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Subject Area Committee Name: Mathematics 

Outcome Being Assessed: Quantitative Literacy (exploratory outcome) 

Contact Person 

Name e-mail 

Thomas M. Songer thomas.songer@pcc.edu 

 

This form is for the initial assessment of a core outcome.  

• Refer to the help document for guidance in filling-out this report.  If this document does not address your question/concern, 

contact Wayne Hooke to arrange for coaching assistance. 

• Please attach all rubrics/assignments/etc. to your report submissions. 

• Subject Line of Email: Assessment Report Form (or ARF) for <your SAC name> (Example: ARF for MTH) 

• File name: SACInitials_ARF_2016 (Example: MTH_ARF_2016) 

• SACs are encouraged to share this report with their LAC coach for feedback before submitting. 

• Make all submissions to learningassessment@pcc.edu. 

Due Dates: 

• Planning Sections of LAC Assessment or Reassessment Reports: November 28 th, 2016 

• Completed LAC Assessment or Reassessment Reports: June 16 th, 2017 

 

Please Verify This Before Beginning this Report: 

  This project is not the second stage of the assess/reassess process (if this is a follow-up, re-assessment 

project, use the LAC Re-assessment Report Form LDC. Available here.) 
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1. Outcome 

1A. PCC Core Outcome:             
Exploratory: Quantitative Literacy 

 

1B.  How does your discipline interpret the outcome you are assessing? 

Quantitative Literacy (QL) is interpreted by the Mathematics Learning Assessment Subcommittee (MTH LAS) as describing the vital 
personal, academic and professional competencies which an individual needs to understand, communicate, and engage with the 
mathematical content of contemporary real-world problems and modern data-driven information settings. 

1C.  Briefly describe how this outcome is/might be important/useful to your students. 

In the broad picture: We feel the above interpretation of QL describes an essential outcome needed by all members of the learning 
communities we serve, and certainly delineates a critically important element within a high quality General Education experience.  We 
further believe that appropriate nurturing of QL at all points along the PCC educational path, will thus also have a major impact upon 
the academic success and completion of all our students. 
 
In particular: This year MTH LAS ambitiously explores student learning around QL, as expressed within a highly focused demographic 
group -- viz. all students making the challenging transition from 100-level to 200-level mathematics coursework within the STEM-
oriented upper branch of our mathematics program.  In addition to the clear resonation of QL within and among our many STEM 
subject areas at PCC, this specific link in our STEM-oriented mathematics path has also not previously been the focus of an 
assessment project – and thus we feel it is currently ripe for exploration.  Our target along this path, is located at the immediate point 
where students enter Calculus I (MTH 251).  Such students are expected to have completed (or placed through) the equivalent of 
PCC College Algebra (MTH 111) and Elementary Functions (MTH 112), and are therefore actively crossing the above-described 
bridge between 100-level and 200-level STEM-oriented mathematics coursework.  This specific location is also known by the Math 
SAC to be a particularly risky transition point for many math students, especially during the initial two weeks of the MTH 251 course 
term.  Calculus coursework is also a major academic requirement in many STEM fields.  As such, success and completion in calculus 
can thus be a significant deciding factor in the ability of these students to pursue and enter into such fields. 
 
Very specifically: We assess retained student conceptual learning of four select prerequisite (MTH 111/112) topics and skills, each 
identified by faculty as most critically important to the success of their students entering PCC Calculus I (MTH 251).  MTH LAS 
initiated our work by obtaining a statement of support from our Calculus CCOG subcommittee, and then conducted several SAC-wide 
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2. Project Description 

2A. Assessment Context 

Check and complete all the applicable items: 
 

  Course-based assessment.   

Course names and number(s):       
Type of assessment (e.g., essay, exam, speech, project, etc.):       
 

Are there course outcomes that align with this aspect of the core outcome being investigated?   Yes      No 

If yes, include the course outcome(s) from the relevant CCOG(s):       
 

  Common/embedded assignment in all relevant course sections. An embedded assignment is one that is already included as 

an element in the course as usually taught.  Please attach the activity in an appendix. If the activity cannot be shared, indicate the 
type of assignment (e.g., essay, exam, speech, project, etc.):       
 

  Common – but not embedded - assignment used in all relevant course sections. Please attach the activity in an appendix. 

