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Background 
 
In Spring 2020, the University at Albany assessed the degree to which students were achieving student 
learning objectives in Challenges for the 21st Century and Mathematics. A total of 133 courses that meet 
the Mathematics General Education requirements were offered by the University in the High School 
program during the 2019-20 academic year. After assuring that no instructor would be sampled more than 
once, there was a remaining pool of 78 sections that were eligible for sampling. Using a random number 
generator, 40 of those sections were chosen for the sample. One section was removed from the sample as 
the course was cancelled due to lack of enrollment after sampling had been conducted. The Mathematics 
sample consisted of 39 classes from high schools across the state that participate in the University in the 
High School program. Enrollments in the sampled courses at the time of sampling ranged from 2 to 431. 
 
Of the 39 classes that remained in the sample, all 39 participated and submitted completed forms at the 
end of the semester. One instructor submitted an electronic file in an unknown format. Another instructor 
did not assess for learning objectives 2, 3, and 4. Two instructors submitted data formatted in a way that 
rendered it unusable. Data collected for the remaining 36 classes represents a maximum N=11082.  
 
This is an improvement over the 2015 administration of assessment for this General Education category. 
In 2015, 39 of 61 instructors (64%) provided fully completed forms at the end of the semester. An 
additional 8 instructors provided partial, incomplete, or unusable data.  

As we have noted for the past few years, the instructor participation rate and quality of documentation 
received on this administration of the General Education assessment was excellent. We believe this is 
attributable, at least in part, 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. 
 
It is important to note that the COVID-19 pandemic occurred in the middle this assessment cycle, and with it 
came the mid-stream transition to virtual learning for the students in these UHS courses. While the response 
rate was excellent, there remains the possibility that student performance may have been affected by this 
transition.  

 
 
                                                 
1 In UHS courses, the number of students registered can change dramatically from the time when sampling is 
conducted to the time when assessment is conducted. Enrollments at the time of assessment ranged from 4 to 46.  
2 Note that the numbers in this report may vary slightly from learning objective to learning objective—this is 
reflective of students who may have added or dropped a particular section of a course, as well as those who may 
have been absent on a day when a particular assessment was conducted. Additionally, two respondents provided 
data that broke down performance on individual activities rather than aggregating data across the learning objective, 
as such, their numerical data are not included in this report, but their narrative data (comments, etc.) are included. 
We believe that the actual number of students participating in this assessment is ~615, but we can only accurately 
track data for the 596 students referenced.  



 
Course Embedded Assessment 

Assessment results indicate that the majority of students “Exceeded” or “Met” expectations in the 
Mathematics General Education category, 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 87 -91% for all four objectives.  

 

 
 Figure 1: Summary of Mathematics General Education Results  
 
  

52%

39%

6% 3%

56%

35%

7% 2%

57%

34%

7% 2%

54%

33%

10% 3%
0%

10%

20%

30%

40%

50%

60%

70%

80%

90%

100%

Exceeded Met Approached Did not meet

2019-20 Mathematics Assessment Results 

LO1

LO2

LO3

LO4

Mathematics:
Spring 2020

Due to rounding, values may not equal 100%



 
The Learning Objectives for the category are as follows:  
Courses meeting the Mathematics General Education requirements will allow 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 

 
 

 
Figure 2: Mathematics Learning Objective 1 
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Figure 3: Mathematics Learning Objective 2 
 
 

 
Figure 4: Mathematics Learning Objective 3 
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Figure 5: Mathematics Learning Objective 4 
 
 
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. In all cases, the UAlbany students 
trail UHS students by 12 to 15 percentage points. 
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Figure 6: Comparison of Combined “Exceeded” and “Met” Results, by Learning Objective 
 
Amongst UHS students, between 2% and 3% of students “Did not meet” the respective learning 
objectives. In comparison, the number of on-campus students who “Did not meet” is between 
10%- 11% for each of the learning objectives. 

Figure 7: Comparison of Results for UHS and On-campus Populations Mathematics Learning Objective 1 
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Figure 8: Comparison of Results for UHS and On-campus Populations Mathematics Learning Objective 2 
 
 

Figure 9: Comparison of Results for UHS and On-campus Populations Mathematics Learning Objective 3 
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Figure 10: Comparison of Results for UHS and On-campus Populations 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 overall average 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 that appear to exist across these populations. We also recognize that 
the UHS courses cover the same material as the on-campus offerings, but typically 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.   
 
Comparison to 2015 and 2011 Results3: 
 
In comparison to the 2015 assessment of this General Education category, we see a drop of 
between 2 and 3 percentage points in the students who exceeded or met each of the four learning 
objectives.  
 
In comparison to the 2011 assessment of the General Education category, we see a gain of 6 
percentage points for learning objective 1; a gain of 12 percentage points for learning objective 
2; a gain of 11 percentage points for learning objective 3, and a drop of 8 percentage points for 
learning objective 4.  

