Year 1 Evaluation
This grant began on January 1, 2003.  The first cohort of graduate Fellows were supported by the WISP program from July 1, 2003 to June 30, 2004 and entered the classrooms in September, 2003.  At the time of this report, the first cohort of Fellows had completed a full year in the WISP program, and a second cohort of Fellows had been selected, gone through Spring and Summer training and have entered their classrooms in September, 2004.

As outlined in the proposal, the Watershed-Integrated Sciences Partnership (WISP) is being evaluated by an internal evaluator, Nicole Weber, a first year GK-12 Fellow (Directed by Biology Faculty Member Brian White) and an external evaluation team from the Educational Development Center led by Carolee Matsumoto.  The internal evaluator, having experienced the program as a participant in the first year, has since ceased being a WISP Fellow and is concentrating on evaluation.  The internal evaluation report was written after the first cohort had completed the program (September, 2004).  The external evaluation report was written after the first year of support, only mid-way through the first cohort’s school year (January, 2004).  

There are 5 goals of the WISP program:
Goal 1:  Develop in science graduate students the interest, skills, and commitment to be actively engaged in K-12 education throughout their scientific careers.

Goal 2:  Develop connections between the UMassBoston and a diverse set of school districts (housing a diverse population of students) located within a natural geographical boundary, the Neponset River Watershed.

Goal 3: Foster in middle school students an active interest and increased knowledge in environmental science (and science in general) using the context of their local watershed. 

Goal 4: Increase Teachers’ science content knowledge and inquiry and reflection on pedagogy and practice.

Goal 5: Evaluate the effectiveness of context learning for middle school students and disseminate pedagogical research results through publication and national Workshops.

The internal evaluator has focused on Goals 1, 3 and 4, the impacts on Fellows, students and teachers.  The external evaluator has focused on Goals 3 and 5, the partnership and effectiveness of context learning.  
As PI, I have observed the following trends:

1.) Professional development for teachers and Fellows is greatly improved in Year 2.

2.) A high quality program opens many doors in educational programming, from recruiting high quality teachers and Fellows to engaging University science faculty and school district administrators.  The partnership begun with WISP has led to a successful MSP project.
3.) Fellows have a much greater knowledge of science education reform, but only a few translate this into how to impact K12 education as a scientist (approximately 30%).  Many come to the program with pre-conceptions that continue even after a year-long, positive experience.  It will be difficult to measure the long-term impact on Fellows.

4.) Several teachers have been “rejuvenated” by involvement in the WISP program.  Several have expressed interest in participating in present and future proposals and educational programs.

5.) Providing a local watershed context has allowed many students to be engaged in science learning.  It apparently provides a mechanism for engagement by a wide diversity of learner (some of the most detailed work is by the students who score the lowest on traditional assessments).  However, it is difficult to measure actual increases in science learning.  We continue to develop, revise and invent new evaluation instruments.
6.)  Of the 10 first year Fellows:

1 (PhD) is starting a post doctoral fellowship

1 (PhD) is a Middle School teacher in the school that she was a Fellow (not her first job choice, but did not receive an academic postdoc offer. She is very happy at least temporarily as a single mother of a high school student)

2 are repeat Fellows (1 MS, 1 PhD)

3 have jobs (3 MS)

1 (MS) is a middle school teacher at the school she was at when she entered the MS program

1 (PhD) is our internal evaluator

1 (MS) is struggling to finish her degree

7.) The partnership of co-PIs (Robert Chen, College of Science and Math; Hannah Sevian, Graduate College of Education; Marilyn Decker, Boston Public Schools) has vastly increased their capacity for science education.  UMassBoston has hired Arthur Eisenkraft, science educator and contributor to How People Learn, started a Center for Science and Mathematics Education, have proposed a new Masters of Education, and been awarded an MSP.  
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INTRODUCTION:


In the first year, the internal evaluation of the WISP program has focused on the specific goals surrounding the progress of the graduate science fellows, the middle school science teachers, and the middle school students involved in the program. The evaluation has been designed to establish a baseline of each group, measure their progress throughout the program, and thereafter. The assessment tools are specific to each objective of the program, with existing instruments implemented where possible. The internal evaluation team has focused on the following goals and corresponding objectives of the WISP program: 

Goal 1:  Develop in science graduate students the interest, skills, and commitment to be 

actively engaged in K-12 education throughout their scientific careers. 
Objective 1A: Train Fellows in the issues facing K-12 educators. 

Objective 1B: Create in Fellows lifelong connections and experiences with K-12 Education.  

Objective 1C: Make Fellows better educators. 

Objective 1D: Increase the breadth and depth of science and mathematics content knowledge of Fellows by using the interdisciplinary Environmental Science Watershed theme.

Objective 1E: Develop the skills for Fellows to explain/present their own current research to non-specialists.

Goal 3: Foster in middle school students an active interest and increased knowledge in

 environmental science (and science in general) using the context of their local  watershed. 
Objective 3-A: Increase factual science knowledge and a deep understanding of science concepts (in mathematics, chemistry, biology, physics, earth science) in Middle School students. 

Objective 3-B: Recruit more Middle School students into science careers.
Goal 4: Increase Teachers’ science content knowledge and inquiry and reflection on 

 pedagogy and practice.
Objective 4-A: Train Teachers with specific knowledge, especially in Environmental Science to enhance their ability to teach within the state and national frameworks and work with science curriculum coordinators and Fellows to develop or modify the curriculum.

Objective 4-B: Create interest and increase content knowledge of non-participating science and mathematics teachers in participating middle schools.  

Objective 4-C: Create a learning community to support Teacher inquiry and reflection on their practice.  