If the activity cannot be shared, indicate the type of assignment (e.g., essay, exam, speech, project, etc.): Our assessment 
instrument consists of a set of questions placed by each Calculus I (MTH 251) Instructor within their own assigned first-
day, prerequisite-readiness quiz.  This feature of our assessment is intended to ensure that the resulting student 
performance and work is authentic, rather than representing performance upon an optional, ungraded activity – and this 
authentic work feature represents a first-time occurrence within a Math SAC assessment project.  All associated Winter 
2017 course section Instructors across the district have agreed to participate.  PCC Disability Services (DS) was also 

outreach polls to all associated faculty (a first-time event within a Math SAC assessment project).  We gratefully received broad and 
valuable feedback for our assessment instrument – including topic selection; specific question vetting; and the population expected 
success rates for completing all parts of each question.  In this context: We expect our project to provide highly meaningful and 
valuable data for comparing actual, versus expected, rates of retained student learning for these most critically important prerequisite 
items.  The results of such comparison should inform the Math SAC as to whether faculty expectations on the readiness level of these 
incoming students, are actually supported by evidence – and thus will either reassure us that such expectations are indeed 
appropriate, or afford us important insights and opportunities for program improvement.  Either way: Such results should be highly 
informative to the entire Math SAC, and consequently of significant ultimate benefit to our students, by supporting and promoting 
student success and completion of associated program coursework along the STEM-oriented branch of our mathematics program. 
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consulted in advance, and agreed, to help identify and provide accommodations to any students needing alternative-format 
versions of our assessment instrument questions.  Such DS consult represents another first-time occurrence within a Math 
SAC assessment project.  [See Appendix A to view specific assessment instrument questions.] 
 

  Practicum/Clinical work.  Please attach the activity/checklist/etc. in an appendix. If this cannot be shared, indicate the type of 

assessment (e.g., supervisor checklist, interview, essay, exam, speech, project, etc.):       
 

 
  External certification exam.  Please attach sample questions for the relevant portions of the exam in an appendix (provided 

that publically revealing this information will not compromise test security). Also, briefly describe how the results of this exam are 
broken down in a way that leads to nuanced information about the aspect of the core outcome that is being investigated. 
      
 

  SAC-created, non-course assessment.  Please attach the assessment in an appendix. If the assessment cannot be shared, 

indicate the type of assignment (e.g., essay, exam, speech, project, etc.):       
 

  Portfolio. Please attach sample instructions/activities/etc. for the relevant portions of the portfolio submission in an appendix. 

Briefly describe how the results of this assessment are broken down in a way that leads to nuanced information about the aspect of 
the core outcome that is being investigated:       
 

  Survey 
 

  Interview 
 

  Other.  Please attach the activity/assessment in an appendix. If the activity cannot be shared, please briefly describe:       

 
In the event publicly sharing your assessment documents will compromise future assessments or uses of the assignment, do not 
attach the actual assignment/document.  Instead, please give as much detail about the activity as possible in an appendix. 
 

2B. How will you score/measure/quantify student performance?   
 

  Rubric (used when student performance is on a continuum - if available, attach as an appendix – if in development, attach to the 

completed report that is submitted in June) 

  Checklist (used when presence/absence rather than quality is being evaluated - if available, attach as an appendix – if in 

development, attach to the completed report that is submitted in June) 

  Trend Analysis (often used to understand the ways in which students are, and are not, meeting expectations; trend analysis can 

complement rubrics and checklist) 
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  Objective Scoring (e.g., Scantron-scored examinations) 

  Other – briefly describe: We will use a hybrid rubric/checklist approach within our group scoring session.  Our primary 

assessment inspection during scoring, is for the presence or absence of an immediately-recognizable correct response.  Due to the 
enormous variety of student responses (in both content and syntax) to be encountered during our scoring activity: We will also pause 
to collectively consider and reach scoring consensus on any/all unexpected artifact response variations, prior to resuming our regular 
group scoring activity.  Finally: We ultimately compare all actual summary response success rates, to SAC-expected overall success 
rates, in order to identify any comparative discrepancies and notable trend patterns within the demonstrated student performances.  
[See Appendix B to view the checklist rubric.] 
 

 
 
 
2C. Type of assessment (select one per column) 
 

  Quantitative                       Direct Assessment       

  Qualitative                          Indirect Assessment 
  

If you selected ‘Indirect Assessment’, please share your rationale:       
 
Quali tat ive Measures: projects that analyze in-depth, non-numerical data via observer impression rather than via quant i tat ive analysis.   General ly,  
qual i tat ive measures are used in exploratory, pi lot  projects rather than in true assessments of student attainment.   Note that the use of a numerical 
rubric is considered quantitative analysis ,  even i f  the art i facts under considerat ion are not based on quant i tat ive calculat ions (e.g. an essay scored 
by a rubric counts as quant i tat ive in the context of assessment).    
 
Indirect assessments (e.g.,  surveys, focus groups, etc.) do not use measures of direct student work output.   These types of assessments are also not 
able to truly document student attainment.   
 

