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Gateway Science and Math Course 

Redesign Program – Proposal 
2014-2015 

Due: April 7, 2014 

Important Dates 
April 7, 2014: Gateway Science and Math Course Redesign proposals due. Submit to Gary Smith 

(gsmith@unm.edu). 

April 14, 2014: Selection of three course-redesign teams announced. 

May 20-22, 2014: Course-redesign teams attend STEM Gateway Redesign Institute (2.5 days). 

June 1-August 15: Course-redesign teams develop proposed curriculum and pedagogical redesign elements; 
informal meetings between teams and between teams and STEM Gateway facilitators. 

August 18, 2014: Revised syllabus for fall-semester implementation provided to STEM Gateway by course-
redesign teams (with designated sections for Fall 2014 and Spring 2015 implementation). 

2014-2015 Academic Year: Implementation of redesign with collection of assessment data.  STEM Gateway 
will advise throughout the process and arrange for ongoing monthly learning sessions with the combined 
teams as a faculty learning community. 

Compensation Schedule 

Summer 2014 compensation for faculty and graduate assistant members of the course reform teams begins 
on June 2, following attendance at, and proposal update following, the May redesign institute. 

Fall 2014-Spring 2015 graduate assistantship (August 15-May 15) contract will be finalized upon receipt of 
syllabus illustrating changes proposed following the course-design institute. 

Summer 2015 compensation for faculty and graduate assistant commences June 1 providing that course-
redesign implementation occurred as planned and assessment data were collected. 

 

Continue to complete proposal form 
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A. Foundational Information  

 

Course number, or numbers (including department/program prefix): _________________________________ 

 
Course name(s): ___________________________________________________________________________ 
 
 
If the redesign will affect companion laboratory or recitation/problem solving sessions that have a separate 
course number/title, then please list these course numbers and titles in this space: 
 
 
 
 
 
 
 
 
 
 
Typical number of sections and students taught during fall, spring, and summer semesters (listing lab and 
recitation/problem solving sessions separately from the lecture) for each course involved in the redesign 
proposal: 
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Abstract of the redesign project.  In 500-750 words, please summarize what your project redesign will entail 
and how the implementation of the redesign will impact students’ entry to subsequent courses in the 
department and to other majors: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Rationale for the redesign; why you need to undertake this work (e.g., dissatisfaction with current curriculum, 
unsatisfactory student completion rates or grade achievement, etc.) 
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B. Preliminary Redesign Plan  
STEM Gateway anticipates that your redesign plan will mature and change as a consequence of subsequent participation in the 
course-redesign institute and during the first-summer planning effort.  However, a well-developed proposal should show that the 
redesign team has a foundational understanding of key concepts of course design in university-level science and the assessment of 
student learning.  

The preliminary plan, presented as responses to the prompts found below, should show consideration of and a commitment to 
implement the five elements for a scientific approach to optimization of science education (modified from the Carl Wieman Science 

Education Initiative, University of British Columbia and the Top 25 Project, Miami University):  
1. Specification of measurable learning outcomes  
2. Rigorous objective assessment of student achievement of these goals  
3. Implementation of teaching methods aimed at maximizing achievement with respect to the specified goals, that are 

consistent with empirically established results and principles  

 Use methods to actively engage students in their learning and with other learners and, wherever appropriate, 
employ inquiry-driven approaches to learning 

 Reduce the amount of class time spent on low-level memory or descriptive material by incorporating approaches 
to facilitate students learning this material outside of class 

 Methods are built on specific student learning outcomes tied to assessment that continuously monitors student 
learning and modifies the course as necessary 

4. Means for easy dissemination and duplication of materials, methods, and technology to other course instructors 
5. Sustainable and continued optimization based on results of assessment  

 