 
 
                                                 
3 It is important to note that in between the 2011 and 2015 assessments, the learning objectives were changed to reflect a singularity. Prior to the 
2015 assessment, the Mathematics category had separate learning objectives for “general mathematics”, statistics, and logic”. By the time the 
2015 assessment was conducted, there was a single set of all encompassing learning objectives that covered all Mathematics courses. As such, it’s 
impossible to make direct apples-to-apples comparisons using the 2011 results. They are included here to provide general reference to 
longitudinal changes in performance, but should not be directly extrapolated.  
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Figure 11: Comparison of Combined “Exceeded” and “Met” Results for UHS Population, 2020, 2015, 2011 
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Figure 12: Learning Objective 1, 2020, 2015, 2011 
 

 
Figure 13: Learning Objective 2, 2020, 2015, 2011 
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Figure 14: Learning Objective 3, 2020, 2015, 2011 
 

 
Figure 15: Learning Objective 4, 2020, 2015, 2011 
 
Time Required to Complete Assessment 
 
The general education assessment forms that instructors complete as part of this assessment 
process asks them to record the length of time it took them to compile the data and complete the 
beginning and end of semester assessment forms (Please refer to Appendix C for the further 
detail). The average for the required preparation time of the data and the completion of the forms 
was 71 minutes at the beginning of the semester, and 60 minutes at the end of the semester. 
Several respondents failed to follow the direction and provided narrative answers that could not 
be extrapolated into numerical data (eg.,: “over prep periods”, “2 days”). The amount of time 
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taken by UHS instructors to complete the assessment forms is lower than the amount of time 
reported by on campus instructors (who reported taking an average of 94 minutes at the 
beginning of the semester, and 125 minutes at the end of the semester).  
 

 
 
Figure 16: Time Required to Complete Assessment Forms 

 
 

 
Recommendations:  

 
1) As we have noted in this report, and many General Education reports in the past, there is 

a clear disparity between the performance of the UHS and UAlbany student cohorts. 
While we are able to explain some of the differences, this is an area where further study 
is needed, as time and human capital permits. It is possible that UHS instructors are 
transposing the high school grades into the General Education Assessment forms rather 
than keeping 2 grade books—one with the “high school” grade, and one with the 
“college” grade.  
 

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.  
 

3) We request that GEAC/CAA provide some guidance with regards to how to address 
portions of the population who don’t respond after being sampled, or those who provide 
the initial response at the start of the assessment process, but don’t respond to requests to 
complete the forms at the end of the assessment process. With the UHS population, these 
are often folks who claim to be “too busy” with end of the school year activities and 
promise to submit the materials after the end of the semester, but fail to follow through, 



leading to multiple reminders, cc’ing messages to principals, etc. It makes administration 
of these assessments more time consuming and laborious than it should be.  

 
  



Appendix A: Student Learning Objectives – Mathematics 
 
Courses meeting the Mathematics General Education requirements will allow 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 
# 

Comment 

1 1 Statistics is a flipped classroom. Students access teacher made 
videos online and complete the accompanying handouts of notes and 
examples. During class, students are always working on problems 
that apply those lessons. Daily, all student work is graded. 
Throughout the class, key concepts are explained on an individual 
and group basis. The class is quite dynamic as students move at their 
own pace within a given time parameter. Tests are given at the 
conclusion of each chapter, and, cumulative tests are given each 
trimester. There is constant looping back to earlier material, 
particularly in the problem sets.  

1 2 As statistics relies on organization of data and measurement relevant 
to different characteristics of distributions, this type of skill is 
heavily prevalent throughout the course.  

1 3 This type of exercise is foundational for the course. Therefore, it is a 
point of considerable emphasis in all types of assessments.  

1 4 Perhaps the most critical of all the skills that students learn, we 
consistently reiterate the proper interpretation of results and 
methods. As the course progresses, this emphasis does grow in terms 
of applicable content. 
  
I would include more examples of studies to criticize in their 
application of statistical methods, reasoning, and interpretation.  

2 1 (1) Review packets, multiple choice questions requiring wok.  
(2) Chapter quizzes as checkpoints for better understanding of the 
curriculum,  

3 1 Strategies that helped the students were small but intense lessons. 
Also the availability of small-group help sessions. 
  
No changes necessary.  

3 2 Having weekly quizzes allowed for status updates on how students 
were progressing through the material. It gave a baseline as to where 
students were and helped pave the way for adjustments to upcoming 
material. 
  
No changes necessary.  

3 3 The group project went incredibly well. The students clearly 
demonstrated their ability to formulate and conjecture on topics 
from the entire year and present them in one nice neat package.  
 
No changes necessary.  



3 4 Through the use of these small quizzes, curriculum could be 
modified to either further reinforce topics or to move on to new 
topics.  
 
No changes necessary.  

4 1 1) During remote/online learning, I worked hard to keep the same 
type of direct instruction and class discussions going through the use 
of video lessons and google meetings. A lack of participation among 
some students was a hurtle that was difficult to overcome.  
2) Hopefully when I teach this course again, it won’t be entirely in a 
remote setting. I feel that it’s very difficult to assess the students in a 
formative way when you are not seeing them on a daily/weekly 
basis. If this happens to be the case in the future, I might try to add 
in smaller formative assessments before giving my students an end 
of chapter/unit assessment to check for understanding.  

4 2 1) Direct instruction, class discussions, use of technology and real-
world examples were all strategies used to help students achieve an 
understanding of this learning objective.  
2) The results of this small project were very positive. I don’t think 
much would need to be considered in the way of changes and/or 
revisions to achieve better results.  