2D. Check any of the following that were used by your SAC to create or select the assessment/scoring 
criteria/instruments used in this project: 
 

 Committee or subcommittee of the SAC collaborated in its creation 
 Standardized assessment 
 Collaboration with external stakeholders (e.g., advisory board, transfer institution/program) 
 Theoretical model (e.g., Bloom’s Taxonomy) 
 Aligned the assessment with standards from a professional body (for example, The American Psychological Association 

Undergraduate Guidelines, etc.) 
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 Aligned the benchmark with the Associate’s Degree-level expectations of the Degree Qualifications Profile 
 Aligned the benchmark to within-discipline post-requisite course(s) 
 Aligned the benchmark to out-of-discipline post-requisite course(s) 
 Other (briefly explain: MTH LAS selected the exploratory Core Outcome, and all aspects of the assessment target and exploratory 

theme, as described in Section 1C above.  Following those steps: MTH LAS next conducted separate SAC-wide polls of MTH 251 
and MTH 111/112 Instructors to 1) identify and select the specific assessment instrument topics; 2) approve the format and content 
of all proposed instrument questions; and 3) obtain population expected success rates for correctly answering all parts of each 
individual assessment instrument question (see Section 2F below for a description of the target population).  The final drafts of the 
assessment instrument questions and associated scoring checklist rubric were then produced by MTH LAS, and several norming 
sessions were held.  All such facets here described, were designed to support a major MTH LAS goal for this year – viz. to obtain 
greater and more widespread participation from the Math SAC than ever before, in all phases of our assessment project.  We believe 
such expanded project participation and support within the Math SAC is truly essential, in order that our work and results shall be 
considered as valuable and meaningful as possible for all PCC math faculty.  (We also feel that we indeed achieved this ambitious 
goal within our current project, and consider this outcome to be a wonderful success aspect of our work.) 
 

2E. In which quarter will student artifacts (samples of student work) be collected? If student artifacts will be 
collected in more than one term, check all that apply. 
 

  Fall        Winter        Spring       Other (e.g., if work is collected between terms) 
 

2F. What student group do you want to generalize the results of your assessment to?  For example, if you are 
assessing performance in a course, the student group you want to generalize to is ‘all students taking this course.’  
 

Our target population: All enrolled PCC students immediately entering MTH 251, prior to any formal review practice or instruction in 
the course – and thus actively making the difficult transition from 100-level to 200-level STEM-oriented mathematics coursework.  
Note this population includes both classroom and online students (another first-time event within a Math SAC assessment project). 
 

2G. There is no single, recommended assessment strategy.  Each SAC is tasked with choosing appropriate 
methods for their purposes.  Which best describes the purpose of this project? 
     

 To measure established outcomes and/or drive programmatic change 

 To participate in the Multi-State Collaborative for Learning Outcomes Assessment 

 Preliminary/Exploratory investigation  
 

If you selected ‘Preliminary/Exploratory’ (most often a ‘pilot study’), briefly describe why you opted to do a pilot study, along with your 
rationale for selecting your sampling method: 
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2H. Which will you measure? 
 

  the population (all relevant students – e.g., all students enrolled in all currently-offered sections of the course) 

  a sample (a subset of students) 
 

If you are using a sample, select all of the following that describe your sample/sampling strategy (refer to the Help Guide for 
assistance): 
 

  Random Sample (student work selected completely randomly from all relevant students) 

  Systematic Sample (student work selected through an arbitrary pattern, e.g., ‘start at student 7 on the roster and then select 

every 5th student following’; repeating this in all relevant course sections) 

  Stratified Sample (more complex, consult with an LAC coach if you need assistance) 

  Cluster Sample (students are selected randomly from meaningful, naturally-occurring groupings (e.g., SES, placement exam 

scores, etc.) 

  Voluntary Response Sample (students submit their work/responses through voluntary submission – e.g., via a survey) 

  Opportunity/Convenience Sample (only a few instructors are participating in a project taught via multiple sections, so, only 

those instructors’ students are included) 
 
 

The last three options in bolded red have a high risk of introducing bias.  If your SAC is using one or more of these sample/sampling 
strategies, please share your rationale:       
 
 
 

2I. Briefly describe the procedure you will use to select your sample (including a description of the procedures 
used to ensure student and instructor anonymity).   

 

Advance written participation agreement is obtained from all MTH 251 Instructors (classroom and online) from across the district, 
with assessment questions then supplied electronically to each such Instructor.  Each Instructor then places these questions onto a 
dedicated separate page, and embeds this page without distinction, within their own larger 1st-day prerequisite-readiness quiz (or 
similar-style item) assigned to all incoming students.  Upon completion by all students during the first class day meeting: This 
completed page is then stripped from the larger assignment, copied if desired e.g. for returning such pages to students, and 
delivered to the appropriate campus Math Department Administrative Assistants (Admins) immediately at the end of class.  Admins 
ensure that all materials are received from Instructors after the first class meeting; verify such materials contain neither names, nor 
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any identifying information whatsoever, from any Instructor or student; and then forward such materials via inter-office mail to MTH 
LAS with simultaneous email notification.  [Note: MTH LAS obtained advance authorization from all associated Division Deans, in 
order for each Admin to contribute this assistance during their paid worktime.]  
 
Currently, participating online section Instructors must provide MTH LAS with access to the completed online module containing the 
embedded assessment questions.  Thus, online student and Instructor anonymity is not immediately obtained from this subgroup, 
and MTH LAS must therefore carefully ensure that all such identifying details are removed when receiving and processing this data.  
 