1. List the measureable learning outcomes for the redesign project (these may be synonymous with course-
level learning outcomes or may only represent some of those outcomes). 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

http://www.cwsei.ubc.ca/
http://www.cwsei.ubc.ca/
http://www.units.muohio.edu/celt/engaged_learning/top25/
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2. How do you plan to assess student achievement of the outcomes stated in #1? 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
3. Describe the teaching methods incorporated into the redesign and link these proposed methods to the 

learning outcomes stated above and to the research on teaching and learning processes. 
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4. Describe your plan for expanding the redesign to include all sections of the affected course or courses. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
5. Explain how you plan to sustain, and improve upon, the redesigned course components following the 

one-year funded redesign effort. 
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C. Course reform team members 
Each team should consist of 3-4 UNM faculty members who regularly teach the course.  Including a commonly employed 
part-time instructor is desirable.  Each team must also include an instructor of this same course at CNM.  If you do not know 
an appropriate CNM colleague, please contact Gary Smith for guidance (925-0725; gsmith@unm.edu).  A graduate assistant 
from the UNM department will also be hired to assist the team. Each team member must commit to participating in the 
events and processes listed on the first page of this document. 

 
  UNM Faculty Member;  Name ________________________________________________________ 

             Rank/Position ___________________________________________ 

             Number of years teaching this course __________________ 

             Typical number of sections of this course taught each year ____________________________ 

 
  UNM Faculty Member;  Name_2__________________________ ____________________________ 

             Rank/Position_2_________________________________________ 

             Number of years teaching this course_2 ______________________ 

             Typical number of sections of this course taught each year_2 ____________________________ 

  UNM Faculty Member;  Name_3________________________________________________________ 

             Rank/Position_3__________________________________________ 

             Number of years teaching this course_3_______________________ 

             Typical number of sections of this course taught each year_3_____________________________ 

  UNM Faculty Member;  Name-4__________________________________________________________ 

             Rank/Position_4__________________________________________ 

             Number of years teaching this course_4_______________________ 

             Typical number of sections of this course taught each year_4_____________________________ 

  CNM Faculty Member;  Name_5_________________________________________________________ 

             Rank/Position-5___________________________________________ 

             Number of years teaching this course_5________________________ 

             Typical number of sections of this course taught each year_5_____________________________ 
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Graduate Assistant 
Each course-reform team must designate a graduate student who will serve as an assistant to the team (see Background to 
the Gateway Science and Math Course Reform Program).  This position will be funded at 0.50 FTE during the summer 2014, at 
0.25 FTE during the 2014-2015 academic year, and at 0.50 FTE during part of summer 2015.  Further details, if desired, can be 
obtained from Gary Smith (925-0725; gsmith@unm.edu).  The assistant does not have to be named at this time, but if your 
proposal is selected, you will need to provide the information listed below by May 1, 2014.  If you have a candidate for this 
position, please provide the information at this time. 

 
Name __________________________________________________________________ 

 
Qualifications that led to selection of this person (e.g., PhD student with career aspirations in academia; experience as a 

teaching assistant; opportunity to engage a student from a under-represented group in preparing-future-faculty opportunity)   
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Certifications 
Each team member must sign* below, acknowledging the following: 

 Commitment to attend the May 2013 Designing Courses for Effective Student Learning course-design institute and follow-
up meeting 

 Commitment to participate in the course-reform effort continuously from May 2013 through June 2014 including a 
commitment to the five elements for a scientific approach to optimization of science education (page 5) 

 Commitment to implement the course-reform elements when teaching the reformed course during the 2013-2014 
academic year, including classroom observations by project staff, and possible administration of surveys to students 

 Agreement with the content of this proposal 

 
UNM faculty team member 
 
   Printed name _1_______________________________ 
 
   Signature_1  

 
 

UNM faculty team member 
 
   Printed name_2  ________________________________ 
 
   Signature_2 

UNM faculty team member 
 
   Printed name_3 _______________________________ 
 
   Signature_3 

 
 

UNM faculty team member 
 
   Printed name_4  ________________________________ 
 
   Signature_4 

CNM faculty team member 
 
   Printed name_5  ______________________________ 
 
   Signature_5 

 

 
 

*If is it not readily possible to obtain all signatures at the time when proposals are due, each unsigned team member may send an 
email to Gary Smith (gsmith@unm.edu) that lists and acknowledges the commitment and agreement listed above. 

