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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. 

khowe
Cross-Out
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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: Biol 202L
	Course names: Introductory Genetics
	UNM Faculty Member  Name: Dr. Kelly Howe
	RankPosition: Senior Lecturer III
	Number of years teaching this course: 10
	UNM Faculty Member  Name2:  Dr. Ulfar Bergthorsson
	RankPosition2: Associate Professor
	Number of years teaching this course2: 8
	UNM Faculty Member  Name3:  Ms. Cara Lea Council-Garcia
	RankPosition3: Senior Lecturer II
	Number of years teaching this course3: 3
	UNM Faculty Member Name4: 
	RankPosition4: 
	Number of years teaching this course4: 
	CNM Faculty Member  Name5:  Mr. Shawn Wright
	RankPosition5: 
	Number of years teaching this course5: 
	Name: Rae Devan
	Printed name 1: 
	Printed name3: 
	Printed name5: 
	Printed name2: 
	Printed name4: 
	Other Sections Affected: The redesign is targeted to the lecture portion of 202L and has the possibility of affecting the companion 202L discussion section of the course.
	Sections/Students Affected: UNM Fall: 264 (11 sections of 202L discussion; 3 202L lectures)
UNM Spring: 288 (12 sections of 202L discussion; 2 202L lectures)
UNM Summer: 48 (2 sections of 202L discussion; 1 202L lecture)
CNM (Biol 1610/1692) 1 section in Fall/Summer/Spring; 50 students in each section
	Abstract: The 202L redesign aims to improve overall student success in Genetics, contribute to increasing success and graduation rates at UNM, retain underrepresented minority (URM) students in the STEM fields and to promote critical thinking and higher-order thinking in students. This project entails rigorous assessment of student learning at all levels of Bloom's taxonomy and development and implementation of pre-lecture learning and active learning lecture activities. In addition to the implementation of activities,  there will also be careful analysis of whether or not the introduction of these activities actually do meet the goals described.

Our team will refine and use student learning outcomes (SLOs) to determine the acquisition of information throughout the semester. The development will be based on already existing, preliminary 202L SLOs and we will determine whether or not these SLOs are appropriate for use during the implementation of our redesign. We will create methods for measuring success on SLOs.

The redesign also involves the creation and implementation of pre-lecture learning and active learning activities to be used during lecture time. Pre-lecture learning will include specific reading assignments, low-stakes reading quizzes to test basic knowledge and comprehension, and on-line videos and tutorials. Lectures will initially address any basic knowledge and comprehension that was not successfully acquired from readings, as indicated by scores on individual reading quiz questions. Active learning activities will address higher-order level thinking and ask students to synthesize, analyze and apply information gathered in pre-lecture learning. The active learning will be facilitated by the instructor, peer learning facilitators, supplemental instruction leaders and teaching assistants.

An important and unique feature to our redesign is the creation of 202L information “blocks”. These blocks of information are inherent in the structure of the 202L course. While some instructors will utilize all blocks and completely redesign their course, the use of blocks allows for other instructors to implement changes slowly, perhaps only in portions of the course known to be problematic for students. Each block created will include the same tools for assessment of SLOs, pre-lecture learning, active learning and assessment of general knowledge for each block of material. Our intent is to allow instructors to implement redesign regardless of whether they are co-teaching a lecture or teaching one lecture throughout the entire semester.

Initial redesign in the summer of 2014 will involve the development of appropriate SLOs, methods of assessment and pre-lecture assignments and quizzes and active learning activities for most 202L blocks. During this time, members of our team will attend a course redesign workshop and research techniques used in active learning-style lecture courses. The implementation of assessment and delivery of redesigned lecture time will occur in the fall of 2014 and spring of 2015. During that time, data on performance on SLOs will also be performed. The summer of 2015 will involve refining blocks that were designed in the summer of 2014 and development of blocks not designed in the Summer of 2014. 

We would like to see a higher pass rate (C or better) and retention rate in 202. Our intent is to provide a better learning environment for URM students and to close the achievement gap between URM and non-URM students. To do this, we believe that lecture time should be devoted less to delivery of basic knowledge and more to active learning activities which foster higher level thinking, peer interactions and creative endeavors that solidify information. As we implement these changes, we can compare success rates between classes that include components of reform and those that do not. In addition, we will have developed rigorous methods of assessment of student learning.