2J. Follow this link to determine how many artifacts (samples of student work) you should include in your 
assessment: http://www.raosoft.com/samplesize.html (see screen shot below). 
 
Start with the number of students you estimate will be enrolled in the course(s) from which you will draw the 
sample – that is your “population.”  Enter the other numbers as indicated in the screenshot.  The sample size 
calculator will tell you how many artifacts you need to collect.  Enter that number below: 
 
 

187 (the minimum needed sample count - see Appendix C for a screenshot) 
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3. Project Mechanics 

3A. Does your project utilize a rubric for scoring?           Yes       No 

If  ‘No’, proceed to section B.  If ‘Yes’, complete the following: 
 
Which method of ensuring consistent scoring (inter-rater reliability) will your SAC use for this project? 
 
 

  Agreement – the percentage of raters giving each artifact the same/similar score in a norming session; ideally, that will be 75% 

agreement or greater. 
 
 

If you are using agreement, describe your plan for plan for conducting the “norming” or “calibrating” session: 
 

        
 

  Consensus - all raters score all artifacts and reach agreement on each score 

 

  Consistency – raters’ scores are correlated: this captures relative standing of the performance ratings - but not precise 
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agreement.  Briefly describe your plan:       
 
Notes: the agreement method is the most frequently used for assessment, but the calculation of inter-rater reliability is also 
among the more challenging issues within assessment as a whole.  If your SAC is unfamiliar with norming procedures, contact 
your assessment coach, or if you don’t know who your coach is, contact LAC Vice Chair Chris Brooks to arrange for coaching help 
for your SAC’s norming session. 
 
The consistency method is not generally recommended; see the help guide for details. 
 
 

3B. Have performance benchmarks been specified?   
 

The fundamental measure in educational assessment is the number of students who complete the work at the expected/required 
level.  We are calling this SAC-determined performance expectation the ‘benchmark.’   
 

  Yes  

  No 

 
If yes, briefly describe your performance benchmarks, being as specific as possible (if needed, attach as an appendix): 
 

MTH LAS conducted a SAC-wide outreach poll to all MTH 251 Instructors in advance of collecting artifact data, in order to obtain the 
population expected success rates for correctly answering all parts of each individual assessment instrument question.  We then 
computed and used the average of all such Instructor-supplied rates for a given question, as the benchmark rate for that question.  
[See Appendix D to view the expected success rate values, in comparison with actually obtained success rate values.] 
 

If no, what is the purpose of this assessment?  (For example, this assessment will provide information that will lead to developing 
benchmarks in the future; or, this assessment will lead to areas for more detailed study; etc.) 
 

      
 

3C. The purpose of this assessment is to have SAC-wide evaluation of student work, not to evaluate a particular instructor or 
student. Before evaluation, remove student-identifying information (and, when possible remove instructor-identifying information).  
Please share your process for ensuring that all identifying information has been removed.  
 

These process details have already been shared – please see Section 2I above. 
 

3D. Will you be coding your data/artifacts in order to compare student sub-groups?         
     

  Yes       No 
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If yes, select one of the boxes below: 
 

  student’s total earned hours       previous coursework completed       ethnicity        other 
 
 

Briefly describe your coding plan and rationale (and if you selected ‘other’, identify the sub-groups you will be coding for): 
 

Note: MTH LAS did indeed consider coding artifacts for certain demographics (race, gender, age, etc) -- but ultimately chose not to 
pursue this, due to its potential for inducing various stereotype-threat aspects known to negatively modulate student performance. 
 

3E. Ideally, student work is evaluated by both full-time and adjunct faculty, even if students being assessed are 
taught by only full-time and/or adjunct faculty. Further, more than one rater is needed to ensure inter-rater 
reliability.  If you feel only one rater is feasible for your SAC, please consult with an LAC coach prior to submitting 
your plan/conducting your assessment. 
 

 

Who will be assessing student work for this project? Check all that apply. 
 

  PCC Adjunct Faculty within the program/discipline 

  PCC FT Faculty within the program/discipline 

  PCC Faculty outside the program/discipline 

  Program Advisory Board Members 

  Non-PCC Faculty 

  External Supervisors 

  Other:       

 

End of Planning Section – Complete the remainder of this report after your assessment 

project is complete. 
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Beginning of End-of-Year Reporting Section – complete the following sections after your assessment 

project is complete. 

4. Changes to the Assessment Plan 

Were there changes to your project since you submitted the planning section of this report?      Yes     No 
 
If  so, note the changes below: 

Due to precedent-setting complications from first-week Winter 2017 weather closures, and the firm need 
for our assessment to be administered on the very first class day prior to any review practice or instruction: 
We were able to obtain artifacts from only four Winter 2017 course sections (3 classroom, 1 online) that 
were actually able to hold a first day meeting.  Subsequently, and with a redoubled resolve: MTH LAS 
innovatively extended the data-collection stage of our project.  We repeated the process described in 
Section 2I above, and again obtained participation from every associated Instructor in Spring 2017.  This 
extended effort produced a total of twelve additional course sections from Spring (11 classroom, 1 online), 
which were then pooled with the data from the four Winter course sections.  This multi-term data collection 
effort increased our sample size, making our sample significantly more representative of the target 
population described in Section 2F above.  It transformed a seeming setback into a strength, and enabled 
us to achieve still broader valuable Math SAC participation within our project endeavors. 
 
