometrical interpretations of tangent lines using 
Geogebra. 

(2) Perhaps enrich with higher order approximations 

26 1 (1) Using a graph or table to represent data in projects and classwork as often as 
possible has made the students much more aware of how models can be very 
useful 

(2) I would probably not make much in the line of changes because what I am 
doing appears to work very well.  

26 2 (1) The last quarter of the year is all real-life problem situations where the 
students must represent the problems in mathematical terms. The students 
got VERY good at this. 

(2) I would not make any changes in this area.  
26 3 (1) I find it interesting that students make the most mistakes in the actual 

algebra/computation parts of the problems. Every problem requires this 
element and they KNOW HOW to use the strategy bit are inclined to make 
mistake more often in this realm. 

(2) I don’t know that I can incorporate any more of this that I already do at this 
time but will continue to press this issue.  

26 4 (1) My students have really enjoyed some of the projects containing real life 
situations and are able to find appropriate domains and interpret the results. 

(2) I will continue to provide as many opportunities to model and find 
limitations of the model.  

27 1 No response 
27 2 No response 
27 3 No response 
27 4 No response  
28 1 (1) Aligned unit’s concepts to student’s life experience and used multiple 

examples, while scaffolding the difficulty of examples. 
(2) Incorporate additional real-life models to stress the importance of these math 

concepts.  
28 2 (1) Used cooperative learning approaches so students could help and learn from 

each other. Presented real-life situations to give context to these 
mathematical skills and concepts.  

(2) Give students opportunities to explain their reasoning as they solve problems 
to further develop their analysis skills.  

28 3 (1) Spiraled concepts throughout the year to maintain retention. Used 



appropriate homework and classwork problems. Gave “no-calculator” 
assessments. 

(2) More variety in day to day class routine. Give students an opportunity to 
attempt problems before I model them to the class.  

28 4 (1) Presented several techniques to solve the same problem, engaging in 
discussions regarding the concepts driving algorithms, rigor, and student 
preference. 

(2) Encourage the use of multiple methods to solve the same problem and 
checks to verify results. 

29 1 Daily problem solving through homework and class examples. Favorite method is 
think-pair-share, At the beginning of term, we would present solutions on board and 
have students propose revisions. However, starting in November, greater engagement 
has been through a formative quiz at the beginning of most classes where in pairs 
students can assist each other. Each pair had A and B problems- similar but not 
identical. Upon completion of task, students present work on board for revision. 
Papers are exchanged, revised by students, and then submitted for a grade.  

29 2 Continuing thoughts above: After quiz, we tend to have direct instruction. During this 
time problems are presented for pair work with solutions presented on board. If 
periods are longer than 40 minutes, it would be ideal to start with an activity that 
leads to the statistical model. However, those occasions are limited – usually to the 
introduction of a unit.  

29 3 Every type of assessment, formative and summative, includes the decision of the 
appropriate instrument and its correct execution. We constantly loop back to previous 
units – such spacing has been proven to develop a more permanent retention of 
practices. One of objectives is to improve the integration of topics throughout the 
year.  

29 4 Consistent with the above comments, this critical ability is integrated throughout the 
four units that comprise this course. Statistics is inherently concerned with 
understanding the limitations of inference, data procedures and methods. Discussion 
throughout the year spends significant time on the proper interpretation of result, their 
theoretical explanation and meaning within contexts.   

31 1 Most students mastered this difficult topic: Hypothesis Testing for Means. We 
emphasized the writing hypothesis, checking conditions, and writing solid 
conclusions based on p-values. These skills were reinforced daily as we prepared for 
the assessment. We also focused on the use of technology to generate appropriate p-
values. I think the students who did not achieve mastery would benefit from even 
more hands on activities, and I am constantly looking for lessons that are engaging to 
reinforce concepts. Going forward, I will add activities that reinforce these learning 
objectives.  

