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Categories Assessed: Mathematics, Challenges for the 21st Century 
 
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. Until that time, this category had yet to be successfully assessed, due first to ongoing 
discussions regarding the learning objectives, and then due to insufficient response rate in the 
assessment attempted in the Spring of 2011. Because the Mathematics category has yet to be 
assessed successfully, it was decided to assess the full population of sections rather than a sample 
of sections as is generally the case. The only exceptions were that we exempted instructors who 
had completed an assessment during the previous attempt to assess this category in Spring, 2011, 
and that instructors teaching more than one section were only asked to assess one section. This 
resulted in a de facto “sample” of 42 classes from 7 different departments, with student N=1,256 
(40% of the Mathematics population).1 Enrollments in these courses ranged from 11 to 121. 40 
of the 42 courses sampled were within the College of Arts and Sciences, one course from the 
School of Criminal Justice and one course from Rockefeller College were sampled.  

Of the 42 classes sampled, 23 instructors submitted fully completed forms2 at the end of the 
semester. Six instructors submitted partial data or forms that were either incomplete or filled out 
in a manner that precluded their use. Thirteen instructors did not participate. Data collected 
represents a maximum N=8963, which is 71% of the sample, and 38% of the population. The 
response rate for this assessment is substantially better when compared to the response rate for 
courses meeting this General Education requirement in the assessment attempted in the 2010-11 
academic year4.  

The instructor participation rate and quality of responses in this General Education assessment 
administration was better in both of the categories assessed than has historically been the case. 
We believe this is attributable to two factors: 1) Better communication from IRPE, including 
earlier notification of selection for the sample, and a pre-notification to all instructors in the two 
categories by the Vice Provost for Undergraduate Education and the Associate Dean for General 
Education; and 2) regular and repeated communication from the Dean’s Office in the College of 
Arts and Sciences to instructors who were selected to be part of the sample. Instructors mapped 
their courses to specific learning objectives, reflected on assessment results, and discussed how 

 
 
                                                 
1 This reflects the population at the time the sample was chosen. Post-sampling, a 11 additional sections were added 
(reflecting an additional N=367). These sections were not included in the sample, are not counted towards the 
population, and are neither discussed nor reflected elsewhere in this report.  
2 Four instructors submitted grade distributions, with the same numbers for all four learning objectives, in lieu of 
actual assessment results, but their submissions were otherwise complete. They are counted amongst the instructors 
who submitted otherwise incomplete data. 
3 This number reflects the highest N reported by aggregating the self-reported numbers from participating 
instructors. 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.  
4 The 2010-11 assessment sample consisted of 587 students, and the number of students assessed was 111—which 
was only 18% of the sample and 6.5% of the population. 



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 
Twenty-three of 42 instructors sampled responded, though six provided data that was either 
incomplete or was not useable5. Total enrollment in courses meeting this General Education 
category numbered 2,368 students. The sample consisted of 1,256 students, and the number of 
students assessed was 896 (71% of sample, 38% 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 74-80% for all four objectives.  
 

 
 Figure 1: Summary of Mathematics General Education results.  
 
  

 
 
                                                 
5 Four respondents used end of semester grade distribution to numerically represent performance on individual 
learning objectives (simply repeating the same grade-based numbers for all four learning objectives in lieu of actual 
assessment). 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 
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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 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 (2003-04 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”. 
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 more than a 
handful of 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.  
 
Inclusion of graduate students and contingent faculty 
 
Since the Spring of 2009, the University has made a concerted effort to include courses taught by 
graduate student instructors, contingent faculty (typically, though not necessarily exclusively, 
Ph.D. level students teaching under the title of “Lecturer”), and professional faculty teaching on 
a part time basis in the general education assessment samples. This is important, because as 
shown in Figure 6, below, individuals teaching under the titles of “Lecturer”, “Teaching 
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Assistant” and the category we’ve labeled “Unknown” 6 teach a large percentage of the 
introductory undergraduate courses that meet the General Education requirements in this 
category. Eighty-nine percent (62 of  70) of the courses meeting the Mathematics General 
Education requirement in Spring, 2015 were taught by individuals who were neither 
tenured/tenure track teaching faculty, nor members of the professional faculty (individuals whose 
primary obligations to the University do not include teaching). Broadly, the finding that the 
majority of general education classes are taught by graduate students is not surprising. We do 
however note that 9% (6 of 70) courses are taught by tenured/tenure track teaching faculty. This 
The fact that the vast majority of the mathematics General Education curriculum is delivered by 
non-tenure track faculty serves to demonstrate that a valid assessment in this category should 
require participation from non-tenure track faculty.      
 