Another unforeseen change, occurred with regard to data obtained from the two above-mentioned online 
course sections.  We discovered these students had received online math practice modules at term 
inception with topic content similar to our assessment, and additionally had access to those practice 
modules before and during completion of the separate online module containing our assessment questions 
(thus violating the "prior to any review practice or instruction" aspect of our assessment).  Although an 
innocent oversight, this situation nevertheless precluded these online section artifacts from being included 
within the larger artifact pool.  We do still consider the resulting online section data to be valuable 
however, and as such, we are preserving this data for possible inclusion within a future project. 
 
With these efforts: We were ultimately able to obtain and include first-day artifacts from 15 distinct 
classroom sections of Calculus I (MTH 251) into our dataset.  This larger data pool afforded us much 
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improved estimations (confidence level 99%, margin of error 6%).  Additionally, the inclusion of multi-term 
data also represented yet another valuable first-time occurance within a Math SAC assessment project. 
  
 

5. Narrative 

Broadly, what did your SAC learn from the assessment of the core outcome under consideration this year?   
 

Our project findings suggest that our entering Calculus I (MTH 251) students, who are making the difficult 
transition from 100-level to 200-level STEM-oriented mathematics coursework, currently appear to be 
arriving very significantly underprepared with respect to faculty-expected prerequisite readiness levels.  
Furthermore: The four particular areas showing evidence of this unprepared state, correspond to exactly 
those prerequisite (MTH 111 and MTH 112) mathematics concept and skill areas specifically identified by 
PCC MTH 251 Instructors as being the most critical to the success of students entering their courses. 
 
For example, regarding select core Trigonometry concepts: Only 38% of all entering students were able to 
demonstrate first-day basic readiness, whereas the faculty-expected level was 60%.  Regarding select core 
Logarithm concepts: Only 4% of all entering students were able to demonstrate first-day basic readiness, 
whereas the faculty-expected level was 50%.  [See Appendix D for full details.]  
 
These are meaningful, valuable findings for the Math SAC.  Stakeholders include (but are not limited to): 
 
  • Our MTH 111 (College Algebra) and MTH 112 (Elementary Functions) Instructors, whom are dedicated  
    to helping students prepare for MTH 251 and beyond; 
  • Our MTH 251 (Calculus I) Instructors, whom are dedicated to helping students successfully launch into  
    the upper levels of their STEM-oriented coursework and fields; 
 
and most importantly: 
 
  • The mathematics students we serve, especially with regard to academic success and completion. 
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[Incidentally: MTH LAS also performed a comparative analysis of our Winter 2017 versus Spring 2017 
classroom section data.  We found no statistically significant differences between these two terms, with 
respect to students' actual demonstrated success rates, on any of our assessment instrument questions.]  

 

 

6. Results of the Analysis of Assessment Project Data 

6A. Quantitative Summary of Sample/Population 
How many students were enrolled in all sections of the course(s) you assessed this year?  456 (includes online 
sections)   
(If you did not assess in a course, report the number of students that are in the group you intend to generalize your 
results to.) 
 
How many students did you actually assess in this project?  405 
Did you use a recommended sample size (see the Sample Size Calculator linked to in section 2J)?   Yes    No 
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If you did not use a recommended sample size in your assessment, briefly explain why: 
 
      

6B. Did your project utilize a rubric for scoring?         Yes       No  
If ‘No’, proceed to section C.  If ‘Yes’, complete the following: 
 
How was inter-rater reliability assured?  (If help is needed calculating inter-rater reliability, please contact your SAC’s LAC coach.) 
 

  Agreement – the percentage of raters giving each artifact the same/similar score in a norming session 
  Consensus - all raters score all artifacts and reach agreement on each score 
  Consistency – raters’ scores are correlated: this captures relative standing of the performance ratings - but not precise 

agreement 
  Inter-rater reliability was not assured. 

 
 
If you utilized agreement or consistency measures of inter-rater reliability, report the level here:  
 
      
 

 
6C. Brief Summary of Benchmark Achievement (frequencies and/or averages) 
 
1. If you used frequencies of benchmark achievement, report those here.  For example, “46 students attained or 

exceeded the benchmark level in written communication and 15 did not.”  If necessary, provide detailed results 
in an appendix.   