31 2 The German Tank Activity was ungraded. I gave each group an activity sheet, and 
results for the entire class were displayed on the board in real-time. This activity 
introduced the power of statistical methods in estimating parameters with very little 
data at hand. I will use it again next year; I will not make any changes.  

31 3 The Doing the Wave activity was a success. Each group came away with their own 
“Line of best fit”. The interpretation of slope and y-intercept were reinforced, as were 
the concepts of residuals and extrapolation. I will not change this activity for next 
year. The HW: Doctors for Poor was an ungraded assignment. It was meant to show 
the effects an outlier have on the correlation and slope. I will not change the 
assignment next year.  

31 4 The HW: How to Sample Badly reviewed the concepts and vocabulary of sampling. 
The basic premise of statistics is that you can’t recover from bad data collection 
techniques, The analysis of data that has been poorly collected has very little value. 
And there are many ways to sample badly…I will not change this assignment for next 
year. 
The HW: Finding Sample Size was a refreshing lesson for many students because it 
required a specific mathematical algorithm. So many concepts in statistics are “big 



picture”. There is often more than on correct answer, and answers must include a 
verbal justification. Students seemed to enjoy just solving a math problem.  

32 1 My lessons and my questions allow students to achieve these learning objectives. 
Next year I plan to keep bringing in relevant data into the classroom and try to tie the 
statistics to their current real world.  

32 2 The students were pretty good at setting up formulas for the particular statistics 
problems. A few struggles with the actual computation work. Next year I will keep on 
reminding them, showing them, and giving them advice on their calculation methods.  

32 3 Achieved through lesson and questioning techniques. I would continue in the same 
manner next year. Some students are much better at this than others.  

32 4 Giving students different situations where one methods may be more appropriate than 
the other helps them recognize limitations to some applications. I will keep on 
showing them these idea in the upcoming years.  

33 1 (1) I utilize guided questions and relevant examples to introduce the core 
concepts this process acclimates the students to the concepts and enables 
them to consider and draw conclusions. I reiterate that the purpose of 
statistics is the conclusions we draw, the mathematics are just the tool. 
Calculations require context to be relevant to statistics. In addition I use 
modeling to demonstrate the concepts from the initial question to the 
contextual situation. In addition I recommend that my students use the 
Cornell method of note taking to engage with and study the material we are 
working on. I also require weekly journals that require the students to reflect 
on the material that they have been learning. At the same time they are 
encouraged to ask questions about material that they are confused about. 
This process helps the students to ascertain what material they understand 
and receive guidance on material they are still learning. 

(2) While I utilize three projects throughout the year, I plan on implementing at 
least one more project. I find that students comprehend the material best in 
real world situations. These projects require that students start with a 
question and requires them to utilize all the concepts of the class from 
sampling and data collection to data analysis and calculations to drawing 
relevant conclusions from their data and conclude with a reflection on the 
process and potential improvements. These projects are not only engaging 
for the students, but they require the students to understand the concepts in a 
hands on manner. I feel that additional exposure to this type of process will 
enable my students to become even more familiarized with the concepts 
introduced throughout this course.  

33 2 (1) In addition to demonstrating this skill as mentioned above, I require that my 
students memorize definitions and formulas for each test. In order to 
formulate problems using appropriate statistical procedures I believe that 
one must be aware of the mathematical tools that are available to them. 
Building a student’s prior knowledge provides them with the structure 
needed to formulate problems.  

(2) I would like to implement problems in which my students analyze each 
other’s solutions to statistical problems. I believe that engaging in this type 
of activity would help reinforce the appropriate statistical techniques and 
calculations need. As well as to demonstrate the importance of drawing well 
founded statistical conclusions.  

33 3 See 1&2 
33 4 See 1&2 
34 1 Students were exposed to many different examples of linear models of varying 

strength and also had the chance to create and evaluate their own models. This gave 
them a very clear understanding of the concepts used in forming such models. I 
would not make any changes.  