 
Figure 6: All Spring 2015 Mathematics General Education courses by instructor rank 
 
Time required to complete assessment 
 
The general education assessment forms that faculty are requested to complete record the length 
of time it took them to prepare data for, and complete, the beginning and end of semester 

 
 
                                                 
6 The “unknown” are individuals who did not have an identifier or entry in the “status” field that would normally 
denote rank or status within the university. We have been able to verify that at least 13 of the 15 individuals in that 
category were also graduate students, though we could not verify the title that they were assigned. It is highly likely 
that the other two individuals in this category were also graduate students, though they were not concurrently 
registered for either traditional courses or dissertation load.  
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assessment forms (see Figure 7 and Appendix C). The average time for the required preparation 
of the data and the completion of the forms was 158 minutes at the beginning of the semester, 
and 159 minutes at the end of the semester. There were two outliers7 at the beginning of the 
semester. When those outliers are removed, the average time taken to complete the forms at the 
beginning of the semester drops to 99 minutes. Similarly, there was one outlier at the end of the 
semester. When that outlier is removed, the average time taken to complete the forms at the end 
of the semester drops to 119 minutes. These times fall squarely into the estimates reported by 
faculty assessing other General Education categories in the past, which suggest that it will take 
between one and a half to 2 hours at each the beginning and end of semester to complete these 
assessments.8  

 
Figure 7: Time required to complete assessment forms 

 
Recommendations:  

 
1) In recent years IRPE has worked diligently , with advice from the General Education 

Assessment Committee and the Council on Academic Assessment, to improve the 
response rate from the faculty chosen to participate in each sample—particularly the 
faculty teaching large “lecture center” classes. Both the prior and current Dean of 
Undergraduate Education and the prior and current Associate Dean for General 
Education, as well as the Assistant Dean of the College of Arts and Sciences have been 
instrumental in fostering and facilitating this improvement by reaching out to instructors 
and reminding them that participating in assessment is part of their contractual 
obligations. We recommend that these practices continue.  
 

 
 
                                                 
7 For this purpose, it is defined as taking more than double the average time taken by the group.  
8 Given the extremely large amount of time claimed by these instructors (well beyond anything we have seen before) 
one possible explanation is that these instructors were counting substantial time spent with the normal beginning of 
term course set-up and end of term grading in the time they regarded as spending on assessment and on completing 
the form.  
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2) Graduate student/contingent faculty - With great thanks to the deans and department 
chairs the University has been able to secure the participation of graduate student 
instructors, contingent and part time faculty in assessments of student learning in General 
Education courses.  IRPE must continue to work with the deans and chairs to make clear 
to graduate student instructors, and contingent and part time faculty, that General 
Education Assessment is included as part of their contractual responsibilities for which 
they are already remunerated, and if selected for the sample, they are expected to 
participate.  

 
 
 
 
 
 

  



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 

2 1 The strategy was to start with easy points and fill in the rest of the curve logically 
I would probably ask the students to draw the graphs by hand next time. 

2 2 The strategy for solving these problems was to start by writing down what is known 
and was the problem is looking for. 
I wouldn’t make changes 

2 3 Although the algorithm is the same for each problem the strategies used in each 
problem are quite different. 
Wouldn’t change 

2 4 The strategy of these problems is to use derivative rules previously practiced in a in a 
more general setting 
I would not change anything. 

3 1 A focus on doing a lot of examples during class and reinforcement with homework 
helped the students to demonstrate the learning objective. 
I would have students from data that he or she collected and interpret it to help them 
draw conclusions better. 

3 2 Having office hours that are convenient for students to come and ask questions helped 
students to demonstrate the learning objective.   
If I were to teach this class again, I would try to get students to open up and ask more 
questions if he or she does not understand some of the material. 

3 3 A strong focus on examples and applications to other subject areas (such as 
economics and biological) helped students realize that the subject material wasn’t 
pointless and that it has applications to other subjects. 
A greater review of basic concepts is necessary.  Most students do not have the level 
of high school math that I expected. 

