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Abstract 
A scientist and artist for her entire professional life, Professor Helen Donis-Keller is 
currently Professor of Biology and Art at the Franklin W. Olin College of Engineering in 
Needham, Massachusetts. For the past ten years she has taught the introductory 
biology course, SCI1210 Principles of Modern Biology, required of all undergraduates. 
Three years ago she implemented a portfolio project for SCI1210 in which students 
correct a subset of their assignments including quizzes, and write reflections on their 
learning with respect to a set of measurable outcomes and competencies. Dr. Donis-
Keller will discuss the design of the portfolio, the rubric for assessing portfolios, 
illustrate responses with student work and comment on lessons learned using this 
educational tool. Dr. Donis-Keller received a Ph.D. in Biochemistry and Molecular 
Biology from Harvard University and an M.F.A. in Studio Art from the School of the 
Museum of Fine Arts and Tufts University. Additional information can be found 
at HelenDonis-Keller.com. 
 

 
Handout on the Portfolio Project 

 
Description and rubric excerpted from the Fall 2011 Semester of SCI1210-02 
Principles of Modern Biology Syllabus 
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SCI1210-02 Principles of Modern Biology, The Portfolio Project 

Portfolios in art and design are showcases of work whose main purpose is to help the 
artist or designer secure work or exhibitions. For us, the Portfolio in Modern Biology 
will serve a different purpose than an artist's/designer's portfolio. Your biology 
portfolio will provide a way for you to actively take responsibility for your learning 
and shape a collection of entries that demonstrates mastery of the course 
measurable outcomes. It will also provide a framework for reflection on problems 
encountered, a way to demonstrate improvement in learning, and a means for self-
assessment. Some of the entries in your portfolio will be required (e.g. quiz results) 
but you will have the freedom to select other coursework and to develop one or 
more new projects of your choosing to include as entries. The portfolio will be a 
record of your personal experience in modern biology that represents your specific 
interests, accomplishments, progress and nuanced thinking about your educational 
path.  In addition, the process of developing the portfolio should provide multiple 
opportunities to understand how to build life-long learning skills that can be applied 
to subjects other than biology. 

The Portfolio project is being offered this year instead of a final exam in the course 
and it will carry the same weight as the final exam, i.e. 20% of the final grade. This 
should allow you to work over the course of an entire semester to further your 
knowledge, provide individual choices of topics to explore, and to improve your ability 
to think like a scientist without the time pressure of studying for and taking a final 
exam. 

This is the third time a Portfolio Project has been offered in SCI 1210, so students in 
the course can provide valuable feedback and guidance for further development of 
the project for future classes. Throughout the course of the semester we will work 
together to monitor progress on this project and make modifications as needed so 
that the overall objectives are met given the constraints of time. 

What must be included in your SCI1210 Portfolio? 

A total of 7 entries are required (8 if you elect to do the 
Teaching/Learning Module). 

You must include the following: 

1. All four quizzes from the semester are to be included but portfolio entries must 
be done for only three (you choose which three to correct along with a self-
assessment and reflection for each of the three) 

 Each entry for a quiz should include a copy of the graded quiz, a corrected 
version of the quiz on separate sheets of paper clearly marked as quiz corrections, 
and a self-assessment and reflection. In your self-assessment and reflection you 
should describe why you had difficulty with any of the questions and what you 
learned by correcting your work. What concepts did you struggle with and what 
seemed easy to understand? How well did the quiz assess your knowledge of the 
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topics and how did studying and taking the quiz further your achievement of the 
relevant measurable outcomes? Be as specific as possible. What lessons from the 
quiz experience can be applied to your future learning? It would be a good idea to 
choose quizzes that required substantial corrections and reflection, not ones where 
there might be just minor issues (unless all of your quizzes are of this type).  

2. One In-Class problem "team" set, one Homework assignment, one “class opener” or 
the “Science in the News” discussion that you led.  

 The entry for an In-Class problem set should include a copy of the team 
answer sheet, a set of corrections on separate sheets of paper and a self-
assessment and reflection. In your self-assessment and reflection you should 
comment on what questions were difficult or easy for you and the team to find 
answers, how the team process of addressing the questions was helpful or hindered 
your learning of the topics covered by the questions and how the questions and 
process of answering them contributed to achieving the relevant measurable 
outcomes. The ”Science in the News” entry should include the news article, a list of 
additional sources and source material that you used to bolster the article, 
discussion questions and a reflection on the topic and the class discussion. The 
homework assignment or “Class Opener” questions should include a copy of the 
questions, your answers, corrections and a self assessment and reflection as 
described above. 