 
       
 
2. If you used percentages of the total to identify the degree of benchmark attainment in this project, report those 

here.  For example, “75% of 61 students attained or exceeded the benchmark level over-all in written 
communication.” 
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Of 405 entering MTH 251 (Calculus I) students assessed: 
 
  • 40% were able to demonstrate first-day readiness with core concepts of Function Operations (faculty-expected level was 60%); 
  • 38% were able to demonstrate first-day readiness with core concepts of Trigonometry (faculty-expected level was 60%); 
  • 18% were able to demonstrate first-day readiness with core concepts of Function Basics (faculty-expected level was 53%); 
  • Only 4% were able to demonstrate first-day readiness with core concepts of the Logarithm (faculty-expected level was 50%). 
 
Assuming our methods are sound: We are 99% confident that the student-demonstrated success proportions (40%, 38%, 18%, 4%) 
are accurate to within ± 6% of the corresponding true population success proportions. 
 
The above results occur at the difficult transition point from 100-level to 200-level STEM-oriented mathematics coursework, and also 
notably represent the faculty-selected, top four most important prerequisite math skill areas deemed critical to the success of 
students entering PCC Calculus I (MTH 251).  In each and every case: Actual student-demonstrated readiness levels (per evidence 
from our assessment), appear to be notably and significantly less than the corresponding faculty-expected readiness levels. 
 

6D. If possible, attach a more detailed description or analysis of your results (e.g., rubric scores, trend analyses, 
etc.) as an appendix to this document.  Appendix attached?      Yes       No 

6E. Do the results of this project suggest that academic changes might be beneficial to your students (changes in 
curriculum, content, materials, instruction, pedagogy etc.)?       Yes     No 
 
If you answered ‘Yes,’ briefly describe the changes to improve student learning below.  If you answered ‘No’, detail 
why no changes are called for. 
 
The possible implications for the academic success and completion of PCC STEM mathematics students are clear to the Math SAC, 
and a SAC-level intervention (or series of interventions) may indeed be deemed warranted.  MTH LAS strongly feels that our role in 
this process strictly and appropriately remains with the assessment of learning, and that any additional phase of change prescription 
can only meaningfully occur at a much wider level within the Math SAC body. 
 
We note here that any such further phase may also require and involve many additional potential steps within the Math SAC -- 
including comprehensive faculty evaluation of our MTH LAS findings; an independent resulting decision on whether or not any action 
plan is considered warranted; actual construction of any such action plan and associated intervention(s); and the formulation of 
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measureable plan benchmarks.  Further potential steps include establishment of a realistic action plan timeline, which should also 
allow appropriate time for any enacted changes to engage with our practice and produce sustainable results.  Such a timeline should 
also include the designation of, or the means for selecting, an appropriate future point for an associated re-assessment project. 
 
The Math SAC is very large.  We feel that achieving movement toward any such additional phase(s) as described above, may indeed 
require the formation of an entirely new Math SAC exploratory subcommittee (to evaluate possible directions) and/or the formation of 
a new standing subcommittee dedicated to Innovation / Action-Plan work.  The current MTH LAS Chair intends to formally propose 
this prospect to the Math SAC, at the nearest available opportunity within the upcoming 2017-2018 academic year. 
 
If you are planning changes, when will these changes be fully implemented? 
 

(as described immediately above) 
 

6F.  Has all identifying information been removed from your documents?  (Information includes 
student/instructor/supervisor names/identif ication numbers, names of external placement sites, etc.)   Yes   No 

 

7. SAC Response to the Assessment Project Results 

7A. Assessment Tools & Processes: Indicate how well each of the following worked for your assessment:    
 
Tools (rubrics, test items, questionnaires, etc.): 
 

 very well      some small problems/limitations to fix      notable problems/limitations to fix      completely 
inadequate/failure 
 
Please comment briefly on any changes to assessment tools that would lead to more meaningful results if this 
assessment were to be repeated (or adapted to another outcome). 
 
We found that the assessment instrument which we created for this project, both performed and achieved our goals very well.  We 
would feel quite comfortable using it again in a future assessment or re-assessment project.  Regarding any future use of this 
specific project assessment instrument: We would proactively advise future MTH LAS members to keep a vigilant focus upon 
assessing retained conceptual learning, rather than allowing the focus to accidentally stray toward assessing algebraic fluency (a 
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temptation that our subcommittee members had to recognize and resist during our norming and scoring sessions).  
 
Processes (faculty involvement, sampling, norming, inter-rater reliability, etc.): 
 

 very well      some small problems/limitations to fix      notable problems/limitations to fix      tools 
completely inadequate/failure 
 
Please comment briefly on any changes to assessment process that would lead to more meaningful results if this 
assessment were to be repeated (or adapted to another outcome). 
 