4 3 1) I think the results of this assignment were very positive. Only two 
students didn’t exceed the expectations, but still met them. I would 
most definitely do this type of assignment again in the future to 
encourage collaboration among peers and to be able to articulate 
one’s understanding of Statistics in a logical, real-world format.  
2) I don’t think this assignment would need any changes or 
revisions.  

4 4 1) Class discussion, direct instruction, use of examples and ways to 
differentiate between the different forms of sampling helped my 
students excel in this learning objective. I also gave a vocabulary 
quiz to encourage students to study the terminology associated with 
this area of Statistics.  
2) Perhaps adding in more group work and collaboration could 
provide a better understanding to those who didn’t exceed 
expectations.  

5 1 Working in groups on discussing the graphs was helpful along with 
a puzzle game that was used to match up graphs/verbiage helped 
immensely. I would not change anything 

5 2 Discussing problems with one another and explaining to the class 
helped. I would show a demonstration with a funnel and water to 
help them visualize in the future. 

5 3 Practicing problems like this and using vocabulary helped the 
students. Also they write study guides that help them explain the 
math. I would not change this. 

5 4 I did a lemon lab to introduce the topic-which helped them grasp the 
concept and cement it in their brains. Practice of all types and 



explaining to the class(group)  helped them understand each method. 
The volume project really brings it all together and I will continue to 
do all of these things-it helps my students really do well with this 
topic. 

6 1 Graphing calculator 
6 2 Drawing pictures of models underlining 
6 3 Graphing calculator 
6 4 Verify by algebra and calculator 
7 1 (1) Helpful strategies that I used include: (a) sharing screencast 

videos of how to do certain problems and posting them in google 
classroom. (b) using graphic organizers to help students remember 
terms, notation, and formulas. (c) using hands on activities to help 
students make a personal connection to the information 

7 2 (1) Helpful strategies that I used include: (a) sharing screencast 
videos of how to do certain problems and posting them in google 
classroom. (b) using graphic organizers to help students remember 
terms, notation, and formulas. (c) using hands on activities to help 
students make a personal connection to the information 

7 3 (1) Helpful strategies that I used include: (a) sharing screencast 
videos of how to do certain problems and posting them in google 
classroom. (b) using graphic organizers to help students remember 
terms, notation, and formulas. (c) using hands on activities to help 
students make a personal connection to the information 

7 4 (1) Helpful strategies that I used include: (a) sharing screencast 
videos of how to do certain problems and posting them in google 
classroom. (b) using graphic organizers to help students remember 
terms, notation, and formulas. (c) using hands on activities to help 
students make a personal connection to the information 

8 1 1) Most students are clearly mastering the material  
2) Adding an additional exploration up front may have helped that 
one that did not quite get it  

8 2 1) Some of my students are thriving in the presentation format (I 
emphasize video); I think emphasizing the audience and showing 
exemplars really helped  
2) Finding ways for them to see each other’s work and provide 
feedback  

8 3 1) My instruction around logarithms has gotten tighter – little things 
like “it’s all about that base” and having them ask themselves about 
the base really help  
2) No real changes  

8 4 1) Having students follow these multi-step processes really allows 
me to see what pieces they understand and what they don’t 
(especially when presented orally or on video)  
2) More oral, video presentations  

9 1 -Although students had to study for assessments, the best results 
were achieved when students completed real-world tasks. They were 
able to see the purpose behind learning the material.  



-Although written assessments keep students focused, I would give 
more tasks for homework assignments.  

9 2 -Although students could calculate an appropriate solution, they 
struggled with the analysis of their outcome. They have been so 
accustomed to saying x = 4, that they were unable to explain why 
their answer even mattered.  
- I would begin the term with having students write a statement 
about their answers from the start of the term.  

9 3 -Students were given different scenarios to solidify their 
understanding of the concept being taught. When I moved on to the 
next topic, I would circle back to make sure they truly understood 
the material.  
-I would have students make up their own scenarios and pass them 
to another student to complete. They might be able to better 
understand the relevance of the concept.  

9 4 -This is difficult to answer as I saw a vast drop in student results at 
the onset of the pandemic. Being Redacted , several of my students 
had family members who had contacted Covid-19. Our school 
insisted that we teach synchronously online. This was a hard 
transition for my students as well as myself. They struggled 
recalling material that they previously knew and had more difficulty 
with their analysis.  
-In the future, I would hope to have more online videos for their 
support.  

10 1 The most effective strategies were based on students ’reflections on 
their thinking. Drawing conclusions requires a premise that needs to 
be defended. This inspires true mathematical thinking. 

10 2 Redacted shows promise but has many glitches. A student will input 
a correct answer but it is inexplicably rejected. This led to an 
exploration of 
frustration and empowered students with my flexible approach. 

10 3 Goal is to move ‘approaching’ to ‘meets’ by allowing more re-do’s 
although time consuming is worth the added value of learning. 

10 4 This fruitful category allows us to define hat we mean by 
success. In the future, I will incorporate more language and 
nomenclature to highlight the benefits and limitations of 
mathematical insight. 

11 1 (1) I think the overall practice we performed on each task helped 
the students gain a better understanding of the material. 

(2) I would continue to work on many examples. 
11 2 (1) I think again, practice works well. 

(2) Perhaps more practice is needed for some students. 
11 3 (1) For some students, the amount of work was sufficient. 

(2) For several students, we should have worked on many more 
examples. 