3. An additional entry of your choice. 

 Be creative. This entry is entirely up to you but it should include a self-
assessment and reflection and a reference to the relevant measurable outcomes for 
the course. For example, you could include a deeper investigation into a topic that 
was lightly covered in class, in the laboratory section, or in the text. Also, you could 
include an article in the newspaper or on the web that is related to biology and your 
response to the content. You could develop an iPad, iPhone or other smart phone 
application that is relevant to biology. You could also consider including your 
thoughts on some of the ethical issues in biology that were raised in class or that 
occurred to you from something you heard on the radio, saw on the internet, came as 
a result of a conversation with your peers. 

Alternatively your additional entry could be an assessment and reflection on an 
invited speaker's topic, presentation and her/his engagement with the class.  

 Your assessment and reflection should include answers to the following 
questions: What did you find most interesting or surprising about the presentation, 
what was it about the way the invited speaker engaged with the class that 
furthered your learning, how did the readings distributed prior to the class help 
prepare you for the visit by the invited speaker and how did the content and 
participation in the class help you achieve the measurable outcomes for the course?  
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4. Your Teaching/Learning Module (Optional)  

 This entry should consist of a set of print outs of your project, i.e., your 
PowerPoint (or other presentation format) slides, student activity, notes for the 
teacher, notes for the students, assessment of student learning, and your reflection 
and self-assessment on the project. The reflection should include how you 
researched the topic and what problems or triumphs you had during the research 
phase, what you learned from the process of developing and presenting the module, 
and how this project contributed to the achieving the relevant measurable outcomes. 

5. Your PTC laboratory report  

 This entry should include a copy of your graded draft report with comments 
from the instructor, a copy of your final report and a self-assessment and reflection 
on the assignment. Your self-assessment and reflection should include an analysis of 
how the lab experience in general helped or did not help your learning in biology. 
Your self-assessment and reflection should also include comments on how the 
instructor comments on the draft helped your learning in developing the final version 
of the report, what was difficult for you on this assignment, what came easily and 
how working on this assignment contributed to your learning and achievement of the 
relevant measurable outcomes. 

6. A final course assessment and reflection. 

 A. This assessment and reflection should include a short response on the eight 
measurable outcomes for the course (a few sentences for each) indicating the degree 
to which you achieved the outcomes, how you did so, and what parts of the course 
enabled accomplishment of the outcomes. Your final course assessment and reflection 
should also include suggestions that you may have for improvements in the course 
relating to the specific outcomes. 

 B. This assessment and reflection should also include a short response (a few 
sentences for each) on each of the five competencies addressed in the course, and 
which aspects of the course were particularly helpful in developing the competencies. 
Use specific assignments or class experiences as examples and be as specific as 
possible. 

 C. The last section should include any additional comments you may have on 
your own learning in the course.  

How long should my self-assessments and reflections be? 

 Quality of the self-assessment and reflection is the issue not the length of 
the written response. Normally a single spaced page or somewhat less on this part of 
the response to the assignment will be sufficient. You should strive to make the 
response insightful and it should serve to further guide your learning in this course. 
There are several (anonymous) example self-assessments from previous SCI1210 
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portfolios that will be posted on the course website so that you can see what is 
expected for quality of self-assessment and reflections. 

How do I organize my Portfolio and my thinking on this project? 

1. You should purchase a 3-ring binder and a set of dividers to hold and separate the 
categories of your portfolio entries. 

2. Include a printout of the course measurable outcomes and competencies at the 
front of your portfolio for reference purposes (a copy of the measurable outcomes 
and competencies that were stated in the syllabus is given elsewhere in this 
document - see above). 

3. Work steadily on your portfolio entries so that compiling it adds to your learning. 
Cramming all the self-assessments and reflections in at the end of the semester will 
not be much fun and it won't serve the intended purpose. 

4. Choose In-Class problem sets, homework assignments, or the Science in the News 
project primarily where you think that you really learned something, e.g. for 
problem sets or homework, either in the first attempt to work the problems or in 
reviewing and correcting your work. 