 

  Supporting Letters 
Proposals must include letters of support from the Department Chair and CNM Dean that (a) certifies that the redesign 
proposed in the target course has broad support from the unit, and (b) provides assurances that all sections of the course will 
implement the redesign by the third semester. (It is expected that all sections of targeted courses will utilize the new models 
developed, but project implementation might only involve a select number of pilot sections during the first semester). 

mailto:gsmith@unm.edu

	Course number or numbers including departmentprogram prefix: Bio 204
	Course names: Plant and Animal Form and Function Lecture
	UNM Faculty Member  Name: David Hanson
	RankPosition: Associate Professor
	Number of years teaching this course: 9
	UNM Faculty Member  Name2: Blair Wolf
	RankPosition2: Professor
	Number of years teaching this course2: 9
	UNM Faculty Member  Name3: William Pockman
	RankPosition3: Professor
	Number of years teaching this course3: 9
	UNM Faculty Member Name4: Tom Kennedy
	RankPosition4: Lecturer
	Number of years teaching this course4: 4
	CNM Faculty Member  Name5: Heather Fitzgerald
	RankPosition5: Biology Faculty
	Number of years teaching this course5: 
	Name: Elizabeth Beckman
	Printed name 1: 
	Printed name3: 
	Printed name5: 
	Printed name2: 
	Printed name4: 
	Other Sections Affected: This will complement the reform efforts from Bio 204L Plant and Animal Form and Function Lab. It will also be used in Bio 2510 at CNM (their course equivalent).
	Sections/Students Affected: There are typically two sections in spring and fall semesters with an enrollment of about 90 students per section. The lab portion of the class has a similar number of students across ten sections each semester. One section of Bio 2510 is also taught at CNM each spring.
	Abstract: Biology 204, the fourth and final core course for Biology majors,  explores the relationship between organismal form and function using plant and animal systems as examples.  The lecture section is designed to develop students’ understanding of major concepts by posing questions and predictions and using data to evaluate possible outcomes.  This lofty goal has typically been addressed in a traditional lecture format with intermittent use of active learning via clickers.  In its present form, students find Bio 204 challenging and a significant fraction repeat the course before succeeding. The lab and lecture portions have recently become separate co-requisite courses to streamline repeat attempts. A Biology STEM Gateway course reform team has been working to improve the learning outcomes for the Bio 204 lab course and we have had some positive feedback from students and instructors. This has provided inspiration to pursue reform of the Bio 204 lecture by adding more active learning and assessment. The timing of this proposed reform effort is especially useful since all the faculty teaching Bio 204 just agreed on a outline of course outcomes and learning objectives, but have not developed the resources for their implementation and assessment. We propose to apply methods learned from the reform program to achieve our three major course outcomes and to develop specific outcomes for each topic area in the course syllabus. In addition, we will develop low stakes assessments to improve learning and additional assessments to track the success of our reform efforts. We anticipate that these reform efforts will 1) significantly improve the student experience and outcomes in the traditional classroom setting and 2) build the foundation needed for at least some faculty to transition the Bio 204 lecture to the studio classroom setting.