3 4 A strong focus on examples helped students to demonstrate this learning objective. 
I would try to challenge the students more to improve their critical thinking skills. 

4 1 This was a visual question that I have done several examples in class.  The students 
that took notes and understood the question did well, those that did not have the notes 
did not do well. In the future I could probably do a more complicated example that 
covers more. 

4 2 This question was a little different than the one they studied.  A lot understood how to 
start but had trouble figuring out what to do after they started.  In the future I could 
make it more of a set method for solving more problems rather than one specific type. 

4 3 This was a more difficult question than the one we did in class.  I was pleased that a 
lot of the students understood what to do.  In the future I could extend results from 
class in to a more general setting. 

4 4 In the future I will try to make a problem like this more visual.  The students that did 
well understood the picture, those that didn’t understand the picture had trouble. 

6 1 After explaining the concept of an Euler circuit in class, I gave several group work 
assignments that required the students to determine if a given graph had an Euler 
circuit.  These assignments facilitated peer to peer explanations in their own words, 
which solidified the understanding of those who already grasped the concept and 
helped those who did not to understand.  I also used individual online homework to 
ensure each student had an adequate understanding of the concept. 
I would not make any changes to my approach. 

6 2 I used group work assignments to give students opportunity to practice modeling real 
life situations as graphs.  This gave students an opportunity to explain concepts to 
each other and correct each other’s misunderstandings. 
I would not change my approach. 

6 3 I used group work assignments to give students the opportunity to practice finding 
Euler circuits and paths.  This also allowed students to hear explanations from peers 
in words other than mine.  I also used online individual homework assignments to 



give them further practice. 
Given the number who did not meet expectations, in the future, I would spend more 
time practicing the methods either in class or via online homework. 

6 4 Frequent repetition of the fact that all voting methods are flawed as well as showing 
examples of the ways in which each of the methods studied were flawed helped my 
students recognize the limits of voting methods.   
If I taught the course again, I might try to make the examples interactive scenarios. 

9 1 Solving problems together was great help. It is not only showing how to find answer, 
but also having a chance to participate themselves.  
If group work is added, it would be better. There was some limit to join for everyone.  

9 2 Asking several students had been a good way. That had made students having time to 
repeat and confirm the material.  
It would be better it there are more sources from out of the text book.  

9 3 Ask to students to distinguish examples after finding their differences.  
Additional group discussion time will be expected.  

9 4 Graphical examples helped students’ understanding.  
A team project would be added. Students could improve this ability from their 
project.  

11 1 My strategy was a hybrid approach between classical lecturing and questions/asnwers 
(even in a lecture center) mixed with some team based learning concepts.  The team 
based concepts seemed to enhance the classical approach which I believe lead to a 
greater retention of the concepts for the individual student.  I would like to somehow 
do less lecturing (which students find boring) and more in-class group projects with 
the in-class assignments having higher weight. That is counting for more than just a 
part of the class participation grade.) 

11 2 My strategy was a hybrid approach between classical lecturing and questions/asnwers 
(even in a lecture center) mixed with some team based learning concepts.  The team 
based concepts seemed to enhance the classical approach which I believe lead to a 
greater retention of the concepts for the individual student.  I would like to somehow 
do less lecturing (which students find boring) and more in-class group projects with 
the in-class assignments having higher weight. That is counting for more than just a 
part of the class participation grade.) 

11 3 My strategy was a hybrid approach between classical lecturing and questions/asnwers 
(even in a lecture center) mixed with some team based learning concepts.  The team 
based concepts seemed to enhance the classical approach which I believe lead to a 
greater retention of the concepts for the individual student.  I would like to somehow 
do less lecturing (which students find boring) and more in-class group projects with 
the in-class assignments having higher weight. That is counting for more than just a 
part of the class participation grade.) 

11 4 My strategy was a hybrid approach between classical lecturing and questions/asnwers 
(even in a lecture center) mixed with some team based learning concepts.  The team 
based concepts seemed to enhance the classical approach which I believe lead to a 
greater retention of the concepts for the individual student.  I would like to somehow 
do less lecturing (which students find boring) and more in-class group projects with 
the in-class assignments having higher weight. That is counting for more than just a 
part of the class participation grade.) 