Objective 4-D: Have a lasting impact on curriculum in the participating schools after the program is complete.
The internal evaluation team has been directed by Professor Brian White (Science Pedagogy) of the Biology Department, and carried out by Nicole Weber, a PhD graduate student from Professor White’s lab. Over the last year, they have formulated an internal evaluation plan that will be carried out modified and implemented for the duration of the project.  The internal evaluation team designed each evaluation instrument, and where possible adapted existing research instruments to reflect the WISP program goals 1, 3, and 4. The external evaluation team focused on goals 2 and 5 of the WISP program, which are listed below for your convenience (for further information, please refer to the External Evaluation Report).  
Goal 2:  Develop connections between the UMASS Boston and a diverse set of school districts located within a natural geographical boundary, the Neponset River Watershed.

Goal 5: Evaluate the effectiveness of context learning for middle school students and disseminate pedagogical research results through publication and national Workshops.
RESEARCH METHODOLOGY:

The internal evaluation consisted of written questionnaires, videotaping, on-line journals, and workshop evaluations. Each have been specifically designed to address the goals stated above, and copies of the written assessments have been attached to this report for your review. Each written assessment consisted of open and closed questions and reviewed by Professor Bob Chen, the Prinicpal Investigator (PI) of the WISP Program, and Professor Hannah Sevian, a Co-PI of the WISP Program, to ensure the questions reflected the goals of the program. When necessary, changes or additions were added to the survey, reviewed by the same individuals, until approved for dispersal. 

Consent to participate in the evaluation of the program was given by each individual by accepting to participate in the WISP program.  In the description of the program, the required expectations for participation were explained to each group, with the specific area of evaluation procedure highlighted. There was also an assurance that the evaluation was designed for the person to remain anonymous throughout their participation in the program. The specific internal evaluation setup is attached as the “Evaluation Calendar of Events”, and here is a brief overview of how each component was administered and to whom.

Written Questionnaires are administered three times during the program:

(to Science Graduate Fellows, Middle School Teachers, and Middle School Students)

Pre-Program Survey: administered before beginning the program.

Post Survey: administered at the termination of the program.
Follow-up survey: to be administered 3 years after leaving the program 




(for the Science graduate students only).

Videotaping is performed twice during the program: (to Science Graduate Fellows)
Pre-Program Recording: administered at the first meeting.

Mid-Program Recording: administered after having 5 months experience in classroom.

On-line Journals Questions are administered throughout the program: (to Science Graduate Fellows)
First Entry: administered after the first week in the classroom.

Last Entry: administered after the last week in the classroom.

A Workshop Evaluation is administered for each workshop:

 (to Science Graduate Fellows and Middle School Teachers)
Post Survey: administered at the termination of the workshop.

YEAR ONE RESULTS: 
A Closer Look at the First Year Assessments:

Graduate Fellow Assessments: 

The science graduate fellows (10 graduate fellows and 2 undergraduates) were required to participate in the following activities throughout the year-long program; WISP Spring Seminar of 2003 (1 hr/wk), the Teacher Training Week Workshop (one week in June, 2003), the Environmental Science Content Institute Workshop (one week in August, 2003), The Teacher Environmental Science and Technology Fall Course (3 hrs/wk), Middle School Classroom Participation (10 hrs/wk in-class and 10 hrs/wk material preparation), and WISP Spring Seminar of 2003 (1 hr/wk).

The pre-program survey was administered during the first class of the WISP Spring Seminar in January of 2003 (n=13), the post survey was sent to the science graduate fellows electronically in June of 2004 (n=5). The fellow pre/post-program surveys focused on their current knowledge and interest in GK-12 education (Addendum A).  There was a low return rate on the post-program surveys, and this should be kept in mind when looking at the results reported here. 

In January of 2003, the pre-program video recording was carried out, with the mid-program recording in January of 2004. This recording consisted of a 5 minute taping of the fellow describing their research at a middle school level, during the science graduate seminar, where graduate students participated as the audience. This recording was done both as they enter the program and after they have spent 5 months in the classroom, then compared by Professor Hannah Sevian, the Co-PI of the program. 

In fall of 2003, the weekly on-line reflection journal questions were designed and implemented for each fellow to record their experiences in the classroom, reflect on the associate teacher relationship, and on the middle school students (Addendum B). Other evaluation instruments implemented, for the fellows, are the two workshop evaluations (see refer below to: The Teacher Training Week Workshop and The Environmental Science Content Institute Workshop). 

Middle School Teacher Assessments: 

The ten participating middle school teachers were required to participate in the following activities throughout the year-long program; the Environmental Science Content Institute Workshop (one week in August, 2003) and Middle School Classroom Participation (10 hrs/wk in-class and 10 hrs/wk material preparation).

The pre-program written questionnaire was sent to participating middle school teachers electronically in June of 2003 (n-8), and the post survey was also sent electronically upon completing the program in June of 2004 (n=5). For the teachers, the pre/post-program surveys concentrated on their current needs in the classroom, teaching experience, and local support received (Addenum C). Other evaluation instruments implemented are a workshop evaluation (The Environmental Science Content Institute Workshop), a mid-year classroom observation video recording, and a mid-program service “Personal Development Continuum for Science Teachers” survey by Professor Hannah Sevian.

Teacher Training Week Workshop Evaluation: 

For the science graduate fellows, the Teacher Training Week Workshop introduced the fundamentals of National Public Education Standards, and use of local resources to assist them in the middle school classroom environment.  An evaluation was designed and administered several weeks after the workshop, with a low number of them being returned (n=6). This evaluation was to assess how helpful this workshop was in introducing them to the middle school classroom and the expectations of the fellowship (Addendum D). Due to only a low number being returned (n=6), the workshop evaluation is now given as an activity on the last day of the workshop.

Environmental Science Content Institute (ESCI) Evaluation:

The ESCI Workshop was used to bring the fellows and middle school teachers together to focus on the environmental content with the Neponset River Watershed backdrop. An evaluation was given at the end of the workshop to assess how helpful this workshop was in introducing them to how to integrate their local watershed content into the middle school curriculum (see Addendum E). 