5. For the additional entry of your choice, think of something that peaked your 
interest either in class or from your out of class experiences that caused you to 
think about biology and/or ethics related to biology. 

What should be included in my draft portfolio and when is it due? 

1. Your 3-ring binder notebook with the dividers and the Measurable Outcomes and 
competencies printout at the front. 

2. One quiz (graded) with corrections, self-assessment and reflections  

3. Either one In-Class graded assignment, one graded homework assignment, or the 
“Science in the News Project” with self-assessment and reflection,  

4. The Draft Portfolio is due on Wednesday, November 2nd, by 5 PM. You 
must bring your notebook to my office in Milas Hall room 366. Alternatively, you can 
turn in your draft Portfolio at the beginning of Lab class on Wednesday November 
2nd. Failure to turn in your draft portfolio by the due date will result in a grade of 
F for the draft portfolio. Exceptions to this due date must be negotiated with the 
professor prior to the due date. 

How will the portfolio be assessed? 

The following rubric will be applied to your portfolio. The rubric will be applied to 
the draft portfolio and will serve as a guide to the assessment of the completed 
portfolio. 



 6 

Also: Please know that I would be very happy to review any of your portfolio entries 
with you prior to writing up the final version. If you have any questions about this 
part of the course please let me know and we can work on them together. 

Rubric 

Grade  Description 

A Entries provide an in-depth understanding of the content of the assignment 
and recognition of strengths and weaknesses of the initial response to the 
assignment. Evidence for growth of learning by analysis of shortcomings 
and identification of areas of accomplishment. Thoughtful and personal 
response to the material being covered and level of learning achieved. 
Evidence of significant progress with regard to the measurable outcomes 
for the class are clearly presented and further reflections on achievement 
is included. Entries demonstrate a high level of professionalism in writing 
and neatness.  

B  Entries represent a basic level of understanding of the content of the 
assignments. Basic requirements of the assignment are met. Evidence of 
achievement of the measurable outcomes is clearly presented. Entries are 
acceptably neat and professional in writing style. Submissions contain 
responses to material being covered and level of learning achieved. Non-
specified entries are relevant to SCI1210. 

C Entries may appear to be hastily put together and fail to meet the basic 
requirements of the Portfolio. Reflections are vague, too general or missing 
for one or more of the required entries. Measureable outcomes are not 
addressed adequately. Little self-awareness is demonstrated in evaluating 
learning or assessing strengths and weaknesses in responses to assignments 
Portfolio entries are not well organized and sloppy. 

D or F Extremely low quality of work for the entries. Little attention to 
guidelines and low level of effort overall. No perceptible self-awareness of 
learning deficiencies or progress in the course measurable outcomes.  

 

When is the final version of the Portfolio due? 

The finished, final version of your portfolio is due no later than Monday, December 
19th at 5:00PM. The Portfolio should be turned in to my office in Milas Hall, room 
366. You can pick up your graded Portfolio at the beginning of the spring semester, 
2012. 
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SCI1210 Eight Measurable Outcomes:  
 
Measurable outcomes are specific statements that indicate what students should be 
able to do by the end of the course. To be successful in this course, i.e. to be able 
to pass with a grade of C or better, students should demonstrate accomplishment of 
the outcomes listed below. 
 

1. Students have an understanding and ability to communicate effectively, by 
written and oral means, knowledge of the major principles of modern biology. 

  

2. Students are able to demonstrate their understanding of the major principles 
of modern biology by applying their knowledge to solving quiz and homework 
problems, including some that require interpretation of primary data from 
experiments. 

 

3. Students are able to produce a coherent laboratory notebook and 
demonstrate an ability to understand the design and be able to conduct and 
evaluate the results of a set of experiments.  

 

4. Students are able to summarize and explain the results of their laboratory 
experiments in writing that demonstrates critical thinking and that is clear, 
professional, and that employs good language mechanics.  

 

5. Students have an appreciation of biology as an observational and 
experimental science and an understanding of the meaning and importance of 
the scientific method. 

 

6. Students develop adequate scientific literacy to interpret biological findings 
reported by the press and are able to research these and other relevant 
biological issues using primary and secondary scientific literature source 
material. 