12 1 No response 
12 2 No response 
12 3 No response 
12 4 No response 
13 1 No response 
13 2 No response 
13 3 No response 
13 4 No response 
14 1 Preprinted assignments that allowed us to work collectively helped improve student’s 

participation and overall awareness. 



14 2 More examples in class was shown to improve students understanding. I would likely 
make a worksheet on Hypothesis Test questions for students to work on in a group 
setting. 

14 3 A lot of time was spent in class working on examples, as well as homework 
assignments. 

14 4 Homework provided the opportunity for students to practice interpreting their results. 
159 1 Giving students the opportunity to practice in class was the most helpful strategy. In 

class practice helped them learn to take info from tables and graphs and use in 
drawing conclusions. 
I would assign more practice at home. Some students struggled when I wasn’t able to 
guide them.  

15 2 Practice with many different examples. The class struggled with this at first, but over 
time they learned how to translate work problems into numbers and symbols that 
would allow them to answer a question or draw some conclusion.  
None really. This is where I saw the greatest effort and improvement. I would begin 
working on it much earlier.  

15 3 I’m starting to sound repetitive, but practice in class and practice at home helped the 
class’s computation skills immensely. They still didn’t finish at the level I wanted, 
especially for hypothesis tests.  
I might spend a bit more time emphasizing algebra skills, especially the order 
(illegible). I do my best to break down multi-step computations in a way that seems 
natural.  

15 4 Practice with a variety of examples gave (illegible) results.  
I would spend more time practicing this by having students do more work interpreting 
the computations of others. The class did well with the basics or interpretation by 
they are capable of more.  

16 1 I had my students use formula cards (3x5 index cards). I encourage them to include, 
not just the formula, but also the language used in a question that makes a particular 
formula necessary. There is something like 4 different formulas for standard 
deviation and context completely determines which formula is correct. 
I do not believe I would do anything differently. 

16 2 The necessary formulas for this aspect of the course (line of least squares, correlation 
coefficient, etc.) are somewhat difficult and I noticed more computational problems. 
Students were able to properly interpret their results, but a lack of organization 
hindered their ability to obtain the correct values upon which they based their 
conclusions. I would stress organization of work more (clearly outlining steps, 
solving for quantities appearing in formulas, then plugging these values in). 

16 3 I used pictures to convey probability as area. Students were then able to properly 
interpret the meaning of z-score, as well as how we use it to make decisions. 

16 4 We discussed Type I and Type II error in the context of hypothesis testing. These 
ideas were somewhat confusing initially, but with appropriate analogy, we overcame 
these hurdles. I would have liked to have spent more time on it, but it came at the end 
of the course. 

17 1 No response 
17 2 No response 
17 3 No response 
17 4 No response 
18 1 By assigning in-class and homework problems that asked students to draw the same 

kinds of conclusions from many different types of starting data (e.g. graph of a 
function, graph of the derivative of a function, formula for a function or its 
derivative) I forced students to think beyond the algorithms they have learned for 

 
 
                                                 
9 Respondent 15 hand wrote responses to the forms. Those responses were transcribed by IRPE staff.  



solving certain kinds of problems and think more deeply about the meaning of the 
information they were given in each case. 
 
In the future, I would include more practical, real-world scenarios among these 
problems, to enable students to examine what such conclusions about abstract 
functions mean in the real world. 

18 2 Confronted with a real-world application, many students tended to panic and reach 
for any formula they could think of, regardless of the formula’s applicability to the 
scenario at hand. One strategy that was effective for many students was to break 
down the problem more precisely by requiring them to explicitly write down the 
known AND desired quantities, choosing a variable name for each, BEFORE 
beginning any computations or writing any formulas. 
A surprising number of students who demonstrated capability in this area during in-
class exercises wrote little or nothing for the relevant problems in the final exam. In 
the future, I would devote a greater portion of the class time to this component of 
solving real-world problems, including in-class exercises and quizzes that require 
students to choose the relevant variables and formulas as a separate step from actually 
solving the problem in full. 

18 3 To help students learn the computational techniques for solving various kinds of 
problems, my strategy included assigning numerous practice problems both in class 
and as homework, together with solving problems on the board as examples, and 
asking students to explain to one another or to me how they solved certain problems. 
In the future I would add additional types of practice to appeal to the differing 
learning styles of various students. 