	Rationale: Biology 204 presents several challenges for students: 1) it is the last course in our core curriculum and thus the gateway to upper division courses , 2) it is often their first experience with answering exam questions in their own words rather than multiple choice exams, and 3) the associated lab emphasizes data collection and analysis to test hypotheses.  These challenges make 204 a stumbling block for some students, requiring more than one attempt for successful completion and generating pressure to seek instructor overrides maintain progress with their degree program by taking  upper division courses without completing 204.  As a result, we see many students taking 204 in their final year at the same time that they are completing upper division requirements.  This proposal and an ongoing STEM Gateway reform of the 204 lab program are intended to improve student learning outcomes and success in 204 so that this course can prepare them for upper division classwork as expected. To this end, all current Bio 204 instructors have recently agreed on broad course outcomes, student learning outcomes, and assessments based on exam questions. Here, we propose to develop active learning approaches to achieve these outcomes and to expand the assessments. These reforms will also allow us to better inform students of our expectations of them either via discussions between instructors and their classes or development of individuals’ syllabi. We will communicate the products of our efforts to other faculty for their use.
	Learning Outcomes: Course Outcomes
1. Students will be able to describe the relationship between  form and function, including: 
    a. the interaction of photosynthesis with the environment
    b. transport of nutrients and water 
    c. plant reproduction
    d. homeostasis, phenotypic plasticity, and feedback in animal systems
    e. integration of physiological function at different levels of organization
    f.  role of the physical environment in defining animal function
2. Students will understand that biology is a dynamic, experimental science and that new knowledge acquired through the scientific method.
3. Students will be prepared for subsequent coursework in biology, through an understanding of fundamental biological principles.

Student Learning Outcomes (SLO)
SLO 1: Students will be able to describe the distinguishing characteristics of plant tissues and cell types and link them to their roles in photosynthesis, water and nutrient transport and reproduction.   
SLO 2: Students will be able to explain the basic features of how plants respond to abiotic resources and stresses in their environment.
SLO 3: Students will be able to describe how environmental stimuli (biotic or abiotic) impact plant development and reproduction. 
SLO 4: Students will explain, apply and extrapolate the concepts of homeostasis, feedback, adaptation and phenotypic plasticity as they relate to animal function.
SLO 5: Students will be able to explain and provide examples of integration of organizational levels of function from the biochemical to organ system and whole animal.
SLO 6: Students will be able to explain, apply and extrapolate how characteristics of physical environment constrain animal function based on the physics and chemistry of terrestrial and aquatic ecosystems.
	Asessment Plan: How will evidence of learning be gathered? The following plan has been agreed to by all the current instructors of the course. We will develop a pool of questions that can be used for these assessments as described below. We will also develop additional assessment described in subsequent paragraphs.
SLO 1: By means of a question in an exam the students will be asked to identify different structures and link them with unique features that facilitate their roles in photosynthesis, water and nutrient transport and reproduction.  
SLO 2: By means of a question in an exam the students will be asked to identify mechanisms, and use tables or graphs to interpret and explain how and why plants respond to light, water and nutrient availability, temperature, changes in carbon dioxide concentration, touch and gravity. 
SLO 3:  By means of a question on an exam, students will be asked to predict developmental or reproductive responses to environmental stimuli (biotic or abiotic) such as day length, light quality, temperature, hormones, pathogens, or herbivores. 
SLO 4: By means of a question in an exam the students will be asked to create a control system that uses feedback maintain homeostasis in a physiological system, and contrast the relative benefits among positive and negative feedback control.
SLO 5:  By means of a question in an exam students will be asked to identify mechanisms, and use tables or graphs to interpret and explain coupling of gas transport between the circulatory and respiratory systems at scales from molecular to the whole animal. 
SLO 6: By means of a question in an exam the students will be asked to use graphs or tables to analyze how differences in the physical and chemical properties of water and air constrain physiological function.
 
Grading rubrics will be used that address all of the points listed in SLOs 1 – 6 above. After each exam, TAs will be tasked to enter scores for SLO-related questions into a spreadsheet, and such data will be collated for all SLOs at the end of the semester. A designated instructor for the course will be tasked to graph summaries of the data. Once data analysis is completed each year, the findings will be presented to a meeting of Bio 204 faculty. The meeting will comprise a brief summary of the assessment efforts to date, an analysis of the data that have been collected, and some suggestions for faculty consideration. Due to academic freedom, we cannot force our faculty to follow a particular instructional course. Nevertheless, we will provide the information in order to allow fully informed choices regarding instructional methods and approaches.