 

7. Students have an understanding and appreciation of the social and ethical 
implications of the use of scientific findings in the world at large. 

 

8. Students have developed an accurate and insightful self-appraisal of 
themselves as learners. 
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SCI1210 Competencies Developed and Assessed:  

 1. Communication  

 2. Diagnosis  

 3. Context  

 4. Qualitative reasoning  

 5. Life-long learning 
 

 

Examples of Graded Portfolios with Student Entries 

Student A Final Portfolio 

 Rubric with grade 
Additional entry on film “Contagion” 
Self-Assessment and Reflection on Quiz 4 
Copy of some sections referred to from Student A’s Quiz 4 Reflection 
Final Self-Assessment and Reflection 
 
 

Student B Draft Portfolio and Final Portfolio 

 Rubric with grade for Draft Portfolio 
 Self-Assessment and Reflection on Quiz 1 
 Rubric with grade for Final Portfolio 
 Final Self-Assessment and Reflection 
  

Student C Final Portfolio 

 Rubric with grade for Final Portfolio 
 Self-Assessment and Reflection on Quiz 1 
 Copy of student’s hemoglobin answers to Quiz 1 

Final Self-Assessment and Reflection 
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STUDENT A EXAMPLE 

Portfolio Rubric 

Portfolio Final Assessment 

SCI 1210-02 Fall, 2011 

Grade  Description 

A Entries provide an in-depth understanding of the content of the assignment 
and recognition of strengths and weaknesses of the initial response to the 
assignment. Evidence for growth of learning by analysis of shortcomings 
and identification of areas of accomplishment. Thoughtful and personal 
response to the material being covered and level of learning achieved. 
Evidence of significant progress with regard to the measurable outcomes 
for the class are clearly presented and further reflections on achievement 
is included. Entries demonstrate a high level of professionalism in writing 
and neatness.  

B  Entries represent a basic level of understanding of the content of the 
assignments. Basic requirements of the assignment are met. Evidence of 
achievement of the measurable outcomes is clearly presented. Entries are 
acceptably neat and professional in writing style. Submissions contain 
responses to material being covered and level of learning achieved. Non-
specified entries are relevant to SCI1210. 

C Entries may appear to be hastily put together and fail to meet the basic 
requirements of the Portfolio. Reflections are vague, too general or missing 
for one or more of the required entries. Measureable outcomes are not 
addressed adequately. Little self-awareness is demonstrated in evaluating 
learning or assessing strengths and weaknesses in responses to assignments 
Portfolio entries are not well organized and sloppy. 

D or F Extremely low quality of work for the entries. Little attention to 
guidelines and low level of effort overall. No perceptible self-awareness of 
learning deficiencies or progress in the course measurable outcomes.  

 

STUDENT A Grade and Comments from HDK: Grade A 

It’s very interesting that you tried several different study strategies, 
particularly the collaborative method for quiz #4. I agree with you that 
these new methods were probably more efficient and I’m glad to know that 
they have contributed to your life-long learning. The overall presentation is 



 10 

very professional and the entries are detailed and complete as hoped. Your 
additional write up on the film “Contagion” was insightful and detailed, which 
made it a pleasure to read. As the grade A the description states – your 
“entries provide an in-depth understanding of the content of the assignment 
and recognition of strengths and weaknesses of the initial response to the 
assignment” (etc. see above).  

You have improved upon your draft portfolio by being more 
comprehensive with respect to the measurable outcomes and competencies. 
Your final reflection demonstrates maturity in assessing yourself as a learner 
and I’m so pleased to learn that you have a renewed interest in biology. 
Having taken biology as a freshman in high school and now returning to it as a 
more mature person especially with regard to thinking about the applications 
of science to society and the ethical implications of a range of products and 
services. You have achieved all the outcomes I had hoped for in this course. 
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STUDENT B EXAMPLE 

Portfolio Rubric 

Portfolio Draft Assessment 

SCI 1210-02 Fall, 2011 

 

Grade  Description 

A Entries provide an in-depth understanding of the content of the assignment 
and recognition of strengths and weaknesses of the initial response to the 
assignment. Evidence for growth of learning by analysis of shortcomings 
and identification of areas of accomplishment. Thoughtful and personal 
response to the material being covered and level of learning achieved. 
Evidence of significant progress with regard to the measurable outcomes 
for the class are clearly presented and further reflections on achievement 
is included. Entries demonstrate a high level of professionalism in writing 
and neatness.  