18 4 To help students learn to evaluate their answers and determine the limitations of each 
method, I asked students to solve the same problem in many different ways (e.g. 
computing a limit by direct substitution, algebraic techniques, or l’Hospital’s Rule) 
and discuss which methods they felt were the most reliable when the results differed. 

19 1 Due to the low attendance during the time that I taught this section, my data is more 
skewed to the lower end since I was having an attendance issue. For the students who 
did attend my class during this time and worked on the homework, we can see that 
they scored in the exceeded/met range while the students who did neither fell in the 
did not meet range. So I feel that the way I taught the material was helpful, I just need 
to find a better way to ensure that students attend the lectures and ask questions if 
they do not understand. 

19 2 There were a few issues that I had with this lesson. First, I was only able to teach half 
the material and then had someone cover the rest since I had jury duty. Second, this 
lesson was around the time that the attendance issue was noticeable and it was 
apparent that students were not trying to catch up on the material that they missed. 
The students who did well were helped by me explaining my thought process step-by-
step and showing how to use critical reasoning skills to help solve the problem. If I 
were to do it over, I would spend more time on this issue going over more examples 
so that students could develop the critical reasoning skills needed to translate a word 
problem into mathematical concepts. 

19 3 This was a question that was asked in the beginning of the semester when I was not 
having attendance issues and was related to material they should have seen in the past 
semester. What helped the students achieve these learning objectives was attending 
lecture as I explained the thought process of solving a problem like this step-by-step 
so they get a better understanding of how to relate critical reasoning skills with 
solving math problems. I would not make any changes to what I did. 

19 4 This was a question that I asked in the beginning of the semester that built off of 
material they should have learned in the previous semester. The strategies that helped 
students achieve these learning objectives was being able to describe step-by-step 
what the process was no matter what function you were using. After asking students 
who did not score well what happened, I found that making a better connection to the 
previous material and emphasizing more that we have to follow a set process helped 



them gain better understanding. 
21 1 No response 
21 2 No response 
21 3 No response 
21 4 No response 
23 1 No response 
23 1 No response 
23 2 No response 
23 3 No response 
23 4 No response 
25 1 No response 
25 2 No response 
25 3 No response 
25 4 No response 
26 1 The regular nature of the iClicker quizzes help them meet and exceed. 
26 2 The regular nature of the iClicker quizzes help them meet and exceed. 
26 3 The regular nature of the iClicker quizzes help them meet and exceed. 
26 4 The regular nature of the iClicker quizzes help them meet and exceed. 
27 1 Some strategies for this objective mainly included the working out of particular 

problems in class after presentation of the relevant material in lecture, and the relating 
of the more abstract concepts at hand to more ‘intuitive’ ones by way of concrete 
examples with which the students were assumed already familiar. 
Perhaps instituting of more group based discussion among students as a possible 
change. 

27 2 Here again, the in class working out of concrete problems and examples (often taken 
from the previously assigned homework exercises) seemed the strategy that worked 
best. 
Again, perhaps the inclusion of more group related activity in class as a possible 
change. 

27 3 Presentation of lots of worked out examples and problems. 
27 4 Assignment of appropriate exercises relating to certain significant problems about 

theoretical limitations of certain logical techniques in homework exercises, and 
posting/distribution of lecture notes on more advanced concepts and/or problems. 
For this objective, I think that I would require the students to compose something like 
a short essay describing certain important theorems and problems in the discipline, 
in ordinary language without necessarily insisting on the formalization of the issues. 

28 1 By demonstrating the method, having them do it indivudally, in groups and 
eventually in the quiz, this enabled them to understand how to do truth tables. 

28 2 By having them do the method in groups, indivudally and through the quiz, the 
objectives were achieved. 

28 3 By going through examples and providing “rules of thumb”, the objectives were 
achieved. 

28 4 Please note that I was unable to fill in anything for the 4th learning objectives (viz., 
the one regarding the ability to evaluate results and recognize the limits of methods) 
as we didn't do anything related to this in the course.  

29 1 The students clearly benefited most when they were able to work with examples in 
class when asked to utilize knowledge gained and apply it to novel model types, 
students struggled a bit more. Because of this, I’d do my best to explain the reasoning 
behind the models used, so that students better understand the underlying logic of 
each topic. 