11 4 (1) I tried to work through as many problems as I thought was 
necessary. 



(2) I believe I should have worked on more problems for a better 
understanding. 

12 1 1) Strategies that helped students achieve this learning objective 
were:  (a)  as a class modeling the problem,  (b) each student 
modeling the problem, (c) groups working together to find a solution 
and draw a conclusion,(d) discussing as a class other alternatives to 
solving the problem.    
(2) What changes?  Teaching remotely has not been ideal for either 
me the teacher or for the students.  Staying in contact is essential.  
Rather than using Redacted class twice a week, I would move to 
every day for shorter periods.  Students need to feel part of the big 
picture.  Requiring work after each session, just as in at-school days, 
would also be beneficial.  Required attendance would also help.  It 
would be difficult but not impossible to do group work at a distance.  
These challenges encourage the students that difficulties can be 
overcome. 

12 2 (1) Students learn through many different ways.  In the 
classroom, to use a variety of approaches keeps the learning fresh.  
My class (in the building) used the following techniques:  group 
work, all students using a whiteboard to work a problem, one 
student working a problem while others suggest strategies, games ( 
Redacted and others written with calculus problems). 
(2) Group work is beneficial as it gets students ready for the 
real-world, where they must work with other people.  Conflict will 
happen.  Students need to be taught how to solve interpersonal 
issues as much as they need to learn how to solve problems with 
logic and mathematics. I would ensure that the students are versed in 
some skills for this. 

12 3 (1) Limits, derivatives and integrals are not easy concepts. 
Finding ways to make it easy encourages the students to try. This 
might include the repetition of a key phrase when doing work 
(Smack – meaning don’t forget the derivative of what’s inside when 
using the chain rule); or the use of abbreviations to make it easier to 
remember (LoDeHi minus HiDeLo All over Lo Squared – for the 
Quotient rule). 
(2) I would try to find more of these, as it truly helps the 
students during times of stress (like taking a test). 

12 4 (1) This is a difficult concept to teach:  drawing a conclusion, 
recognizing the limit of an evaluation, evaluating the results within 
the bigger picture.  Some students can see the whole picture; others 
only see the direct math.  In class, students were encouraged to ask 
questions about the results and about the process.  By encouraging 
this constant inquiry, we were looking at the bigger picture. Curious 
minds are good; they tend to solve many problems. 
(2) I would find more ways to encourage this curiosity. 

14 1 (1) I utilize guided questions and relevant examples to introduce the 
core concepts. I reiterate that the purpose of statistics is the 



conclusions we draw, the mathematics are just the tool. Calculations 
require context to be relevant in statistics. In addition I use modeling 
to demonstrate the concepts from the initial question to the 
contextual solution. 
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) I find that students comprehend material best in real world 
situations. We start with a question and it requires them to utilize all 
of 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. To this end I’m consider implementing mini-labs 
where students can quickly move through and review the processes 
they are learning. 

14 2 See Related Material in Objective 1.  
 
(1) In addition to demonstrating this skills 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. 

14 3 See Related Material in Objectives 1 & 2.  
 
(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. 

14 4 See Related Material in Objectives 1, 2 & 3. 
15 1 (1) The flipped classroom and dozens of practice problems. 

Regular feedback and scaffolding through questions we went 
over. Group work and collaboration also helped.  

(2) At this point, I do not think I would make any changes since 
the feedback I receive from current and former students is 
usually positive. 

15 2 (1) The flipped classroom and dozens of practice problems. 
Regular feedback and scaffolding through questions we went 
over. Group work and collaboration also helped.  



(2) At this point, I do not think I would make any changes since 
the feedback I receive from current and former students is 
usually positive. 

15 3 (1) The flipped classroom and dozens of practice problems. 
Regular feedback and scaffolding through questions we went 
over. Group work and collaboration also helped.  

(2) At this point, I do not think I would make any changes since 
the feedback I receive from current and former students is 
usually positive. 

15 4 (1) The flipped classroom and dozens of practice problems. 
Regular feedback and scaffolding through questions we went 
over. Group work and collaboration also helped.  

(2) At this point, I do not think I would make any changes since 
the feedback I receive from current and former students is 
usually positive. 

18 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. Students are 
uncomfortable presenting the reasoning for the answers they give, 
but it is a necessary skill they will need in the future. 

18 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 was happy with the length and complexity of the assessments this 
semester. I was hopeful for alternative solutions to appear and the 
students will be able to back up  their work with appropriate 
mathematical logic. 

18 3 For this learning objective, I incorporated more numeracy problems 
and integrated them into the Redacted problems. With the addition 
of these aspects, my plan was to  strengthen their numeracy skills on 
top of their Redacted skills. I remain concerned the students are 
looking for more stereotypical problems instead of making a plan on 
how to solve a question based on the situations they were given.   

18 4 For this learning objective, I was happy with the students ability to 
solve various types of problems. Students still do not completely 
interpret concepts based on the problem presented. This seems 
happen with regularity when we work on the area under a curve.   

19 1 My students benefited, whenever possible, from having the 
mathematical models we were using situated in some real-life 
context. That often made the interpretation of those models more 
concrete and accessible.  
 
Going forward I would like to bring in more writing assignments. 

19 2 Whenever possible, I had my  students create their own examples 
and counterexamples. This helped many students meet or exceed the 
standard for this objective.  
 