B  Entries represent a basic level of understanding of the content of the 
assignments. Basic requirements of the assignment are met. Evidence of 
achievement of the measurable outcomes is clearly presented. Entries are 
acceptably neat and professional in writing style. Submissions contain 
responses to material being covered and level of learning achieved. Non-
specified entries are relevant to SCI1210. 

C Entries may appear to be hastily put together and fail to meet the basic 
requirements of the Portfolio. Reflections are vague, too general or missing 
for one or more of the required entries. Measureable outcomes are not 
addressed adequately. Little self-awareness is demonstrated in evaluating 
learning or assessing strengths and weaknesses in responses to assignments 
Portfolio entries are not well organized and sloppy. 

D or F Extremely low quality of work for the entries. Little attention to 
guidelines and low level of effort overall. No perceptible self-awareness of 
learning deficiencies or progress in the course measurable outcomes.  

 

Student B Grade = B 

Your Science in the News reflection was very complete in terms of your 
preparation, the content itself and your additional reading. You did an 
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excellent job with your presentation and it was clear that you had gone 
beyond the class reading to pull in additional information. However, your 
reflection would have been more complete had you commented on the 
response of the students to your choice of article and what the discussion 
was focused upon – just one or two examples would have sufficed. Also you 
need to comment on what Measurable Outcomes were addressed in the 
assignment (e.g. #1 understanding and ability to communicate effectively, etc. 
#5 appreciation of biology as an observational and and experimental science, 
and especially #6 develop adequate scientific literacy to interpret biological 
findings reported by the press etc.) and which of the competencies were 
addressed (e.g. Communication, Life-Long learning). Had you looked at the 
examples from previous years that were posted on the course website a little 
more carefully and as noted in the rubric for the portfolio that would have 
been obvious to you as necessary components. 

For your reflection on Quiz #1 you did a solid job on analyzing the 
deficiencies in your answers and in determining which types of study 
strategies need strengthening. However, you also need to address the 
measurable outcomes and competencies more thoroughly. In this reflection 
the only measurable outcome you addressed was #1 and you just mentioned it 
in passing. You might consider how certain questions included in the quiz 
addressed your understanding on the topics, how some of the practice 
problems that were identical or nearly identical to the questions on the quiz 
assessed learning on the chapter topics, why some basic knowledge questions 
were included in the first quiz etc. as a way to understand what was being 
assessed with this quiz and how it relates to the measurable outcomes. With 
respect to your reflection on Quiz #1 you have provided the essential detail 
on what you missed, how your preparation was inadequate in some respects 
and that you have learned from making the corrections to the question missed. 
I understand that you think that you did not memorize enough facts but you 
have not indicated why it is important to have some knowledge in your mind in 
order to solve problems and recall basic facts as answers to questions posed 
on these quizzes. I made it pretty clear that the practice problems 
distributed were questions asked on previous quizzes but you apparently did 
not notice what types of information and level of synthesis was contained in 
the practice problems. Even open book exams and completely problem-based 
assessments assume a level of knowledge beyond glancing through the text 
and notes. Working all the practice problems and perhaps timing yourself 
might have revealed the solidity of your learning in preparation for the quiz. 
I also indicated that students could use the entire class time for the quiz – 
and that should have indicated to you that this would not be a superficial, 
quick exercise.  
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Re professional presentation: Your portfolio would look more professional if 
you typed a cover sheet with the course name/number and your name rather 
than a handwritten note and if the notebook cover was clean. The tabs that 
you use also look unprofessional (e.g. the torn off one for quiz 1 could have 
been done better). 

I can see that you care about your learning in this course and that your 
grade improved for quiz #2 but my guess is that you would like to do better 
than a B-. I would be happy to review your final portfolio or any of the 
entries before you add them to your portfolio so that you could make 
adjustments before I grade them. Also, I’d be happy to work with you on 
your special project to go over your reading and presentation materials 
before they are submitted for a grade and before you make the class 
presentation. 
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Student B Quiz 1 Reflection
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STUDENT B EXAMPLE 

Portfolio Rubric 

Final Portfolio Assessment 

SCI 1210-02 Fall, 2011 

Grade  Description 

A Entries provide an in-depth understanding of the content of the assignment 
and recognition of strengths and weaknesses of the initial response to the 
assignment. Evidence for growth of learning by analysis of shortcomings 
and identification of areas of accomplishment. Thoughtful and personal 
response to the material being covered and level of learning achieved. 
Evidence of significant progress with regard to the measurable outcomes 
for the class are clearly presented and further reflections on achievement 
is included. Entries demonstrate a high level of professionalism in writing 
and neatness.  