29 2 Students who were able to meet this requirement were able to do so because they 
understood the material at a high enough level to apply it to novel situations. Many 
students struggle with (redacted) and view it as a rote memorization course, and 
thus encounter difficulty when applying concepts to novel situations.  
I would continue to provide students with multiple applications of each concept and 



encourage them to understand the underlying logic of the course rather 
than try to memorize the material by rote. 

29 3 Students again performed their best when they were able to model the logic presented 
in lecture. In particular their ability to abstract out the hypothesis testing procedure 
grew over the course of the semester. I don’t think I’d change much about this aspect 
of the course, as I believe most students reached an appropriate level of mastery by 
the end of the course. 

29 4 Students were able to recognize the limits of each type of statistical test particularly 
well when they were compared to previously learned types of tests understanding 
Why a certain situation calls for one test over another, for example, is something they 
were well prepared to do. I believe the structure of this course allows for this type of 
learning to be demonstrated readily; I don’t believe any changes are necessary. 

30 1 No additional changes beyond those that I’ve already contemplated based on my own 
evaluation – not related to this assessment framework. In other words, this assessment 
was not helpful to me, it was only busy work. 

30 2 No additional changes beyond those that I’ve already contemplated based on my own 
evaluation – not related to this assessment framework. In other words, this assessment 
was not helpful to me, it was only busy work. 

30 3 No additional changes beyond those that I’ve already contemplated based on my own 
evaluation – not related to this assessment framework. In other words, this assessment 
was not helpful to me, it was only busy work. 

30 4 No additional changes beyond those that I’ve already contemplated based on my own 
evaluation – not related to this assessment framework. In other words, this assessment 
was not helpful to me, it was only busy work. 

31 1 No response 
31 2 No response 
31 3 No response 
31 4 No response 
32 1 1. Students seemed to master this objective best by practicing in groups with example 

data sets in class with the instructor walking around and providing corrective support; 
2.  I wouldn’t change my teaching technique 

32 2 (1) Had students participate in game where they matched r values with scatterplots to 
learn what a correlation coefficient is saying about how values “hang together;” 
lectured on various ways to display statistical results; (2) I think students would have 
benefited from always showing a graphic of statistical results whenever we calculated 
stats in class 

32 3 (1) When introducing new tests I would review with the class how this test was 
similar and different than others we had learned; played games to try to identify when 
you would use one statistical procedure versus another; (2) Since students continued 
to struggle with mastery of this concept, I would probably have spent more time 
comparing and contrasting the tests and done more group game activities to make 
sure everyone understood 

32 4 (1) To teach the statistical tests I would always work through the steps with the class 
and then have students look up t and z table scores to decipher whether to accept or 
reject our null hypothesis given the statistic we calculated together; students were 
also placed in groups of three and worked together throughout the semester on 
various hypothetical testing scenarios; (2) Having students work in groups to 
calculate and interpret statistics worked very well and I would continue to use this 
method 

35 1 Explaining the purpose for this model and test and essential to students being able to 
apply the calculations and draw conclusions.  If students understand the logic behind 
the test, the calculations and conclusions are relatively simple. 
 
One thing that I plan to continue to do is to make sure that students are comfortable 
asking questions and speaking up in class.  By doing this, I can make sure that 
students understand the logic behind each test prior to demonstrating the calculations. 



35 2 No response 
35 3 No response 
35 4 I am continually refining my approach to explaining errors in hypothesis testing.  A 

2x2 table illustrating the possible outcomes of a statistical test seems to work best to 
help students understand this topic.     

37 1 (1) Going over similar problems in class; making students say out loud the 
interpretation; explaining the differences between statistics (e.g., mean and median);  
 
(2) Use more examples of different types of graphs and tables to make sure the 
students understand. 
 
All students who did not meet this objective did not attend the lectures and eventually 
dropped out of the class. 

37 2 (1) Going over similar examples in class; making students explain their thinking 
process. 
(2) Keep on bring in the material we covered earlier, because students tend to forget 
it; call on students to explain their thinking instead of waiting for volunteers. 