Middle School Student Assessment:

A pre-program survey was given to the science graduate fellows in October of 2003. The fellow then discussed the use of this tool with their teacher, were the teacher would decide if it would be used as a classroom activity.  One teacher-fellow pair decided to administer both a pre-school year (n=70) and post-school year survey (n=82) to their middle school students, and these results were compared for this report. Four other teacher-fellow pairs carried out the pre-school year survey as well, but time did not allow for them to implement the post-school year survey. For the middle school students, the survey was designed to test several pilot questions that could best capture the impact of the program throughout the year, and familiarize the students with the Science questions asked on the Massachusetts Comprehensive Assessment System (MCAS) test (see Addendum F). 

Evaluation Results: 

The evaluation results are reported according to that specific goal stated in the original proposal. The results from the first year of the program are covered in the sections below, keeping in mind that where there is a small sample size represented, no significance tests were appropriate to report (in the case of the science graduate fellows and participating teachers). This report is an introduction to how our assessment tools are working, and where changes or improvements can be made. 

Goal 1:  Develop in science graduate students the interest, skills, and commitment to be actively engaged in K-12 education throughout their scientific careers.

Objective 1A: Train Fellows in the issues facing K-12 educators. 

Activities 1A: Fellows will participate in a Summer Teacher Training workshop covering classroom management skills, state and national science standards and assessment, effective teaching methods, how students learn, and how educators pursue ongoing inquiry and reflection on their practice and innovations.  Fellows will take a 3-credit Fall course “Teaching Environmental Science and Technology (TEST)” coordinated by the PI and delivered by College of Education and Sciences faculty, Master Teachers, and external experts.  Fellows will participate in 5 daylong workshops on various aspects of science content and pedagogy.  Finally, all Fellows will be teamed with a Teacher for the entire school year (10 hours classrooms; 5 hours preparation per week). 

Assessment 1A: Compare Fellows’ knowledge and perceptions about K-12 education prior to and again following their yearlong experience using an open-ended survey.

Assessment Results for 1A:     Science Graduate Pre/Post Survey and Teacher Training Workshop

The fellow pre-program survey focused on their current knowledge in the classroom and interest in GK-12 education.  The first group of graduate science fellows where given the opportunity to participate in the 2 Full Option Science Systems (FOSS) workshops before they officially began the program, and a total of seven of the thirteen fellows volunteered to participate in one or both of the workshops. This began the relationship between the fellows and local science teachers, along with introducing the fellows to the challenges present in the local public school system.

Prior to entering the WISP Program, fellows had a range of experience in the gk-12 education system, with four of the fellows having experience as substitute teachers or fulltime teachers. However, when asked how they viewed these experiences, 36% of the responses focused on difficult or frustrating situations. Eighty percent of science graduates responded that these past experiences motivated them to apply for this fellowship. and all of the fellows expressed an interested in getting involved in the gk-12 education prior to the program. However, they felt that they lacked the knowledge, an opportunity, and the time to dedicate to this prior to this fellowship. 

The following two questions, of the science graduate fellows pre and post service surveys, were designed to assess if the fellows understood the issues facing Gk-12 education for Objective 1A.

· Fellow Pre Q.2.14 and Post Q. 2.13

What percentage of science teachers do you think are actually certified in science within the middle school system of the Boston Public Schools? _____%

	
	Average Response

	Pre Survey (n=13)
	50%

	Post Survey (n=5)
	43%


· Fellow Pre Q.2.13 and Post Q. 2.14
Can you list some of the current science learning standards for Middle School in Massachusetts? Yes__ No__ 

	
	Yes
	No

	Pre Survey (n=13)
	17%
	83%

	Post Survey (n=5)
	100%
	0%


These two questions begin to point out how the science graduate fellows are becoming more familiar with the real world situation within the public school system in Boston.  In the first of the two questions, the average response had no real change. In the second question, there was a dramatic improvement in the fellows becoming more aware of the science standards in place while in the classroom, as the fellows become more confident in listing some of the current science standards.

The Teacher Training Workshop was the fellows first chance at working within the middle school classroom, and was an overall success. Also, for the second year the fellow’s suggestions on the first years evaluation aided in restructuring how the week was laid out, and where possible the activities were changed to better accommodate the graduate students. One example is that the homework assignments given before the workshop began instead of each night. The fellows thought this was easier to receive them ahead of time, and they could better manage their time during the week between the workshop and their research. As fellows have become more aware of what the true situation is within the classroom, they are better able to assess how they can be most effective, as shown in this journal entry when asked the question; 

How will this weeklong workshop impact your research?

“ Perhaps it will help me to create outreach efforts from my research. This is, rather than focusing all of my energy on scholarly publications, I will make it a priority to make my research available to school age children even after I have completed the WISP fellowship and am no longer required to visit schools.”  






Science Graduate Fellow, Cohort 1 2003-04 
Objective 1B: Create in Fellows lifelong connections and experiences with K-12 Education.  

Activity 1B: The ten Fellows selected each year will form a cohort of scientists interested in K-12 education. These individuals will form a lifelong resource and support system for each other.  Cohort building activities include summer workshops, the TEST course, a one-credit seminar for current and future fellows, monthly meetings of all Fellows, and planning and implementation of watershed-wide activities.  Additionally, connections with schools and individual Teachers through workshops and close-working relationships (Many UMASS Boston graduates find jobs in Massachusetts) may foster future collaborations.

Assessment 1B:  Conduct a follow-up survey of Fellows after 5 years to ascertain their current K-12 activities, and whether they have maintained contact/collaboration with past Fellows and Teachers.  

Assessment Results for 1B: 


Science Graduate Pre/Post Survey
As we are only completing the first year of the program, the follow-up survey assessing the 5 year connection has not been done. However, this objective is partly addressed in the Pre/Post Science Graduate Fellow Survey, where the following three questions were addressed, and compared on a short-term impact (1 year).