	Rationale: Of those students completing 202L (those who haven't dropped the course throughout the semester), the failure rate (final grade of either D or F) ranges between 13-19%. Given that this does not include the students who drop the course due to a failing grade, it is clear that the passing and completion rates need to be improved.

Graduation rates at UNM fall below the national average. Graduation rates for first-time students is 45%, falling below the national average of 63% (Bush, 2014). Only 15% of UNM students graduate in 4 years, and UNM's six-year graudation rate is 48.2% (Bush, 2013). One reason for low graduation rates is the length of time taken to complete a degree. When students fail core courses in their major, they must re-take the course and they are prevented from taking any upper-division courses in their major. As Biol 202 is a core course for the Biology major, improving completion rates in Biol 202 will contribute to improving graduation rates at UNM.

Approximately 45% of UNM students are first-time students or low-income students. These students also tend to be those of underrepresented minorities (URM). Their is a significant achievement gap between URM and non-URM students (Guskey, 2007). At UNM, we have a unique opportunity to provide increased lecture structure and active learning to a large number of URM students. This type of change in introductory biology courses has been shown to reduce the achievement gap (Haak, 2011).

Student comments at the end of the Biol 202 course refer to the fact that they do not believe that exam and homework questions relate to lecture material. Students are less successful on exam questions on exams that ask students to apply, synthesize or analyze information. This implies a lack of ability to apply facts given in lecture (and in the book) to related problems. In addition, students do not effectively read the text book to gain information before lecture. Evidence suggests that when students are given  a variety of pre-class activities that introduce new material (as compared to traditional lecture), student performance is increased. These activities include specific reading assignments along with online quizzes to ensure the preparatory reading (Narloch et al., 2006; Johnson and Kiviniemi, 2009; Moravek 2010). Once students have gained basic knowledge, using pre-class activities, they are better able to apply that knowledge in active learning in-lecture activities that address higher level orders of thinking (Freeman 2007). A redesign of the course aims to teach students how to get basic knowledge and comprehension from both text and lecture and also how to apply that knowledge to higher-order levels of synthesis, application and analysis.


	Learning Outcomes: A. Our primary goal is to determine whether active learning strategies, paired with pre-lecture learning, improve student learning and improve the course pass-rate. 

B. A secondary goal is to determine whether active learning strategies, paired with pre-lecture learning, improve the students' ability to answer questions at a higher-order level of thinking.

C. Biology 202 Student Learning Outcomes (SLOs) are currently being developed by the Biology department on UNM's main campus. The SLOs are categorized based on 4 larger course goals:

Course Goals and Outcomes:

Goal #1: To understand principles of heredity and how it relates to human genetics

SLO 1: Students will be able to understand rules governing the segregation of genes carried on the same or different chromosomes
(UNM/HED Area 3, Competency 3,4) 

SLO 2: Students will be able to explain and analyze human pedigrees.
(UNM/HED Area 3, Competency 4,5) 

Course Goal #2: To understand the nature of the genetic material and how it was solved experimentally

SLO 3: Students will be able to describe the structure of DNA and how its information is transmitted to protein synthesis. 
(UNM/HED Area 3, Competency 3) 

SLO 4: Students will be able to interpret scientific data, formulate a scientific hypothesis, and propose an experiment to test a scientific hypothesis.
(UNM/HED Area 3, Competency 1,2,4,5) 
 
Course Goal #3: To understand how gene expression is regulated.

SLO 5: Students will be able to describe molecular mechanisms governing why and how gene expression is regulated.
(UNM/HED Area 3, Competency 3,4) 

SLO 6: Students will understand how de-regulated gene expression contributes to human congenital disease and cancer. 
(UNM/HED Area 3, Competency 3,5) 

Course Goal #4: To understand the nature and implications of genome-scale science.
 