In the future I would like to incorporate more group projects that 
take some of the course content deeper and give the students the 
chance to communicate that work with their peers. 

19 3 My students did best (overall) with this learning objective. Most 
students benefited from working through many routine problems 
before attempting some more challenging work.  
 
In the future I would like to bring more technology into the 
classroom so that students could explore problems that involve more 
complexity than can be done by hand. 

19 4 Having students create their own examples and counterexamples  
 
Having students justify their work by making specific reference to 
the definitions of relevant concepts.  
 
I often encourage the students to ‘play’ with definitions or concepts 
covered in this course and try to ‘break them.’.  A lot can be learned 
by doing that. In the future I would like to formalize that and 
provide the students with a structure for doing that productively. 

20 1 Strategy: give as many visual aids as possible. On the board, 
handouts, the calculator.  Write down steps, write down conclusions. 

20 2 Strategy: Show them more than 1 way to find a solution. Have 
discussions on which method is most efficient. 

20 3 Strategy: Review basic computation skills, algebraic skills, 
calculator competence.  Expose students to a variety of questions 
and compare and contrast techniques to solve. 

20 4 Discuss when there are no solutions, discuss how and why they have 
to know more than their calculator.  Check solutions. 

21 1 Having review/practice days where students could process and 
practice new material to ensure understanding before moving on 
 
Spiral review of material through cumulative reviews, do now’s, 
homework questions and assessments  
 
Creating “cheat sheets” where students were able to write down 
formulas, calculator buttons and important information to assist 
them  
 
Connecting the material to the real world as much as possible 

21 2 Having review/practice days where students could process and 
practice new material to ensure understanding before moving on 
 
Spiral review of material through cumulative reviews, do now’s, 
homework questions and assessments  
 



Creating “cheat sheets” where students were able to write down 
formulas, calculator buttons and important information to assist 
them  
 
Connecting the material to the real world as much as possible 
 
Spending more time on this material with out interruptions would 
definitely help – this year was a challenge with moving into a new 
building and Covid 19. 

21 3 Having review/practice days where students could process and 
practice new material to ensure understanding before moving on 
 
Spiral review of material through cumulative reviews, do now’s, 
homework questions and assessments  
 
Creating “cheat sheets” where students were able to write down 
formulas, calculator buttons and important information to assist 
them  
 
Connecting the material to the real world as much as possible 
 
Exposing students a multitude of different problems 

21 4 Having review/practice days where students could process and 
practice new material to ensure understanding before moving on 
 
Spiral review of material through cumulative reviews, do now’s, 
homework questions and assessments  
 
Creating “cheat sheets” where students were able to write down 
formulas, calculator buttons and important information to assist 
them  
 
Connecting the material to the real world as much as possible 

22 1 I have added work with the Redacted to this course this year.  In this 
contest, students are presented with a real-life problem (this year’s 
problem involved changing diesel trucks over to and data to analyze 
and they must work together to formulate a mathematical model for 
the situation and present a solution/plan for it. They have a 14 hour 
window in which to submit their results.  This will definitely be 
continued into future years. 

22 3 I have added work with the Redacted to this course this year.  In this 
contest, students are presented with a real-life problem (this year’s 
problem involved changing diesel trucks over to and data to analyze 
and they must work together to formulate a mathematical model for 
the situation and present a solution/plan for it. They have a 14 hour 
window in which to submit their results.  This will definitely be 
continued into future years. 



22 4 Having a very small class this year (only 3 students) allowed us to 
really have class discussions and brainstorming sessions, where they 
were able to bounce ideas off of each other and suggest new 
approaches.  This is going to be carried into future years, regardless 
of class size.  Collaboration between the students has pushed them 
farther than I would personally be able to.  
 
I have really tried to emphasize the “Rule of Four”…looking at 
problems from four different directions:  verbally, analytically, 
graphically and numerically. 

23 1 The remote learning environment that we had no other option to 
utilize actually kept students very structured and on task.  The 
assessments (quizzes) I gave throughout were not overly lengthy but 
they were comprehensive and required the students to demonstrate 
virtually all goals set forth in the set of learning objectives.  Students  
not only meet but exceeded the goals set in the learning objective in 
each catagorys. Although there was really no practical way for 
group projects through this environment, prior to Redacted the 
students did utilize a cooperative learning environment on several 
occasions.  Once again, students far exceeded the goals of the 
objectives for the most part.. 

23 2 See above. 
23 3 See above. 
23 4 See above. 
24 1 More individual contact with student who are slacking with the work 

from the very first weeks of the instructions.  
 
I would use the variety of instructional materials available online to 
give the students an opportunity to learn the material from different 
perspectives 

24 2 Using Redacted was very successful. The new feature added to 
Redacted was a great asset. Now the students can watch the video 
and then answer the questions. Explanations for every wrong 
solution is also available.   
I would make the assignments in Redacted more cumulative 

24 3 Students were given in class explanations, class practice and hw 
practice every day. Students could compare their work with answer 
keys, ask questions and help each other.  
Foe remote learning next time I will ask the students to take notes of 
the videos they watched. 

24 4 During remote learning, it was clear that the variety of the 
assessments really encourage the students to do better. Combination 
of Redacted quizzes and tests combined with traditional test and 
quizzes, as well as puzzles and mazes give a very good result in the 
assessments. 