· Fellow Pre Q.2.4d and Post Q. 2.1

Prior to applying for this Fellowship/ After your past year as a WISP Fellow, are you interested in becoming more involved in the GK-12 education? 
	
	Yes
	Somewhat
	No

	Pre Survey (n=13)
	83%
	17%
	0%

	Post Survey (n=5)
	60%
	20%
	20%


Please explain.

	Survey and Category
	Written Responses

	Pre Survey “Yes”  
	§  “Lack of Time” 

	Pre Survey “Somewhat”
	“Feeling that I want education to be a part of my career but not the only component.”

	Post Survey “Yes”  
	§  “The movement to have scientists participate in science education has been gaining a lot of momentum, with NSF, AAAS, etc. I foresee more engagement in this work for myself in the future.”

	Post “No”
	“Not now anyway, the discipline in the classroom scares me”


§ = same respondent

· Fellow Pre Q.2.5 and Post Q. 2.2

Do you feel a responsibility as a scientist to engage in improving GK-12 science?  

	
	Yes
	Somewhat
	No

	Pre Survey (n=13)
	92%
	8%
	0%

	Post Survey (n=5)
	100%
	0%
	0%


If so, what would you do?

	Survey 
	Written Responses

	Pre Survey 
	“It is incumbent upon all of us as professionals to share our knowledge..”
 “Science is cool, and students can grove on it if presented well”

§ “provide teachers support & supplement programs to give kids a view of “real” science”

	Post Survey 
	§ “I definitely believe that when there is a problem (i.e. scientifically illiterate society), sitting around griping about it won’t do any good. People who are able to do something have the responsibility to get involved, in any way possible.”
“That (is) what science is all about, we must improve Gk12 (education) because that is our future.”


§ = same respondent


· Fellow Pre Q.2.6 and Post Q. 2.3

Consider the following ways of being involved in GK-12 education. For each, indicate how likely you would be to do something like this in the future. please circle one  

(circle one: 1= not likely at all, 2= possibly, 3= very likely)  






Pre-Survey Average        Post-Survey Average

(n=13) 


(n=5)
Curriculum Development



2.7


2.8




Classroom Activity Development


2.8


2.4



Outdoor Activity Development


2.5


2.6


Classroom Visitation



2.9


2.6



Teacher Training (Professional Development)
2.5


2.4


Citizen Science Project



2.2


2



Involving Teachers in Research


2.3


2.4


Involving K12 students in Research

2.9


2.5




Serving as a mentor/advisor for teachers
2.4


2.4


Judging Science Fairs



1.7


2.8




Prior to this experience, as a scientist, all the fellows felt that they had a responsibility to engage in improving the gk-12 science program, most likely through developing curriculum, classroom activities, and outdoor activities. However, after having a hands-on experience within Gk12 education system, the variations in these three questions show how the fellows are becoming aware of how they can truly help in the classroom. Some feel that they may not be able to become more involved in GK-12 education, as one fellow interestingly remarked that he was turned off from the experience. There was no change in the fellows feeling a responsibility toward improving Gk-12 education, and they were generally interested in most aspects of how they personally can get involved in GK-12 education with no change at the end of the program.

Objective 1C: Make Fellows better educators. 

Activity 1C: By participating in the Summer Teacher Training workshop, teaching content to partner Teachers, developing Fellow Outreach Projects, teaching peer Fellows, teaching incoming Fellows, and especially teaching 10 hours per week in the classroom, Fellows will be provided the skills and opportunities to become better educators at all levels.

Assessment 1C:  Compare in-class observations of teaching before and after Program. 

Assessment Results for 1C: 
Video Recording and Science Graduate Fellow Pre/Post Survey
This assessment is ongoing and is part of the work of Professor Hannah Sevian, and Co-PI, of the Education Department. The evaluation consists of a pre and post service video of the science graduate fellows describing their research to a non-specialist audience. This objective is also briefly addressed in the following question on the Fellow Pre/Post surveys. 

Fellow Pre Q.2.9 and Post Q. 2.6

6. How well would you be able to describe your research to a non-specialist audience, for example a middle school class? (1=no confidence, 2= needs improvement, 3=confident, 4=very confident, 5=expert)

	
	Average Response

	Pre Survey (n=13)
	3.9

	Post Survey (n=5)
	3.3


As some fellows feel an improvement in their skills, others may have realized that it may be a little more difficult then originally thought, as one fellow dropped two levels of confidence (3->1). The sample size for the post survey is too small to see the overall trend, and will become more evident in the second year.

Objective 1D: Increase the breadth and depth of science and mathematics content knowledge of Fellows by using the interdisciplinary Environmental Science Watershed theme.

Activity 1D: Fellows will participate in the Summer Environmental Science Content Institute, present all relevant Fellow Outreach Projects, help to enrich the school curricula by using Neponset River Watershed examples, and serve as a general science, math, and technology resource to Teachers.

Assessment 1D:  Evaluate Fellows’ knowledge and confidence in Math, Biology, Chemistry, Physics, Environmental Science, and Technology (pre- and post-experience).

Assessment Results for 1D: 

Science Graduate Fellow Pre/Post Survey
The Pre/Post Science Graduate Fellow Survey was used to assess this objective, where the  question below was addressed, and compared.

Fellow Pre Q.2.8 and Post Q. 2.5

How would you rank your confidence in the following: please circle one

             (1=no confidence, 2= needs improvement, 3=confident, 4=very confident, 5=expert)

Pre-Survey Average        Post-Survey Average

(n=13) 


(n=5)
GK-12 Level

Teaching Math


3.3


3




Teaching Chemistry

3.4


3.4

Teaching Physics


3.1


3

Teaching Science 

4.2


3

University Level

Research Design


3.2


3.5



Field Research


3


3

Data Analysis


3.1


2.6

Teaching Math


2.3


3

Teaching Chemistry

2.5


2.6

Teaching Physics


2.2


3

Teaching Science 

3.1


2.8

Here we see that the fellows maintained a generally confident outlook on each area, with no change by the end of the program.