SLO 7: Students will be able to understand how high-throughput experiments are carried out and analyzed.
(UNM/HED Area 3, Competency 3,4) 

SLO 8: Students will consider ethical issues related to genomics.
(UNM/HED Area 3, Competency 3,5) 

	Asessment Plan: A. Assessment of goal A will be based on:

1. comparisons of course grades between reform and non-reform 202 courses. This may be done between courses taught in the same semester, by different instructors, or between courses taught in different semesters using reform and non-reform techniques.

2. analysis of scores from SLO testing (see below). Scores from SLO testing will be compared between courses taught in the same semester as there is no data on SLO testing from previous semesters.

B. Assessment of goal B will be based on analysis of scores from SLO testing. The SLO testing will involve questions written at two different levels in Bloom's taxonomy. 

C. Student knowledge will be assessed for each SLO, before and after taking 202. For each SLO listed above, 2 questions will be written. 1 question will test students at the knowledge or comprehension level and the 2nd question will test students at the level of application or analysis. 
	Teaching Methods: 
Biology 202L is easily separated into "blocks" of material. Some of these blocks are  connected to each other but most are amenable to the creation of  teaching, learning and assessment tools specific to that particular block.
We propose the redesign efforts focus on individual blocks of material that may be implemented individually or collectively in a completely redesigned course. This structure seems most reasonable given the number of instructors that may teach 202L. An initial assignment of blocks is as follows:

(Principles of Heredity)
-Meiosis
-Mendelian Genetics
-Extensions of Mendelian Genetics
-Sex Determination and Sex Linkage
-Gene Linkage

(From Genes to Proteins)
-DNA and RNA structure
-DNA Replication and Repair
-Gene Function
-Gene Expression
-Mutation

(Regulation of Gene Expression)
-Prokaryotic Gene Regulation
-Eukaryotic Gene Regulation
-Gene Regulation in Cancer and Development

(Eukaryotic Genetics and Genomics)
-Recombinant DNA Technology
-Genome Structure and Organization
-Functional Genomics

Work done in the Summer 2014 will focus on redesign of Principles of Heredity, From Genes to Proteins and Regulation of Gene Expression and development of the instruments (described below) for those three blocks.

In the Fall of 2014, at least two 202 lecture courses (including one BA/MD section) will implement blocks developed in Summer 2014. Lectures that include the pre-lecture learning and active learning activities will also request the assistance of peer learning facilitators (PLFs) and supplemental instruction (SI leaders) in 

At least one 202 lecture course will include the blocks and assistance of PLFs and SI leaders in the Spring 2015.
Spring 2015 will also include assessment of results gathered in Fall 2014.

Summer 2015 will involve assessment of results gathered in Spring 2014 and will complete the creation of 202 blocks with a focus on redesign of Eukaryotic Genetics and Genomics.


For each block of 202L, the following instruments will be developed:

1. Post-unit course assessment questions as described above in (2). Questions that test basic knowledge and comprehension may be multiple choice questions, likely modeling those already established in the Genetics Concept Assessment (GCA) (Smith, 2008). Those that test higher-order cognitive skills may be multiple choice or short answer questions. These questions are more difficult to write and to score and so creation of the questions should take into account difficult, length of time to answer and students potential experience with material (Lemons, 2013).

2. A standard reading assignment that may include textbook pages (Freeman, 5th edition), video lectures (either  generated by our own 202 instructors or via a site like Kahn Academy), and on-line tutorials.

3. An on-line pre-lecture reading quiz that tests comprehension and knowledge gained in the reading assignment. Some straight lecture can be developed, tailored to scores on individual questions on the reading quiz. This lectured material will focus on areas in which students were not successful in acquiring knowledge and comprehension from reading.
Ensuring students have read lecture material before class creates time for active learning activities and has been shown to improve student outcomes in large Biology lectures (Haak, 2011; Moravek 2010).

4. In class activities that focus on difficult concepts and the application and synthesis of knowledge gained from the reading assignment. Active learning improves performance in STEM courses and promotes higher-order levels of thinking (Freeman, 2007; Moravek, 2010; Haak, 2011).
These activities will include multiple choice questions, scored low-stakes clicker questions, short answer questions and art and labeling activities. Important to the active learning activities will be interactions between students and interactions between students and trained facilitators. Work done by students on these activities will be facilitated by the instructor, peer-learning facilitators, SI leaders and TAs.
While not all work will be monitored and scored, clicker questions will be used to assess learning and to keep all students engaged in the activities.