37 3 (1) Solving problems on the white board; calculating complex formulas step by step; 
going over basic algebra at the beginning of the class; explaining why what they get 
from their calculators is not always correct 
(2) Use more examples; go over “most common mistakes” in calculations. 
Some students don’t know the most basic things. They also don’t know what they 
don’t know – they only say they are “not very good at math” – which makes it very 
hard to help them. 

37 4 (1) Explaining it in simple terms, avoiding jargon; using examples from my own 
research; comparing different methods. 
(2) Use more practice problems (given time). 
This is the hardest objective for those students who struggle with the material. I don’t 
see how it’s possible to focus on this objective without spending more time on 
learning and practicing the specific methods, and there is usually not enough time to 
do this. 

38 1 Working in collaborative groups helped students to master these skills. In the future I 
would spend more class time showing and discussing detailed graphs. 

38 2 Detailed homework assignments and in-class applications helped students to master 
these skills. 
No changes 

38 3 Formula sheets were helpful for students. In the future I would make these available 
in hard copy form before each new unit begins. 

38 4 Class examples helped students to master these skills. The students who struggled 
most were those who missed classes. In the future I’d like to find or create online 
tutorials for students to use for review. 

40 1 Requiring each student to participate in a step by step example after each new 
concept helped to ensure that students understood the prior step and knew how to 
proceed with the next step. It also allow students with a hands on experience before 
leaving the classroom setting instead of having to simple refer to notes. 

40 2 No response 
40 3 I would allow students to work in pairs to ensure maximum understanding of 

material. 
40 4 Id spend more time thoroughly discussing the consequences of using methods 

incorrectly, and apply exercises that would make them think about what information 
is misleading and how 

41 1 No response 
41 2 No response 
41 3 No response 
41 4 No response 
 



 
Appendix C: Time to Completion and Comments 

Respondent # Time 
Complete 
Form 1 (in 
minutes) 

Time to 
Complete 
Form 2 (in 
minutes) 
 

Comments 

2 120 60 Many of the assessment tool options are not relevant to a 
(redacted) course. It is not useful to assign essays, research 
papers, out of class writing, assignments, oral presentations, or 
even multiple choice tests.  
 

3 30 30  
4 120 120 This is not a good assessment for a math course. The learning 

objectives are too vague and it is difficult in a gen ed math 
course to match a question with this description. Also the 
results do not necessarily match with how I felt my class did 
this semester. 

6 180 75  
9 180 120  
11    
12    
13    
14 No data No data The form itself is not all that well designed in my opinion. I 

believe you would get better results/information by 
interviewing instructors. Many of enjoy talking about our 
teaching and experiences in the classroom and do not 
necessarily find it easy to describe everything that we put into 
our teaching into a form, but I do understand time constraints.  

15 60 90 2-3 sentences is ambitious for those tiny boxes.  
16 600 150  
17    
18 No data 210  
19 300 240 I feel that my assessment results may not be as beneficial as a 

result of attendance issues. Also, I feel that this may not be the 
most useful way to assess how well a student is doing in a math 
class. All of these assessment categories were very broad to the 
point that most of my questions fell underneath all of the 
categories. When it comes to assessing a math class, I feel that 
it should be testing on specific concepts and applying them 
rather than having broad categories that can have many 
interpretations 

21    
23 120 120  
25    
26 60 120  
27 45 30  
28 45 35  
29 60 300  
30 720 960 The list of Assessment Tools and Learning Objectives is not 

well tailored to statistics material. We have interpreted, as best 
we can. The primary weakness about this process is that there 
is no direct way of aggregating across qualitatively different 
items in order to create tabulations for the “Exceeded-Met-
Approaching- DidNotMeet” categorization. In addition, the 
criteria for these categorizations may differ across learning 



 
 

objectives and MOST CERTAINLY WILL DIFFER ACROSS 
INSTRUCTORS. Therefore, no good conclusions possible! A 
proper assessment would do item analysis that is cross-
tabulated by student across items within a learning objective 
(and some items fit in more than one objective). Since 
scores/performance is not recorded in a manner that permits 
this type of analysis, the assessment objective is defeated. A 
carefully standardized assessment is the only way to do this, 
but it is challenging and discipline specific. 

31 No data No data  
32 180 240  
35 60 120  
37 60 60  
38 60 90  
40 0 45  
41 No data 120  
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