Objective 1E: Develop the skills for Fellows to explain/present their own current research to non-specialists.

Activity 1E: Graduate Fellows will be required to develop an outreach component (Fellow Outreach Project) of their dissertation research that falls within the watershed theme and meets Massachusetts science frameworks.  This component will be developed in collaboration with the Teachers and will be presented to the entire cohort of Fellows.  Other teachers may adapt them to their particular curriculum. 

Assessment 1E:  Solicit evaluations of Fellow Outreach Projects presented in class from middle school students, other Fellows, and Teachers.

Assessment Results for 1E: 
 Science Graduate Fellow Pre/Post Survey
Evaluation of the classroom projects was not carried out in the first year of the program, and the following three questions assessed this objective from the Post Science Graduate Fellow Survey. Along with the results found for Objective 1C.

	Fellow Post Survey (n=5)
	Yes
	Somewhat
	No

	Q. 2.5 Did the WISP program influence the way you teach science in any way?
	80%
	20%
	0%

	Q. 2.6 Did the WISP program influence the way you communicate science in any way?
	80%
	NA
	20%

	Q. 2.7 Where you able to integrate your research into the classroom?
	0%
	75%
	25%


	Question
	Written Responses

	Q.2.5
	Yes - “I am definitely more “mindful” in teaching science. In the past, I tended to have a lot more lecture time. Now I think more about students’ perspectives and how they will really learn the material (not just for the exam). Also, I think more about the goal of science teaching- to have scientifically literate non-scientists, who can make informed decisions at the polls, etc. Teaching science is not just about the future scientists in the classroom.”

Somewhat- “It did influence but not a lot”

	Q. 2.6
	Yes- “Science became something more “everyday” and less exotic” or esoteric. It became more of a way of thinking about the things that we as humans tend to naturally.”

No- “All science I am dealing with is about molecules, so how [did] what we [do] help me in anyway.”

	Q. 2.7
	Yes- In an overall sense I was. My research involved microbiology so I was able to talk about microbes in a general way and to use a project that involved microbiological decomposition.”

No- “My research is about making molecules, how could I integrate that?”


Here the fellows express that the WISP program influenced how they teach and communicate science, with some saying that they find themselves more attentive to the preconceptions of the class rather than just lecturing without discussion. It is important to note here, that no respondent of the post survey felt that they could truly integrate their research into the classroom. Most respondents felt that they could discuss some aspects of their work in the overall sense. However, one needs to keep in mind that this is a very low sample size, and the trend will become more evident in year two of the program.

Goal 3: Foster in middle school students an active interest and increased knowledge in environmental science (and science in general) using the context of their local watershed. 

Objective 3-A: Increase factual science knowledge and a deep understanding of science concepts (in mathematics, chemistry, biology, physics, earth science) in Middle School students. 

Activity 3-A: Fellows’ consistent presence 10 hours per week in the classroom will support Teachers’ ability to deliver science content as well as the students’ deep understanding of science concepts.  Fellows and Teachers will work together to augment their science curriculum within the watershed context through Fellow modules, hands-on/inquiry-based watershed activities, and watershed-wide activities.

Assessment 3-A: Compare participating middle school students with a particular focus on content knowledge, attitudes towards science, and confidence in scientific knowledge pre- and post- participation.  Compare participating and non-participating classrooms using surveys and Massachusetts Comprehensive Assessment System [MCAS] scores in Science and Mathematics.

Assessment Results for 3A: 

Middle School Student Assessment

This is were the middle school students were given a pre and post-school year survey, which was comprised of one question related to the Draw-A-Scientist-Test (Chambers 1983) and five example MCAS questions. One fellow and teacher pair volunteered to carry out both the assessments as a classroom activity at the beginning and end of the year. The pre assessment was administered on November 12th, 2003 and the post on June 6th, 2004. 

	MCAS Question Science Topic:
	% Correct Response

	
	Pre Survey: (n=70)
	Post Survey: (n=82)

	Topographic Map (8th grade level)
	43%
	42%

	Food Web: Consumer, Producer, Decomposer (8th grade level)
	83% *
	65% *

	Inheritance of Traits (5th grade level)
	69%
	75%

	Plants use sunlight to make _(food)_. (5th grade level)
	89%
	84%

	Rocks (5th grade level)
	71%
	73%


* p-value = .008

This assessment shows no significant increase in the students ability to correctly answer any of the five questions, however it does show a significant decrease in their knowledge on food webs over the year. The class did go into this area in further detail during the year and may have become more confused as a result, however it is still unclear. Here the sample size was large enough to report the significance.

Objective 3-B: Recruit more Middle School students into science careers.

Activity 3-B: Implementation of context (watershed) learning, hands-on activities, field trips within the watershed, and inquiry-based activities with a local application.

Assessment 3B: Tracking of students’ course selection in High School and frequency of college matriculation. 

Assessment Results for 3B: 

Middle School Student Assessment

This is the same classroom population as mentioned above, with the Draw-a- Scientist Test question used as the assessment tool. 

	Draw a scientist.
	Male w/ Lab coat
	Other Male Image
	Female w/Lab coat
	Anyone

(students, group)
	No Drawing

(w/ written description present)

	Pre –Survey (n=70)
	46%
	3%
	3%
	3%
	46%

	Post –Survey (n=82)
	76%
	10%
	4%
	11%
	0%


In the pre survey, 46% of the students had no drawing present with a similar description written for each. In the post survey, 100% students presented a drawing with the traditional male figure in a lab coat increasing from 46% to 76%. An interesting thing to note here is that the science graduate fellow working within the classroom was a male with white hair and glasses, much like that of the stereotypical scientist. It is also evident here that the drawings representing a female or student figure increased as well. These drawing were only assessed as a “quick count”, therefore no statistical analysis will be done until appropriately analyzed according to the published protocol (Chambers 1983).