34 2 By having students work cooperatively, they were able to exchange ideas, 
communicate statistically with others, and reinforce prior learning. This was an 



effective method for this objective. I would not change this in the future.  
34 3 Students were repeatedly required to employ computations and statistical techniques 

to solve problems and through this practice they were able to achieve this learning 
objective. The only change I would make in the future would be to reduce the number 
or problems students are asked to do in a given assignment so that they are not forced 
to rush through their work.  

34 4 Students worked cooperatively to evaluate statistical results and models and to 
discuss possible errors and shortcomings. This practice was vital in providing 
students with a deep understanding of this objective. I would not make any changes 
here.  

35 1 (1) Make and analyze different statistical graphs, such as histograms and 
scatterplots. 

(2) Have students collect data and use group work to analyze the data through 
graphing techniques.  

35 2 (1) End of the year final project. 
(2) Continue with the same. 

35 3 (1) Practice on previous AP statistics examinations 
(2) Continue with the same, while utilizing more group work.  

35 4 (1) Mid-year group project to design an experiment. 
(2) More projects for the students, both individual and group.  

37 1 What helped the students most was the ability to work together in small groups and 
conjecture about topics/concepts in an attempt to draw formalized conclusions. No 
changes would be made other than attempting to get students as much as possible.  

37 2 Strategies that helped students accomplish this learning objective were attempting to 
minimize direct instruction, and maximize the amount of time students spent either 
working on their own or in small group settings. As next year approaches, I will 
continue this approach and streamline topics which possible in an effort to provide 
more time for students to analyze their work.  

37 3 From a computational standpoint, students were successful. Strategies were simple: 
Limited direct instruction, followed bu individual work stations or small-group 
exercises with close monitoring.  

37 4 Strategies that helped students reach this objective were multiple exposures to 
examples requiring them to justify their methods of solving, reasonability checks, and 
providing time for discussion about in-depth problems and applications. At times 
students still struggle with taking a step back and knowing when and how to analyze 
their solutions. Continuing to provide time and opportunities for students to discover 
this will benefit them tremendously.  

39 1 The students model multiple situation from function to derivative graphs and vice 
versa and I would not make any changes.  

39 2 Working in small groups discussing relative rate problems was very helpful to the 
students and I will do more of this next year.  

39 3 I will have students work on more problem solving questions with area under a curve 
interpretation in groups and do peer discussions.  

39 4 The volume projects really helped the students understand 2-D to 3-D and real-world 
applications. I will continue to use this project and will show a few of the prior 
projects to the class.  

40 1 No response  
40 2 No response 
40 3 No response 
40 4 No response 
42 1 (1) Discovery is the abiding classroom strategy. Students draw their conclusions 

from in-depth analysis, aided by the teacher to assist in refining their 
rigorous mathematical thinking. 

(2) I would continue to search for and develop rich materials for discovery and 
formalization. 

42 2 (1) Strategy of using the foundation of Algebra to model a problem that can be solved 



with calculus methods.  
(2) Introduce the idea with more differentiated examples to leas as a stepping stone.  

42 3 (1) Strategies included brainstorming and hypothesizing based on graphical 
data. 
(2) I will have students develop their own scenario and represent it in a 
graphical manner. 
 
 

42 4 (1) Strategies include geometrical interpretations of tangent lines using 
Geogebra. 
(2) Perhaps enrich with higher order approximations 

43 1 No response 
43 2 No response 
43 3 No response 
43 4 No response 
44 1 (1) Lots of practice… we did many many examples in class and the students did 

a great deal of practice individually as well: additionally, we used a variety 
of types of problems and analyzed them in the four ways…verbally, 
analytically, numerically, and graphically. This meant that the students were 
not just learning a process but how to think through their approach to the 
problem. 

(2) Even more practice would be beneficial, especially looping back towards the 
end of the year when they seem to lose a some of what they learned well at 
the beginning.  

44 2 (1) Again, a lot of practice questions help with this, as well as relating the 
concepts to ideas that they will come across in life…travel, volumes, etc. 