25 1 (10 Upon reflecting on the year, I think the strategy that helped most 
students achieve this objective was working in groups of three to 



discuss their work as they learned it. The “productive struggle” was 
more effective than me standing in front and lecturing to them. (2) I 
would change nothing if I were to teach this again. 

25 2 (1) The strategy that helped achieve these learning goals were 
brainstorming problem solving strategies throughout the year, 
discussing them, and writing them on paper and posting them in my 
class room for students to refer to them . Students cam up with 
problem solving strategies such as “try a related but simpler 
problem”; Make a chart of data you have; see how the problem 
connects to another problem you may have solved in the past.” 
(2) If I taught this course again, I would add even more of these 
open-ended problems into my curriculum.  They are so much more 
important that the algorithms we teach because they teach students 
how to think. 

26 1 My strategies included developing each concept carefully and using 
algebraic and graphical analysis when applicable. I constantly 
reinforced the necessary notion before presenting additional work.  I 
quizzed appropriately so students were not overwhelmed.  
 
For future instruction, I have been contemplating the 
implementation of more powerpoints and extra prerecorded self-
made videos so students can view them on their own time for 
reinforcement of concepts. 

26 2 By applying key concepts to real life situations, I was able to obtain 
much interest by the students.  The strategy of their presenting 
solutions to the class worked very well. 

26 3 Critical thinking and logical reasoning was developed well 
especially in presenting more challenging examples.  
 
In the future, I will assign extra prerecorded explanations of solution 
to some challenging problems of interest. 

26 4 All topics were discussed in detail, concepts reviewed where 
necessary, algebraic, numerical and graphical analyses were 
prevalent throughout the course. I emphasized how these precalculus 
notions and mathematical models would utilized sophisticated 
means in Calculus to reach solutions not possible before 
development of Calculus.  
 
I will continue to implement these strategies, use more powerpoints 
and assign more independent work to further strengthen critical 
thinking. 

27 1 In preparation for this quiz, I did many practice problems with them 
and varied the types of problems they might face. One student even 
commented on how Redacted liked the structure of learning the 
concept, doing a guided practice, and then working on it herself. I 
think this assessment was pretty fair and I would just hope to 



encourage the students that did not meet the goal to seek some extra 
help. 

27 2 The use of projects and logical analysis of the questions presented 
really helped the students understand why they were doing what 
they were doing even more. For next year (hopefully sans pandemic) 
I would like to do even more assessments based on this learning 
objective. 

27 3 Some of the beginning assessments were not the most successful for 
some of the students. They needed time to relate prior knowledge to 
the new Calculus topics. Once they had the practice and got used to 
the language, more met the objectives. I would like to find a way to 
help them make the connections quicker in the semester. 

27 4 Modeling and relating topics were most successful when combined 
with different representations of data, such as graphs and charts. 
Students in this class liked to see visual representations and they 
liked to apply them to the topics and questions we were dissecting. 
In the future I would like to help the students link previous rules, 
like product and chain rule, to later problems. At times the focus 
may have been shifted and students were not looking at solving the 
problem the correct way initially. 

28 1 The strategy help my students but I would like to take a different 
approach by extending my lessons by 2-3 days more and make my 
class more student centered. I did this and it was great and wanted to 
continue for the rest of the year but covid-19 happened.   
 
Writing assignments is something I would continue to do. It help me 
gain incredible insights in my students’ mathematical mind of their 
gaps and forgotten mathematical foundations. It also help my 
students analyze their own thinking mathematically and help them 
realized that they actually need help and ask for it. 

30 1 The use of the Redacted in the classroom has greatly improved the 
students’ ability to accurately draw graphs and interpret their results.  
It also allowed to continue with remote learning at home relatively 
smoothly. 

30 2 Students learned various methods of problem solving with the use of 
their Redacted and graphing calculators and had the option of which 
method they preferred to use.  The colors available on the Redacted 
as well as the ability to create neat graphs has made a large impact 
on student achievement.  Students were able to continue learning 
through pre-recorded lessons as well as live virtual conferences.  
Testing remained the same since we used online testing before 
remote learning began. 

30 3 Students demonstrated the mastering of certain techniques through 
specific instructions before deciding on the most efficient method.  
Students submitted online daily assignments.  They were given 
corrections and feedback to maintain adequate learning. 



30 4 Through practice and repetition students were able to determine 
where methods learned can and cannot be used. 

31 1 4 students were able to to both questions completely correct. 4 
students made 1 minor error in graph. 1 student did not know how to 
do it and came up with  completely wrong answers    

31 3 3 students got all questions completely correct, 3 students had only a 
few minor errors, 1 students had some errors, and 1 student made 
many errors   

31 4 The lab grades were 4 A’s, 3 A-, and one B. Students used a 
graphing calculator to graph functions and determine the limit and 
they also used analytical methods.  Ultimately they found a limit but 
in their conclusion only some realised if we get data for another 50 
years we may have to come up with a new model because our limit 
may not still be accurate.   

32 1 (1) My students were very successful on this learning objective 
because I provided several guided practice problems, opportunities 
to learn in groups, and independent practice that included my 
detailed answer keys for students to refer to.  In addition, students 
had to create their own rational functions that included a point 
discontinuity and then have their partner graph it. By having to 
create their own, it reinforced the concepts. 
(2) I do not believe I need to make changes to this objective. 