Goal 4: Increase Teachers’ science content knowledge and inquiry and reflection on pedagogy and practice.

Objective 4-A: Train Teachers with specific knowledge, especially in Environmental Science to enhance their ability to teach within the state and national frameworks and work with science curriculum coordinators and Fellows to develop or modify the curriculum.

Activity 4-A: Teachers will participate in the Summer Environmental Science Content Institute, periodic, 5 daylong workshops (release days) on Environmental Science and Environmental Science Teaching and will have ongoing interactions with the Fellows.

Assessment 4-A: Compare Teachers’ science content knowledge and confidence in that knowledge before and after the WISP program.  

Assessment Results for 4A: 

Middle School Teacher Pre/Post Survey 
Like the science graduate fellows, the middle school teachers were given a pre and post survey, the following 2 questions from the Middle School Teacher Pre/ Post Surveys enabled the comparison of the following shift in perceptions: 

Teacher Pre Q.2.8. and Post Q.1.9.

In comparison to the expectations for middle school teachers, how would you rank your confidence in the following:        (1=no confidence, 2= needs improvement, 3=confident, 4=very confident, 5=expert)
Pre-Survey Average        Post-Survey Average

(n=8) 


(n=5)
Teaching:

 Math



3.4


4.2

Chemistry


2.7


3.2



Physics



2.7


3.2



Biology
 


3.4


3.6


Earth Science


2.8


3.2

Content Knowledge (State/National Frameworks)
Math



3.4


3.6

Chemistry


2.8


3


Physics



2.3


3.2

Biology
 


3.2


3.6


Earth Science


3.1


3.4

Science Process Skills:
Research Design

3.3


3.4



Field Research


3.3


3.3


Data Analysis


3.4


3.2

Here the middle school teachers showed that they were generally confident with no change.

Objective 4-B: Create interest and increase content knowledge of non-participating science and mathematics teachers in participating middle schools.  

Activity 4-B: Informal discussions among participating and non-participating Teachers, formal planning sessions among Teachers, invitation to watershed-wide activities, access to Program web site and activities, curriculum modification by curriculum coordinators, and integration of mathematics skills in science activities will all help integrate WISP enrichment and activities into classrooms that are not directly supported by GK-12 Fellows.  

Assessment 4-B: Survey other (non-participating) middle school science teachers.  Determine the extent of non-participating teachers’ involvement in WISP Program activities.  

Assessment Results for 4B: 
Science Graduate Fellow and Middle School Teacher Post Survey
Although, surveying the non-participating middle school science teachers did not take place this last year, and will be implemented next year. Three questions assessed this objective from the Post Middle School Teacher Survey and Post Science Graduate Survey. 

Teacher Post Q.3.4

Did you share lesson plans, ideas, or other activities of the WISP program with other teachers who were NOT in the WISP program?

	
	Yes
	No

	Post Survey (n=2)
	50%
	50%


If you responded “yes”, please explain how.

	Written Responses

	“I shared the books and materials that I received with the other science teachers in my building.”



Fellow Post Q.1.4. 

Did you or your teacher share lesson plans, ideas, or other activities of the WISP program with other teachers who were NOT in the WISP program? 
	
	Yes
	No

	Post Survey (n=5)
	40%
	60%


If you responded “yes”, please explain how.

	Written Responses

	“We partnered with the math teacher to do some projects, so there was a lot of sharing going on. Not so much sharing with other science teachers because he was the only science teacher in this grade level.”

“Lesson Plans were shared with the English department.”


Although this a very small sample size, one can see that this was not a priority.

Objective 4-C: Create a learning community to support Teacher inquiry and reflection on their practice.  

Activity 4-C: By participating in the WISP program assessment and evaluation activities, Teachers will actively engage in pedagogical research as to the effectiveness of their teaching.  Teachers are invited to participate in the Summer Teacher Training workshop that will have a component on critical thinking and inquiry.  Fellows, faculty, Teachers, and administrators will comprise a collaborative working network of interested professionals that will support ongoing classroom innovation, inquiry, and reflection.

Assessment 4-C: Teachers will be interviewed pre- and post-award, and their attitudes towards teaching, innovation, and assessment will be compared.

Assessment Results for 4C: 

Video Recording and Middle School Teacher Pre/Post Survey
This assessment is also an ongoing part of the work of Professor Hannah Sevian, and Co-PI, in the Education Department. The evaluation consists of a pre and post service “Personal Development Continuum for Science Teachers” survey. This survey is intended as a tool for middle school teachers to evaluate their progress over the school year according to their professional goals, and is based on the National Standards for Science Teaching. This objective is also briefly addressed in the above objective 4A, and was addressed with the same question noted above in the Middle School Teacher Pre/Post surveys. 
Objective 4-D: Have a lasting impact on curriculum in the participating schools after the program is complete.

Activity 4-D: Curricula will be selected, in part, on sustainability and disseminability—that is the ability for Teachers to continue using the curricula and sharing it with other teachers after the end of the program.

Assessment 4-D: Survey participating Teachers at yearly intervals (up to 5 years) after the completion of the program to determine their continuing use of WISP-based curricula.  

Assessment Results for 4D: Science Graduate Fellow and Middle School Teacher Pre/Post Survey
As we are only in our first year, this area of the assessment has yet to be addressed. However, it has been briefly addressed in the following question on the Fellow and Teacher Pre/Post surveys. 

Fellow Post Q.1.3. and Teacher Post Q. 3.3

	Group
	Written Responses

	Middle School Teacher
	“Connecting graduate students to the classroom.”

“I feel that [it has to be sustainable] in order to be successful.”

	Science Graduate Fellows
	- “Relationship with the schools (I have already been asked to return next year for special events). Curriculum. I think more teachers will be doing inquiry-based science in their classrooms.”
- “I think that all the workshops we did are very important. My suggestions will be how to deal with the discipline part of the classroom.”