(2) They topics would be good ones to use a flipped classroom model – to have 
students watch a video lecture/samples at home then do a “lab” type practice 
in class.  

44 3 (1) These topics occur early in the year while the student’s motivation is high. 
They also relate easily to topics that they have covered in earlier courses, so 
they are very relatable. 

(2) More circling around later in the school year would be beneficial, so that the 
students are reminded of the topics.  

44 4 (1) A lot of the success in this is carry over from previous classes and critical 
thinking skills. We also stop in class repeatedly and ask the relevant 
questions…”Does this answer make sense to the problem”. Etc. 

(2) Students need to be trained to ask those same questions on a problem by 
problem basis. Analyzing problems simply for strategies would be a good 
start…not actually solving the problem but just brainstorming on approached 
in group settings. They also need to be convinced to slow down and think 
about the limitations that are presented to them rather than just jumping in 
with whatever thought comes first. Asking those questions even more in 
class will help with that.  

45 1 I though the results on the quiz were good. The quiz covered most aspects of limits, 
algebraically, and graphically. It helped the students to get a good concept of what a 
limit shows first using a table, then looking at graphs, and finally algebraically. I 
would not change anything if I taught this topic again.  

45 2 Students did well on this quiz overall. We had to take a couple days going over 
related rates, especially involving triangles and cones. Students also chose their own 
rates problems from the internet and did presentations in class where they taught 
other students how to solve some of the more complicated related rates problems. I 
really likes adding in the project portion this year, it definitely made for better 
understanding.  

45 3 Students really liked using integrations. I found that students who struggles in the 
beginning were now moving into the “Met” range. Definite integrals with u-sub gave 



them a bit of difficulty at first because they would forget to change their intervals. 
Next year I need to focus more on that topic.  
U substitution was a big focus. We looked at basic u-sub problems as well as difficult 
ones with radicals in one proportion of the denominator. Students did a good job with 
making corrections and pulling out constants. However some of my lower calc 
students struggle with some of the more difficult problems. Limits were an easy tops 
for most students. Some of them figured out they needed to work harder after this 
test. Now as we are reviewing for their final, limits are something they really like. 
Next year I want to do less “review” of precalc topics and focus more on what they 
need for calculus. This will make the class more difficult in the beginning. The 
derivative test was over all successful. They did a good job with basic product rule 
and quotient rule. I used strategies like HO dHi to help remember quotient. Chain rule 
took a while to get especially when it was double or in a product rule. But I believe 
they have mastered the skills now.  

45 4 Students had a great understanding when dealing with polynomials. Rational 
expressions were a bit more challenging. Slant asymptotes where a great application 
of synthetic division for them to see. They struggled at first with whether to go into 
the derivatives or original. There is a big question on their final on this topic as well. 
This quiz required the use of many formulas. It was difficult for students to remember 
going back and forth between derivatives and integration with all the different rules. 
Next year I would like to teach transcendental derivatives in the derivative section 
and the integration with chapter 4.  

46 1 No response  
46 2 No response 
46 3 (1) Analyzing what a problem wants. Talking through the process versus 

solving the problem. 
(2) This works pretty good not to say there isn’t room for improvement. 

46 4 (1) The modeling method helped students tremendously with Riemann sum 
evaluation. 

(2) Find ways to make the information more basic and build up. 
49 1 No response 
49 2 No response 
49 3 No response 
40 4 No response 
50 1 (1) Explaining the domain, range, graphs of rational functions, polynomials. The 

derivative as the slope of the tangent line to the curve, concavity and points 
of inflections 

(2) Fir this learning objective, I have no intention of modifying my teaching 
methods: students did very well on that.  

50 2 (1) Students understand most of the important aspects of the mathematical 
representation of the mathematical information and some students cannot 
represent the mathematical information, and the process of developing the 
representation is completely incorrect.  

(2) We need to spend more time of the learning objectives and assign some of 
the homework as a team/group projects.  