32 2 (1) My students were very successful with this learning objective 
and the entire Triangle Trig. Unit.  One of the activities my students 
had to do to reinforce Area of a Triangle was to complete a “station” 
activity. I had taped off several different sized triangles in the 
classroom and small groups of students visited each “station”, 
measured the lengths, and calculated the Area. 
(2) I do not believe I need to make changes to this objective. The 
one student who struggled had difficulty drawing his/her own 
diagram for the application problem and labeling angles of elevation 
in the appropriate location.  In addition, there calculator was in 
radian mode instead of degree. 

32 3 (1) Considering the topic I chose to assess this objective was 
Derivatives and it was taught during remote 
learning/teaching, I believe my students did very well.  I provided 
Redacted video lessons that I recorded on my Redacted, turned them 
into Redacted videos, and then shared them with my students.  In 
addition, I was able to use a program called Redacted.  This program 
allowed me to post my Redacted videos, provide additional help 
videos from the creators of Redacted and excellent Derivative 
practice problems from .  I held open office hours daily at Redacted 
through Redacted 
2) I do not believe I need to make changes to this objective.  I may 
even incorporate what I used during this remote instructional time 
when we are back in the classroom next year. 



32 4 (1) My students were very successful on this learning objective 
because I provided several guided practice problems, opportunities 
to learn in groups, and independent practice that included my 
detailed answer keys for students to refer to.  Before students were 
asked to find all rational zeros of this polynomial function, they 
were provided ample practice with creating and interpreting bounds 
tables, understanding the Fundamental Theorem of Algebra and 
Descartes Rule of Signs. 
(2) I do not believe I need to make changes to this objective. 

33 1 1. Aligned unit concepts to student’s life experience and used 
multiple examples, while scaffolding the difficulty of examples. 
2. Update models where necessary to stay current in our changing 
world. 

33 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. More encouragement towards students to explain their reasoning 
as they solve problems to further develop their analysis skills. 

33 3 1. Spiraled concepts throughout the year to maintain retention.  Used 
appropriate homework and classwork problems.  Gave “no-
calculator” assessments. Varied day to day class routine.  Gave 
students an opportunity to attempt problems before I model them to 
the class. 
2. None 

33 4 1. Presented several techniques to solve the same problem, engaging 
in discussions regarding the concepts driving algorithms, rigor, and 
student preference. 
2. Demonstrate the limits of models through current events. 

35 1 In general, my students performed well with this objective. They 
adapt well to a variety of models.  Tables proved most challenging.  
I’ll include more examples with tabular representation of data next 
year. 

35 3 Overall students enjoyed the matching games.  The use of 
technology was able to simplify tedious calculations and students 
could focus on the conclusions that can be drawn. 
  
I’ve used this matching game for decades and students enjoy the 
diversion from standard lecture. 

35 4 Some students had trouble with limiting the conclusions based on 
the data we had.  I had to go back and review the conditions of 
inference and the requirements of theorems such as the mean value 
theorem.   

36 1 The students had a satisfactory background in limits from the 
Redacted. They also were comfortable using the graphing 
calculators to assist in the understanding of limits. In the future, I 
would spend more time on basic limits before moving into the 
calculus based examples. 



36 2 The sequencing of topics in this course allowed for connecting the 
extreme values of functions with a question in context. 
 
This was a unit that some students expressed minor difficulty with 
the material. In the future, I will plan to spend some more time with 
the introduction to this unit. 

36 3 The students came in with a strong foundation from the previous 
unit where calculus was introduced. By using calculus based 
websites, this provided a beneficial visual representation of what we 
were trying to find. In the future, I would have the students us a 
school issued device to work along with me when using a website to 
help explain a concept. 

36 4 The students benefited from a visual diagram in their textbook to 
help them understand the calculus theory behind identifying local 
extrema. In the future, I might have the students work together to 
help each other develop the understanding of the topic. 

37 1 The starred student did not participate at all once school was closed, 
due to mental health issues.  
 
The students really like the visual pattern for doing cross product 
and have no trouble with that.  The 4 who struggled had trouble with 
fully stating what exactly they created by doing the cross product 
process.  This is something that has gone better in the past with face 
to face learning. 

37 2 The starred student is the same one as above.  
 
I replaced a 3x3 with a 2x2 system.  They did very well learning 
how to set up the matrices.  The 4 just did not go back and find little 
copy errors that made their results not check.  This could have been 
a time issue.  I love seeing them getting over their fear of crazy 
fractional results and having them agree that this process is quite 
magical. 

37 3 The starred student is the same as above.  
 
Most did really well organizing, carrying out, and checking this big 
question.   : )  
The 2 that struggled are ones that really had a hard time with 
distance learning and got behind.  
 
This really threw them for a while at the beginning of the year as 
they were settling in, but with a lot of practice we got it. 

37 4 I really hammered how to use DesCartes to prevent us from wasting 
time looking for roots that are not real.  Much better results than 
previous years.  This year they are getting better at organizing a 
strategy. 
  