- “I can foresee that WISP teachers may decide to include activities introduced this year into future years’ lesson plans.  More importantly, I believe that the attitude shift, toward more inquiry/less lecture will remain with teachers.  Even without a fellow in the classroom, this change of teaching approach will enhance the experiences future students.”

- “If, by sustainable, doing WISP activities without a Fellow present I think some would be. The key is whether the WISP activity really needs two people to do instead of the teacher by herself. It seems most WISP activities do need both the teacher and the Fellow.”

	Undergraduate Fellows
	“All of it, so long as the graduate and undergraduate students that participate in the program maintain their commitment and dedication so that the teachers and schools that are involved in the program will realize the strength of the program.”


What portion (if any) of the WISP program do you see as sustainable? 

The graduate students were also asked to expand on the possible educational benefits that could arise from this program in the pre survey, and here is what some of there responses were represented;

	Pre Written Responses

	· A need to understand complex ideas very well and be able to explain them in simple terms,
· Sharpen teaching skills,

· Develop curriculum based on my research which I can teach in the classroom,

· An opportunity to watch an experienced teacher at work,

· Expanding my thesis and more time to work on my research,

· Learn more about education in USA and how to teach scientific material,  

· The ability to talk about science with others, and go from casual to technical with real interest and enjoyment,
· Working with kids on what exactly would help them understand concepts better, and
· Review material for the kids help me to know my subject matter better and better.


The post survey the fellows were asked the following question in order to get at some of the immediate benefits noted (if any) by the fellows, which reflect the list above.


	Fellow Post Survey (n=5)
	Yes
	No

	Q. 1.2a. Do you feel you have benefited by participating in the WISP program in any way?
	100%
	0%

	Q. 1.2b. Would you do it again?
	100%
	0%


	Question
	Written Responses Please explain why or why not.

	Q.1.2a.
	- “I have benefited from the experience in many ways.  Teaching is very rewarding, and I have enjoyed getting to know ~100 7th graders over the year.  I also feel more connected with the local school and the community in general. Also, I have found that in job searches, being able to list WISP experience is beneficial.”

- “I think there’s a benefit any time you try to teach something to someone. You as [a] teacher learn the subject more thoroughly...”

- “….This program did open my eyes to the real challenge of education. I was shocked to see how hard [it is] for teachers to deal with their students.”

- “I benefited by gaining a better insight into Boston youth, and people in general.  So often we surround ourselves with people who are similar to us; it is refreshing to be with students who have a completely different life experience.  I also benefited by having NSF on my resume, and some teaching experience on my resume.  Since I am applying for jobs that would require some public communication, it helps to have experience working with minority population and school districts.”

- “I have developed a better understanding of the importance of educating our youth in the field of science due to current trends that predict that the US will fall behind with respect to the number of students pursuing higher education in science, as well as current academic performance numbers.”

	Q.1.2b
	- “It’s required a lot more energy and time than I expected, if we want to do it well”

- “ Everyone involved, the kids, the teacher and I all seemed to enjoy the program and get something positive from it. I think it made a difference in how the kids though about science.”

- “Can’t beat the pay, and I felt that I learned a lot from the students.  If I want to make science useful, I need to understand how most people perceive their surroundings.”


Conclusion

In the first year of the program, the implementation of the evaluation tools has enabled the internal evaluation team to assess their strengths and weaknesses. Overall, on many of the items, there has been little improvement but the participants started off well. The biggest positive impact is on the fellows’ knowledge of the education standards in place in the public education system, and that fellows’ thought that the experience was valuable. Also, that there is teacher cooperation and interaction, and that the middle school students’ image of scientists was effected. Here are the conclusions of the results according to each program goal assessed by the internal evaluation team. 

	Goal 1:  Develop in science graduate students the interest, skills, and 

        commitment to be actively engaged in K-12 education throughout their 

        scientific careers.
	Result

	Objective 1A: Train Fellows in the issues facing K-12 educators.
	Increased

	Objective 1B: Create in Fellows lifelong connections and experiences with K-12 Education.
	No change (high)

	Objective 1C: Make Fellows better educators.
	No change (high)

	Objective 1D: Increase the breadth and depth of science and mathematics content knowledge

                 of Fellows by using the interdisciplinary Environmental Science Watershed theme.
	No change (high)

	Objective 1E: Develop the skills for Fellows to explain/present their own current research to 

                non-specialists.
	No change (middle)


Due to a small post program sample size, little difference was noted. In the second year, the post evaluation will be administered in person to remedy this. Overall it is still evident that the fellows realized just how difficult it is to communicate scientific research, along with how the real world situation is within the public school systems. A fellow touches on this in the following journal entry;

“As a fellow my immediate concern is that the school is not getting enough educational materials.  The school will finally get the body systems materials next week, but there will not be enough books or materials for the kids (about 25 books per teacher).  There will be just enough books so that each student will be able to use one during class.  Last year there were not even that many books.  This means they can never take them home, and all reading assignments are either copied or read during class.  There will only be one experimental setup/class instead of the 6/class that the teaching manual assumes.  This means that most of the kids will not get to participate in the hands-on work.  I’m not sure how this will really work out as a learning experience.  I think a lot of the kids are going to be sitting around bored and uninvolved.  Also, I don’t see how they are going to really learn from this despite the fact the curriculum is supposed to be inquiry based.  It doesn’t make any difference how the curriculum is set up if the kids don’t get to do anything.”

Science Graduate Fellow, Cohort 1 2003-04

	Goal 3: Foster in middle school students an active interest and increased knowledge

        in environmental science (and science in general) using the context of their 

        local watershed.
	Result

	Objective 3-A: Increase factual science knowledge and a deep understanding of science concepts 

                (in mathematics, chemistry, biology, physics, earth science) in Middle School students.
	Mixed

	Objective 3-B: Recruit more Middle School students into science careers.
	Improvement

(Provisional)


Seeing the results of these objectives will allow the internal assessment tool to be improved, in removing the 5th grade level questions that had over a 70% correct response rate and include questions from other science areas. There will also be more of a focus on where the problem may be with the food web concept. Also, on the Draw-A-Scientist-Test, it would be interesting to note the difference between the classroom surveyed here and one where the science graduate fellow is a female, to see the trend to draw her more at the end of the year. 