50 3 (1) Students continue to struggle with information described graphically and 
recalling some basic ideas from previous work. Problems that involve basic 
technique are handled well. 

(2) I would try next time to go over old work that appears in precalculus if time 
permits, and go over them as they appear in the term.  

50 4 (1) The students tend to handle these topics very well, a lot of assignments were 
given to students as class assignments and homework assignments as well. 

(2) For this learning objective I have no intention to modify my teaching 
methods; students did very well on that.  

51 1 I unfortunately didn’t keep separate the data on this one question from chapter test 
2to report on. We did this in as a large group problem and therefore all students were 



successful. I would like to do it more on their own next year. The falling objects lab 
doesn’t help students understand derivatives better but I continue to use it because it 
gives them an opportunity to learn about Derive. The tootsie pop lab is a great way 
for student sot collect real data and analyze in the calculus application. The kids enjoy 
it and I think they learn and I will continue to use it.  

51 2 I unfortunately didn’t keep separate the data on these question from chapter test 3 to 
report on. This was a great application for the mean value theorem applying 
derivatives of exponential functions of bases other than e. I will use it again. I will 
continue to do the turvey for related rate. We do this with partners and it really helps 
determine if students understand related rates.  

51 3 The question showed not all students understood the Thm- I will use similar questions 
next year but will definitely spend more time on the topic to get a better 
understanding.  I found students didn’t do that great on T/F because they only thought 
of cases where it does work and not if there was any case where it didn’t work. I think 
I need to stress this more in class. The volume of donut lab gave them application of 
washer method. 

51 4 I did not end up having them write a paragraph explaining the flaws in Newton’s 
method. The students had to use Newton’s law of cooling to find the time of death in 
a murder investigation. This helped them understand it. I will use it again next year, 
but I will stress they need to read to find other evidence to include in write up.  

52 1 Through emphasis on linking algebraic and graphical understanding, students 
demonstrated a solid grasp of gradual vs. immediate rates of change. We plan to 
concentrate on “real world” application of rates of change in the future.  

52 2 Test results indicated that students had a strong understanding of the topic. They 
appeared to respond well to the concrete nature of the unit and demonstrated the 
ability to see the link between calculus and practical applications. Additional and 
more challenging problems could be added to enhance student understanding.  

52 3 Test results indicated solid understanding of the difference between approximate and 
more exact methods of determining areas under curves. In the future, we must 
continue to emphasize the link between algebraic and graphical forms of integration.  

52 4 Students appeared to responding well to need for substitution methods of integration 
in the absence of the rules which are available to them in differential calculus. More 
challenging definitive trigonometric integrals could be added.  

53 1 Through emphasis on linking algebraic and graphical understanding, students 
demonstrated a solid grasp of gradual vs. immediate rates of change. We plan to 
concentrate on “real world” application of rates of change in the future. 

53 2 Test results indicated that students had a strong understanding of the topic. They 
appeared to respond well to the concrete nature of the unit and demonstrated the 
ability to see the link between calculus and practical applications. Additional and 
more challenging problems could be added to enhance student understanding. 

53 3 Test results indicated solid understanding of the difference between approximate and 
more exact methods of determining areas under curves. In the future, we must 
continue to emphasize the link between algebraic and graphical forms of integration. 

53 4 Students appeared to responding well to need for substitution methods of integration 
in the absence of the rules which are available to them in differential calculus. More 
challenging definitive trigonometric integrals could be added. 

54 1 I am happy with these results – the students put in the time and effort to master the 
material. I found using general cumulative reviews promoted connections throughout 
the units. One change I would make in the course is to do more problems that 
promoted more numeracy skill alongside the calculus problems.  I found the students 
were trying 5to connect problems that promote numeracy with a specific type of 
question presented in the lesson.  