The Math SAC achieves valuable, increasing experience with our learning assessment process each and every year.  All of our new 
project approaches and methods are continuously informed by all of our previous project attempts.  This year: MTH LAS leadership 
was able to further refine the process we developed and used in the immediately preceding year, and to further add many exciting 
and significant new inovations as well.  We have been very pleased with the action, flow, and result of our assessment process this 
year, and greatly hope to see its main aspects and innovations preserved and utilized in future iterations of our Math SAC 
assessment work.  One particular aspect of the assessment process which likely deserves proactive mention to future MTH LAS 
members: We warn about using first-class-day assessment approaches targeted for the very start of a Winter academic term, in 
which the unpredictability of the weather and any associated school closures can potentially and unexpectedly impede data 
collection efforts (as occurred this year).  If data collection will be targeted to occur at the inception of a Winter academic term, it 
would be best practice to have secondary plans for possibly extending the data collection efforts into later that same Winter term, or 
perhaps into the subsequent Spring term if necessary (as we indeed experienced, and carried out, this year). 

 

8. Follow-Up Plan 

8A. How will the changes detailed in this report be shared with all FT/PT faculty in your SAC?  (select all that 
apply) 

  email 
  campus mail 
   no changes to share 

  phone call 
  face-to-face meeting 

  workshop 
  other 

 
If ‘other,’ please describe briefly below. 
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8B. Is further collaboration/training required to properly implement the identif ied changes?       Yes       No 

If ‘Yes,’ briefly detail your plan/schedule below. 

Please note Section 6E above, where we discuss any possible future Math SAC change movements in reaction to learning 
assessment practices and findings.  We reiterate here, that the Math SAC is distinctly large.  Identifying and pursuing any such 
potential changes would need to be carried out at a much wider SAC level than MTH LAS, and may require the formation of entirely 
new Math SAC processes and subcommittees to explore these aspects.  The current MTH LAS Chair does intend to address these 
items with the Math SAC, at the nearest available opportunity within the upcoming 2017-2018 academic year. 

8C. Re-assessment is a critical part of the overall assessment process. This is especially important if academic 
changes have been implemented. How will you assess the effectiveness of the changes you plan to make? 

  follow-up project in next year’s annual report    on-going informal assessment      

  in a future assessment project   other 

If ‘other,’ please describe briefly below. 

      

8D. SACs are learning how to create and manage meaningful assessments in their courses.  This development may 
require SAC discussion to support the assessment process (e.g., awareness, buy-in, communication, etc.). Please 
briefly describe any successful developments within your SAC that support the quality assessment of student 
learning. If challenges remain, these can also be shared. 
 
This year, MTH LAS was able to implement many significant, ground-breaking elements into 1) our assessment processes; 2) project 
structure and design; and 3) associated collaborative efforts.  These developments reflect an enhanced and expanded involvement 
within and beyond the Math SAC, and all significantly contributed to the improvement our project.  They also set distinctly new 
historical precedents within the learning assessment work of the Math SAC, which we hope will continue into future projects. 
 
We believe it is important to highlight these exciting new aspects by carefully listing them below. 
Elements introduced by MTH LAS this year for the first time into our Math SAC project work, include the following: 
 
• We provided information sessions to the Math SAC about the mission and function of learning assessment, its history at PCC, the  
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  major stakeholders, and current/evolving trends within the field (locally and nationally).  These sessions included formal discussions  
  within various subcommittees, a breakout session during our day-long SAC gathering, multiple SAC-wide electronic  
  communications, and formal presentations given at scheduled Math SAC meetings. 
• We achieved enhanced Math SAC participation in all phases of our assessment project, including SAC-wide faculty polls, support  
  from associated subcommittees, participation from all involved faculty in administering our assessment (including online courses),  
  outstanding Admin and Division Dean support, and lively resulting interest/discussion relating to project findings. 
• We explored the mid-to-upper level segment of the mathematics STEM path. 
• We generated artifacts that represent genuine, authentic student work (the gold standard in assessment data). 
• We achieved data collection across multiple academic terms (viz. both Winter and Spring 2017). 
• We included Distance-Education course sections in our data collection, with help from our private web-content provider. 
• We coordinated our work with Disability Services, to accommodate any alternative-format needs for our assessment questions. 
• We secured faculty pay each term, to compensate our part-time faculty partners for their extremely valuable work and contributions  
  to our assessment project.  Such funding was received from our PCC Office of Professional and Organizational Development. 
 
A Final Note: 
 
The major challenge that we feel remains for the Math SAC, involves the need to develop and support new SAC-wide practices, 
methods and activities necessary to "close the loop" with respect to our learning assessment project work.  This challenge is an 
ongoing, acknowledged item among previous MTH LAS leaders, as well as within the district-wide Learning Assessment Council.  
Producing these new SAC practices, methods and activities will require innovation and collaboration within the very large 
membership body of the Math SAC, and will likely thus require significant time and sustained effort to also eventually become part of 
our established SAC culture.  We are confident these desired outcomes can indeed occur.  As a primary stakeholder in this process, 
MTH LAS hopes and intends to be a positive, productive contributor to such culture change in our years ahead. 
 

 

 

 

 



 

Appendix A 

 

Assessment Instrument 

Questions 

 



IN ALL EXPRESSIONS BELOW, VARIABLES MAY TAKE ONLY REAL NUMBER VALUES. 