5. Post-lecture activities (e.g. activities in MasteringBiology) that reinforce concepts covered in the block.
	Expansion Plan: Some incorporation of pre-lecture learning and active learning has occurred in Biology 202. Kelly Howe has implemented active learning techniques in most lectures covering the first 3 blocks described in #3. No assessment or comparison with lecture-based sections has been done. Very little active learning has been incorporated into block 4 (Eukaryotic Genetics and Genomics). Consequently, the last portion of the class is taught very differently. 

The redesign program gives the ability to create standard methods of incorporating pre-lecture learning and active learning. The standardization will be across the entire course. Since the redesign is set up in blocks, it is our hope that any 202 instructor can utilize some of the techniques, particularly for those topics that students find most difficult. For e.g., Kelly Howe and Rich Cripps are both teaching a 202 lecture section this Spring. While Kelly has taught using reading quizzes and active learning techniques, Rich has not. This semester, both sections were given a reading assignment and reading quiz covering Prokaryotic Gene Regulation, which is a particularly difficult section for students. The assignment of a reading quiz ensured that students read the chapter covering the material and were more reasonably prepared for the next day's lecture. The decision of whether lecture was strictly lecture-based or active learning-based was left up to the individual but both instructors utilized a pre-lecture learning technique. Ideally, an instructor would use all tools developed for a particular block and, even more ideally, utilize all tools and blocks to change their own course structure.
When 202L instructors split a course, as is done often at UNM, the block system allows instructors to utilize active learning techniques in a way that hopefully avoids the "shock" students sometimes feel when a new instructor suddenly takes over a course. 

The redesign will also need to fit both small and large lectures. The BA/MD section of 202L, taught in the Fall, is made up of 50 students as are the sections taught at CNM. Most 202L lectures on main campus are made up of about 130 students. Active learning techniques have been successfully introduced into large lecture courses, specifically in STEM courses (Haak, 2011). The redesign will be one that does not require the use of a studio classroom as class sizes vary considerably and studio classrooms may not be an option based on institutional availability and class size.

The redesign may also be implemented in the discussion portion of 202L. Currently, the discussion portion includes pre-designed activities that are already considered a form of active learning. As we create activities for active learning, we can include those in appropriate 202L discussion sessions.

All material developed for course redesign will be available through a designated UNM Learn site that can be accessed by all UNM instructors. The material will also be available through a CNM Learn site. This ensures that anyone teaching the course can access the various course blocks at any time.


	Typical number of sections of this course taught 5: 
	Typical number of sections of this course taught4: 
	Typical number of sections of this course taught3: 
	Typical number of sections of this course taught 2: 1
	Typical number of sections of this course taught: 4
	Graduate Student Qualifications: The graduate assistant was selected based on the following criteria:
1. Desire to pursue a career in teaching
2. Enthusiasm for active learning
3. Successful experience as a teaching assistant in cell biology or genetics
	Sustainability Plan: Course reform blocks will be made available to all 202L instructors via Learn and Google Docs. While we expect that all instructors will eventually utilize all reform methods, these blocks may initially be implemented into courses individually. As an instructor reforms his or her lectures, the active learning and pre-lecture learning may be incorporated for different sub-subjects of Genetics. The sites will act as a permanent repository of course redesign material and can be added to as the course is continually improved upon.

We will promote instructor-learning in the active learning process. Active learning is often not successful when used by instructors not trained in the practice or without teaching expertise (Andrews, 2011). 202 instructors will be encouraged to attend OSET workshops that train in and promote active learning techniques.
UNM team members are already actively involved in the creation of assessment question for 202L. The team members will remain involved in the collation and analysis of assessment information so that student achievement from all styles of 202L lectures can be compared.


Improvements will be made based on assessment data. An analysis of assessment questions will be done by:
-comparing students from active learning courses and traditional lecture courses.
-comparing the ability of individual students to answer questions focused on knowledge and comprehension versus those requiring application and analysis.