In addition to the assessment agreed to above, our team will develop an assessment of the  implementation of the reform in order to measure how well the program matches its design and meets its goals.  This will include surveys or interviews of key faculty, teaching assistants and other project staff; observations of classes and meetings, and a document review (e.g. course syllabi and other materials). We will also end the class with a survey of the students opinions about which activities were useful.
Examples:
1a. How effective were pre-class assignments in terms of preparing you for lecture?
   A. Very effective
   B. Somewhat effective
   C. Neutral
   D. Somewhat ineffective
   E. Very Ineffective
1b. Pre-class assignments were effective for preparing me to learn from the lecture.
   A. Strongly agree
   B. Agree more than disagree
   C. Disagree more than agree
   D. Strongly disagree

The results of these assessments will be used in a variety of ways including to provide program staff with information useful for modifying or making necessary changes to the training program.  
	Teaching Methods: In addition to incorporating assessments into the redesign, we will develop active learning modules that instructors can implement or modify as best fits their teaching style. The overall goal is to develop and test enough modules to facilitate the transition to a flipped classroom approach taught in UNM's new studio classrooms. We do not expect all instructors to use transition to studio classrooms, but there is enough interest in them to expect that some team members will try studio classrooms in the near future. Some of the specific methods that we intend to include are:
1) Peer learning: Clicker questions with group discussions for each of the student learning objectives. The difficulty of these questions is targeted to have half the class be wrong before discussion with their peers and then to increase substantially after discussion with peers (but before the correct answer is revealed).
2) In class worksheets for graph interpretation and mathematical problems. Several portions of our class rely on quantification and interpretation of data. Current lectures focus on showing students examples and we will convert to having them work on examples during lecture.
3) In class discussions with scratch-off cards for scoring the number of tries in a group before arriving at the correct answer.
4) Pairing readings with the lab portion of the class and include guiding questions and muddy point discussions.
5) Improve and unify the current online quiz database and add muddy point responses for each subject taught.
6) Add written responses for online quizzes (not just multiple choice). Grade them for participation, then randomly sample responses and discuss good and bad examples with the class during lecture.
7) Integrate interpretation of some lab results as part of the lecture exercises.



	Expansion Plan: The full redesign will be implemented in all ten sections of Bio 204 lecture for the plant half of the course in the fall semester of 2014. The fall semester 2014 instructor for the animal half is not a member of the reform team, but has agreed to follow a similar format. In spring 2015, the entire course will be taught by reform team members and will be fully implemented.  
	Typical number of sections of this course taught 5: 1
	Typical number of sections of this course taught4: 1
	Typical number of sections of this course taught3: 2 every other year
	Typical number of sections of this course taught 2: 2 every year
	Typical number of sections of this course taught: 2 every other year
	Graduate Student Qualifications: Elizabeth has been a TA for the course before and is a PhD student with expertise in the animal portion of the course. This is important because the student supported for the lab reform effort had more expertise in the plant portion of the course which aided in it's development. In addition, Elizabeth has shown a strong interest in teaching and a career in academia.

	Sustainability Plan: Faculty that rotate through the course will be consulted during the redesign so that all instructors will be willing to incorporate at least some of the reforms developed by our team. Team members have committed to the continued use and improvement of reforms in subsequent years. To facilitate this, materials developed online through UNM Learn and Google Drive will be copied from semester to semester between instructors. Instructors in Bio 204 have been sharing developed materials in this manner for the past ten years, so we do not anticipate problems with this approach.

All Bio 204 faculty will be informed of the results of the assessments and ensuing discussions. Within the limitations of academic freedom, all faculty will be encouraged to participate and consider how the findings might impact their instruction. At the end of the academic year, faculty will be asked to respond briefly in terms of how they developed their instruction during the academic year in response to the assessment recommendations and discussion.