 

1. Given ( ) 1f x x  : 
 

a) State the domain of ( )y f x . Answer: ___________________________________ 

 

b) State the range of ( )y f x . Answer: ___________________________________ 

 

c) Write the expression for ( 5)f x . Answer: ___________________________________ 

 

d) State the domain of ( 5)y f x . Answer: ___________________________________ 

 

 

 

2. Regarding the natural logarithm function ln( )y x : 

a) State the domain of this function. Answer: ___________________________________ 

 
b) State the range of this function. Answer: ___________________________________ 

 

c) Written in (x, y) form: State any x intercepts 

of this function, along with any y intercepts. Answer: ___________________________________ 
 

 

 

3. Given 
2( ) ( 1)k x x and ( ) 1m x x : 

a) Write the expression for ( )( )k m x)( ))()( .   [Do not simplify.] Answer: ___________________________________ 

 
b) Write the expression for ( )( )m k x)( ))( ))( ) .   [Do not simplify.] Answer: ___________________________________ 

 

 

 

4. The circle in Figure 1 has center (0, 0).  Radius r has length of 

one unit, and intersects the circle at point P.  Angle 3 . 

a) State the exact numerical value of sin( ) . 

 

Answer: ____________________________ 

 

b) State the exact numerical value of cos( ) . 

 

Answer: ____________________________ 

 

c) State the exact numerical value of tan( ) . 

 

Answer: ____________________________ 

 

d) State the exact (x, y) coordinates of point P. 

 

Answer: ____________________________ 

1Figure

r



 

Appendix B 

 

Assessment Instrument 

Checklist Rubric 

 



      ASSESSMENT INSTRUMENT RUBRIC         
 

 

1. Given ( ) 1f x x  : 

 

a) State the domain of ( )y f x . Acceptable Answers:  -negative numbers  

  

    | 0x x , 0x  

  [0, ) 

b) State the range of ( )y f x . Acceptable Answers:  numbers greater than  

   or equal to one  

    | 1y y , 1y  

    )  

  

c) Write the expression for ( 5)f x . Acceptable Answers:  1 5x  

 
1/2

1 5x  

   

 

d) State the domain of ( 5)y f x . Acceptable Answers:  numbers greater than  

   or equal to five  

    | 5x x , 5x  

      [5, ) 

 

 

 

2. Regarding the natural logarithm function ln( )y x : 

a) State the domain of this function. Acceptable Answers:  positive  

    | 0x x , 0x  

     (0, ) 

 

  

b) State the range of this function. Acceptable Answers:   

    |y y ,  

      ( , )  

 

 

c) Written in (x, y) form: State any x intercepts Acceptable Answers:  1, 0   

of this function, along with any y intercepts.     
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3. Given 
2( ) ( 1)k x x and ( ) 1m x x : 

a) Write the expression for ( )( )k m x)( ))()( . Acceptable Answers:  
2

1 1x   

[Do not simplify.]     

 

b) Write the expression for ( )( )m k x)( ))( ))( ) . Acceptable Answers:  
2

1 1x  

[Do not simplify.] 
 

 

 

4. The circle in Figure 1 has center (0, 0).  Radius r has length of 

one unit, and intersects the circle at point P.  Angle 3 . 

a) State the exact numerical value ofsin( ) . 

 

Acceptable Answers:     
3

2
 

 

 

b) State the exact numerical value ofcos( ) . 

 

Acceptable Answers:     
1

2
 ,  or  0.5 

 

 

c) State the exact numerical value of tan( ) . Acceptable Answers:    3  
 

 
3 2

1 2
 

 

 

d) State the exact (x, y) coordinates of point P. Acceptable Answers:      
1 3
,
2 2

 

 
3

0.5,
2
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Appendix C 

 

Sample-Size Calculation 

(Screenshot) 





 

Appendix D 

 

Results Analysis 

(Adapted from MTH SAC Presentation) 



Topics (Concept-Focus)

Function Basics: Idea-Sense, Competency 
(domain, range, notation) 

Logarithm: Overall Pattern, Essential Features 
(domain, range, intercepts)(domain, range, intercepts)

Function Operations: Interpret, Express 
(function composition)

Trigonometry: Right-Triangle, Unit Circle 
(angle functions, coordinates)



Description

OfOf

Findings



Rates – Expected vs Actual

� If sample is representative: 99% sure that true 

values are within ± 6% of measured (actual)

� (Expected – Actual) ≥ 6% : statistically significant

� In any such success-critical area: Student 

readiness fails to meet Math SAC expectations





Observations

� Readiness levels appear significantly under 

expectations, in all success-critical areas

� Whom may this affect?

� MTH 251 Instructors (helping students launch)

� MTH 111/112 Instructors (helping prep for 251)

� Most Important: Students on STEM Path

� Clear implications for success & completion



Next Steps

Math SAC decides on action (if any)

If action: MTH LAS should re-assessIf action: MTH LAS should re-assess

Form an exploratory subcommittee?

Reports: SAC, LAC, Program Review