54 2 For this learning objective I plan on continuing the use of cumulative reviews. To 
have past concepts in an assignment promoted the connections from past learning to 
current learning.  I will make some of the questions more complex next year. I plan 
on experimenting with problems such as true/false. I was happy with the length and 



complexity of the assessments this semester. It is my hope that possible alternative 
solutions may appear and the students will be able to back themselves up.  

54 3 For this learning objective I plan on incorporating more numeracy problems and try 
to integrate them into the calculus problems. It is my hope that the addition of these 
aspects will help with the student’s numeracy skills on top of their callus skills.  

54 4 I was happy with the student’s ability to solve various types of problems. The 
students were more interested in getting a set was to approach a problem rather than 
seeing the relevance of finding the area of inscribed rectangles and circumscribed 
rectangles and average areas. We discussed the degree of inaccuracy of the area, but I 
felt the students wanted to forget this idea as we pursued the use of the Fundamental 
Theorem of calculus.  

55 1 Doing “sprints” and bell ringers helped with quizzes and certain portions of tests. I 
might add more thought based questions on homework which might help them more 
on free response questions on tests.  

55 2 Doing “sprints” and bell ringers helped with quizzes and certain portions of tests. I 
might add more thought based questions on homework which might help them more 
on free response questions on tests.  

55 3 Doing “sprints” and bell ringers helped with quizzes and certain portions of tests. I 
might add more thought based questions on homework which might help them more 
on free response questions on tests.  

55 4 Doing “sprints” and bell ringers helped with quizzes and certain portions of tests. I 
might add more thought based questions on homework which might help them more 
on free response questions on tests.  

56 1 (1) Discovery is the abiding classroom strategy. Students draw their conclusions from 
in-depth analysis, aided by the teacher to assist in refining their rigorous 
mathematical thinking. 
(2) I would continue to search for and develop rich materials for discovery and 
formalization. 

56 2 1) Strategy of using the foundation of Algebra to model a problem that can be solved 
with calculus methods.  
(2) Introduce the idea with more differentiated examples to leas as a stepping stone. 

56 3 (1) Strategies included brainstorming and hypothesizing based on graphical data. 
(2) I will have students develop their own scenario and represent it in a graphical 
manner. 

56 4 1) Strategies include geometrical interpretations of tangent lines using Geogebra. 
(2) Perhaps enrich with higher order approximations 

60 1 No response 
60 2 No response 
60 3 No response  
60 4 No response  
61 1 (1) Used lots of examples with varied outcomes and many different models. 

Aligned mathematical concepts to students experiences 
(2) Use more real like models to help students understand the importance of the 

material.  
61 2 (1) Use group work so students can help each other, Presented real-life 

situations to give context to math skills and concepts. With careful 
scaffolding, helped students conceptually understand the material so they 
could apply techniques to other situations. 

(2) Have student explain their reasoning more as they solve problems.  
61 3 (1) Used appropriate problems for practice, both in class and for homework. 

Spiraled concepts throughout year. Students had to so computations without 
the use of a calculator.  

(2) Used more variety of instructional style in day to day class lessons.  
62 4 (1) Use problems where different methods were needed to solve. Used problems 

were there was no solution. Presented several problem solving techniques 
for the same problem, engaging in discussion regarding rigor and student 



performance. 
(2) Encourage use of multiple methods to solve same problem. Do more 

comparison of the different methods. 
 
 
  



Appendix C: Time to Completion and Comments 
 

Respondent # Beginning of 
Semester (in 
minutes) 

End of 
Semester (in 
minutes) 
 

Comments 

1 90 90 In the future, it would be helpful to have a better understanding 
of how all the information that I provided you is being used. I 
spent a lot of time on this document that I was unsure of its 
intentions.  

2 90 90 I felt the time required to complete this form was under-
estimated. Keep in mind that I was asked to fill out a form like 
this for two separate sections. The due dates for these 
documents fell during extremely busy times of the school year 
for math teachers. 