B  Entries represent a basic level of understanding of the content of the 
assignments. Basic requirements of the assignment are met. Evidence of 
achievement of the measurable outcomes is clearly presented. Entries are 
acceptably neat and professional in writing style. Submissions contain 
responses to material being covered and level of learning achieved. Non-
specified entries are relevant to SCI1210. 

C Entries may appear to be hastily put together and fail to meet the basic 
requirements of the Portfolio. Reflections are vague, too general or missing 
for one or more of the required entries. Measureable outcomes are not 
addressed adequately. Little self-awareness is demonstrated in evaluating 
learning or assessing strengths and weaknesses in responses to assignments 
Portfolio entries are not well organized and sloppy. 

D or F Extremely low quality of work for the entries. Little attention to 
guidelines and low level of effort overall. No perceptible self-awareness of 
learning deficiencies or progress in the course measurable outcomes.  

 

Student B Grade = A 

You have been responsive to the comments on the draft portfolio entries and 
you portfolio is neat and professional looking. Your innovation to make study 
guides that were taken up by several other students as projects speaks to 
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your dedication and willingness to explore learning strategies and to work 
collaboratively even when it is not called for. 
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Student B Final Reflection 
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STUDENT C EXAMPLE 

Portfolio Rubric and Final Portfolio Grade 

SCI 1210-02 Fall, 2010 

The following rubric will be applied to your portfolio. The rubric will be applied to 
the draft portfolio and will serve as a guide to the assessment of the completed 
portfolio. 

Grade  Description 

A Entries provide an in-depth understanding of the content of the assignment 
and recognition of strengths and weaknesses of the initial response to the 
assignment. Evidence for growth of learning by analysis of shortcomings 
and identification of areas of accomplishment. Thoughtful and personal 
response to the material being covered and level of learning achieved. 
Evidence of significant progress with regard to the measurable outcomes 
for the class are clearly presented and further reflections on achievement 
is included. Entries demonstrate a high level of professionalism in writing 
and neatness.  

B  Entries represent a basic level of understanding of the content of the 
assignments. Basic requirements of the assignment are met. Evidence of 
achievement of the measurable outcomes is clearly presented. Entries are 
acceptably neat and professional in writing style. Submissions contain 
responses to material being covered and level of learning achieved. Non-
specified entries are relevant to SCI1210. 

C Entries may appear to be hastily put together and fail to meet the basic 
requirements of the Portfolio. Reflections are vague, too general or missing 
for one or more of the required entries. Measureable outcomes are not 
addressed adequately. Little self-awareness is demonstrated in evaluating 
learning or assessing strengths and weaknesses in responses to assignments 
Portfolio entries are not well organized and sloppy. 

D or F Extremely low quality of work for the entries. Little attention to 
guidelines and low level of effort overall. No perceptible self-awareness of 
learning deficiencies or progress in the course measurable outcomes.  

 
STUDENT C 

Grade and Comments from HDK: Grade = C. I expected to see 
improvement from the draft portfolio but the reverse occurred. The 
requirement of dividers was ignored and, more importantly, there was scant or 
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no attention paid to measurable outcomes and competencies. This is 
particularly surprising since it was clearly stated as a deficit in the draft 
portfolio grade sheet. The work on the special project was well done but that 
is the only shining star in a very dark night for your learning in biology. The 
self-assessments demonstrate an awareness of what went wrong with your 
learning but there is no apparent self-awareness on what could be done to 
obtain an educational benefit from the course. I appreciate your 
recommendation for a class that segregates the bioE majors from the non-
bioE students but for a variety of very good reasons that is not a good idea. I 
would be pleased to discuss why the idea has not worked in the past with you. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  



 30 

Student C Quiz 1 Reflection 
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Student C Final Reflection 

 