It is not the PreCalc that is holding them back.  They have trouble 
remembering you get a trinomial from squaring a binomial.  It is the 
Algebra that causes them grief so often.  : ( 

38 1 Going to online learning certainly made it different and more 
difficult to meet the objectives but I learned to incorporate live 
lessons and instructional videos quickly that helped my students stay 
on track.  In statistics this objective of models, formulas, and graphs 
is especially important. We did  examples of dot plots, box plots, 
histograms, bar and line graphs, charts, confidence intervals, 
scatterplots, and eventually took the historical event of COVID-19 
that we are all living and looked at that from a statistical point of 
view.  We looked at graphs and numbers and how they drove the 
closures and then are currently driving the re-opening phases.  
In the future (hopefully back in a classroom setting) I will keep 
bringing in live events in the world to discuss and graph 

38 2 I feel the best strategy for this objective was to have the students get 
out there and actually conduct experiments both with bias and 
without. I had them visit other classrooms with tasks in mind and 
collect data. They had to figure out what was the most appropriate 
way to conduct the experiment and analyze their results.  
When we were in the online learning phase we did and experiment 
involving confidence intervals.  
In the future I will look to students to develop more of their own 
experiments from beginning  to end, without as much teacher 
directed examples 

38 3 Best Strategies involved using real world examples to compute 
everything from simple mean, median, and mode to linear 
regression, outliers, z-scores, confidence intervals, and the empirical 
rule . Accurate computations are crucial in Statistics but they also 
need to be meaningful.  We use a lot of medical and business 
examples and things that the students can relate to and draw on their 
life experiences for. Once online learning began this included 
COVID-19 Statistics. 

38 4 I feel the best strategy for this objective was to have the students get 
out there and actually conduct experiments both with bias and 
without. I had them visit other classrooms with tasks in mind and 
collect data. They had to figure out what was the most appropriate 
way to conduct the experiment and analyze their results.  
When we were in the online learning phase we did and experiment 
involving confidence intervals.  
In the future I will look to students to develop more of their own 
experiments from beginning to end, without as much teacher 
directed examples 

39 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 of tests.  



I also increased the time to discuss with partners and think pair 
share.  
I would consider adding more multiple choice to homework or in 
class practice 

39 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 
of tests.  
I also increased the time to discuss with partners and think pair 
share.   
I would consider adding more multiple choice to homework or in 
class practice 

39 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 
of tests.  
I also increased the time to discuss with partners and think pair 
share.  
I would consider adding more multiple choice to homework or in 
class practice 

39 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 
of tests.  
I also increased the time to discuss with partners and think pair 
share.  
I would consider adding more multiple choice to homework or in 
class practice 

 
  



 
Appendix C: Time to Completion and Comments 
 
Respondent 
# 

Beginning of 
Semester (in 
minutes) 

End of 
Semester (in 
minutes) 

Comments 

1 30 15  
2 120 120 It has been more difficult to complete this form 

this year, due to technology constraints in my 
school district. 

3 60 No response  
4 90 90 With this school year being so unusual, the results 

of the general education process should be taken 
with understanding that not all forms of 
assessment could be used outside of class, and the 
issue of validity is in question. I strongly believe 
that some of my students would have performed 
better (and some maybe not as well) on the 
assessments I administered had they been 
provided the traditional instructional methods and 
level of support typically given in school. 

5 60 60  
6 60 45  
7 45 30  
8 120 120  
9 Over prep 

periods 
Over prep 
periods 

 

10 40 60  
11 60 90  
12 120 90  
14 120 120 Overall this form was fine. My only suggestion is 

to move back the end date for the end of term 
submission for UHS Courses. As a UHS Course, 
this course is offered in a High School where 
classes do not end until well into Redacted. This 
leaves little time for grading projects, finals and 
calculating final averages. If this form is not going 
to be used immediately. Perhaps it could be due 
by the last Redacted.   

15 30 15 I think there might be better ways to analyze the 
effectiveness of our classrooms. I do the flipped 
classroom in my class. Here is a link to my 
calculus videos: Redacted 
 
My students read the textbook and watch my 
videos for homework and they work, A LOT, in 
class. They often collaborate, problem solve, and 



check answers with each other. It is a great thing 
to watch them work together. My goal is to have 
the students leave with a thorough understanding 
of limits, derivatives, and integrals. Most of the 
feedback I have received from former students is 
that they felt prepared and did well in calculus 
when they were at college. I think feedback from 
former (or current) students is more valuable than 
filling out this form. I also think more 
observations would be effective too. 

16 120 No response  
17 30 20  
18 120 30  
19 30 30 I thought this was very reasonable. Thank you. I 

would find it interesting and valuable to see some 
of the strategies that other teachers are 
successfully using to meet the learning objectives. 

20 60 60 I don’t give multiple choice tests, just some 
multiple choice questions on a test.  Many of 
these objectives can be answered the same way as 
you are usually assessing all of these objectives 
on any homework, quiz, test. 

21 120 60  
22 30 120  
23 20 15  
24 40 40  
25 No response No response  
26 180 60  
27 2 days 1 day  
28 No response No response  
29 30 20  
30 30 30  
31 No response No response  
32 90 90  
33 20 60  
34 90 60 Students did very well on their exams….they 

asked pertinent questions and came in for extra 
help when needed.  All of them received the 
University of Albany credit for the school year 
Redacted. Thank you for your help 

35 120 60  
36 60 60  
37 120 90  
38 20 45  
39 90 120  
40 60 No response  
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