3 90 60  
6 30 60  
7 30 No response  
8 30 30 I was sampled over two sections of the same course. I had 

considered filling out this form once with both sections in mind 
(the same assessments were used in both sections) which 
would have resulted in less repetition. I decided it would be 
better to fill out the form twice (once for each section of the 
same course) as I assume this is more in the spirit of the 
survey. Doing it that way, however, resulted in me saying the 
same things on both copies of the form since my reflections 
about the assessments are the same.  

9 30 30 I was sampled over two sections of the same course. I had 
considered filling out this form once with both sections in mind 
(the same assessments were used in both sections) which 
would have resulted in less repetition. I decided it would be 
better to fill out the form twice (once for each section of the 
same course) as I assume this is more in the spirit of the 
survey. Doing it that way, however, resulted in me saying the 
same things on both copies of the form since my reflections 
about the assessments are the same.  

10 No response No response  
12 No response No response  
13 120 15  
14 No response No response I did not receive this email at the start of the term. This is a full 

year course so both parts are mandated for January 26th, 
therefore they were both completed simultaneously and not as 
effective as desired.  

15 40 No response  
16 75 60  
17 75 60  
18 75 75 Direction were confusing, timing was poor (arrived in 

December), it took much longer than expected to complete the 
form and assemble the materials.  

19 60 20 We had another very successful year at (redacted)… thanks for 
all of your help! 

20 60 20 We had another very successful year at (redacted)… thanks for 
all of your help! 

22 60 20 We had another very successful year at (redacted)… thanks for 
all of your help! 

23 150 90  



25 120 120  
26 0 30 I understand the importance of gathering this information as 

part of a universal general education plan. I appreciate the 
work the University gives to adjunct people such as myself. 
THANKS! 

27 No response No response  
28 75 60  
29 120 120 Given my experience with the course, I decided to complete 

the entire form. It serves a very useful purpose. A teacher is 
asked to reflect explicitly on key cognitive components. Such a 
process often produces important revisions to pedagogy and 
assessments.  

31 90 90 I felt the time required to complete this form was under-
estimated. Keep in mind that I was asked to fill out a form like 
this for two separate sections. The due dates for these 
documents fell during extremely busy times of the school year 
for math teachers (during midterms and final exams/Regents 
week) I also felt the forms were more confusing than they had 
to be, and it was hard to type into the appropriate cells of the 
spreadsheet. 

32 15 20 I hope this is what you were looking for. It is pretty easy to 
apply the (REDACTED) course to these objective because we 
deal with them in every lesson and on every test, quiz, 
assignment, and in every discussion.  

33 No response No response  
34 60 No response  
35 75 30  
37 60 60  
39 65 60  
40 No response No response  
42 120 120  
43 120 60  
44 180 60  
45 60 120 It will be easier next year if I can submit tests/quizzes as well 

as Results as students take the assessments. It was a lot of work 
having to go back and look up grades for each student's 
individual assessments.  

46 “two weeks” “two weeks” I have included relevant documents exemplify the objectives. 
Some of the documents are student work and some is just black 
tests and quizzes.  

49 120 15  
50 120 60  
51 180 240 As the final project for this class, students were assigned a 

topic to create a "Dummies Guide" for and share with class. 
This is a jigsaw activity where they spent a lot of time 
reviewing one topic and shared with others as the expert. They 
were encouraged to pick their hardest topic from the year. I 
have enclosed a same of that as well. There were some things I 
thought I saved but could not locate to include.  

52 60 20 We had another very successful year at (redacted)… thanks for 
all of your communication and support!! 

53 60 30 We had another very successful year at (redacted)… thanks for 
all of your communication and support!! 

54 180 60 I took the approach of providing evidence (examples) of some 
of the assessments I use to evaluate students. I was concerned 
answers may be too general if the evidence was not there. I was 



 

not sure about asking for samples of multiple choice questions 
because I don not like using multiple choice questions on my 
exams. I don't like giving the students an opportunity of 
guessing the right answer and would rather see them present 
their work.  

55 60 60  
56 120 120  
60 120 60  
61 80 60  
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