	Goal 4: Increase Teachers’ science content knowledge and inquiry and reflection 

          on pedagogy and practice.
	Result

	Objective 4-A: Train Teachers with specific knowledge, especially in Environmental Science to 

                enhance their ability to teach within the state and national frameworks and work 

                with science curriculum coordinators and Fellows to develop or modify the curriculum.
	No change (high)

	Objective 4-B: Create interest and increase content knowledge of non-participating science 

                and mathematics teachers in participating middle schools.
	some

	Objective 4-C: Create a learning community to support Teacher inquiry and reflection on their 

                practice.
	NA

	Objective 4-D: Have a lasting impact on curriculum in the participating schools after the 

                program is complete.
	some


In the next year, methods will be implemented to have a more stable sample size for both the pre and post surveys. In addition, voluntary surveys will be given to the three groups (science graduate fellows, middle school teachers and students) to a control group (not participating in the program) and then compared to the test group (participants in the program). This is found to be important in seeing the effect of the program on a general population  (Leeming et al. 1993). 
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Watershed-Integrated Sciences Partnership (WISP) Project

External Evaluation

Year 1: January 2004

I. Framework of Evaluation:  The WISP Project

The Watershed-Integrated Sciences Partnership (WISP) is a National Science Foundation, GK-12 Grant Project, located at the University of Massachusetts at Boston (UMB) in partnership with three school districts:  Boston Public Schools, Dedham Public Schools, and Milton Public Schools.  

All three school districts are located within the Neponset River Watershed that serves as the conceptual, organizing theme for the middle level, experiential science learning in these districts.  

The WISP Project is designed to achieve five goals:

1) Develop within Fellows the interest, skills, and commitment to be actively engaged in K-12 education throughout their scientific careers, 

2) Develop connections (a learning community) between UMassBoston and a diverse set of local school districts, 

3) Foster middle school students’ active interest in and increase their knowledge of Environmental Science (and Science/Math in general), 

4) Increase Teachers’ science content knowledge and ability to pursue ongoing inquiry and reflection on their practice, and 

5) Document the effectiveness of the program.

To achieve its goals, WISP Project is organized to provide both content and pedagogical learning, networking, and collaboration opportunities for both the UMB graduate students (“Fellows”) and their middle school science teacher partners.  WISP convenes the Fellows and teachers separately to build their knowledge and skills through teacher institutes and courses for the Fellows.  WISP also brings the Fellows and teachers together in seminars, topical workshops, and other relevant science activities and events.  These opportunities, to meet and learn from each other, provides venues to build a learning community between and among UMB, the school districts, and teachers from each of the schools.  

The fellows and teachers collaborate to design experiential science lessons that tap into the fellows research knowledge and integrate concepts from disciplines such as geosciences, biology, chemistry, and computer sciences.  The opportunity to apply their WISP learning occurs when the fellows and teachers teach their co-designed lessons.  

II. WISP External Evaluation

The WISP Evaluation Plan consists of two parts: the Internal Evaluation conducted by Dr. Brian White and assisted by Nicole Weber (see Internal Evaluation Plan).  The External Evaluation is done through a contract with Education Development Center, Inc. (EDC), specifically The New England Comprehensive Assistance Center (NECAC).  The External Evaluation team consists of Dr. Carolee Matsumoto, Bethany Carlson, and 

Dr. Keith Suranna.

Guiding Questions:

The External Evaluation over the initial three years of NSF funding to WISP is to focus specifically on two goals.  To what extent does WISP:

Goal #2:  Develop connections between the UmassBoston and a diverse set of school districts (Housing a diverse population of students) located within a natural geographic boundary, the Neponset River Watershed

Goal #5: Serve as an effective context (Watershed) for middle school students’ science learning.

In the first year of WISP, the External Evaluation was designed to assess whether WISP is developing the appropriate infrastructure to achieve these two goals. The guiding questions were:  

1) To what extent does the WISP program encourage and facilitate content knowledge and experiences for teachers in using environmental science (watershed) to teach key science concepts?

2) What components help achieve (or hinder) the WISP program’s goal of developing partnerships among the University, school districts, teachers, and students?

3) What components help achieve (or hinder) school districts in developing a partnership with the University via the WISP program?

These questions were used to develop the External Evaluation Plan as described in the Research Methodology Section.

School District Comparisons

In its first year, the WISP program served schools in three school districts that are connected geographically by the Neponset River Watershed: Boston Public Schools, Dedham Public Schools, and Milton Public Schools. Boston is a large, urban district that enrolled 61,522 students during the 2002-3 school year.  The following information provides an overview and comparison of the school districts demographics. 

In comparison, Dedham and Milton are more suburban and much smaller; these two districts enrolled 2,983 and 3,597 students respectively. 

Total 2002-3 Enrollment, by school*

	
	Gavin M.S.

(Boston)
	Harbor School

(Boston)
	Mc Cormack M.S.

(Boston)
	Mildred Ave. M.S.

(Boston)
	Dedham M.S.

grades 6&7
	Dedham H.S. 

grade 8
	Pierce M.S. 

(Milton)

	Enrollment
	657
	256
	744
	N/A
	448
	241
	874


*Unless otherwise specified, all schools include grades 6, 7, & 8 

Boston schools have a much higher enrollment of African American and Hispanic students than do Dedham and Milton schools. (Dedham and Milton students are predominantly white.) Demographics of individual WISP schools are similar to the demographics of their surrounding districts.

Race/Ethnicity of students, by district

	
	Boston
	Dedham
	Milton

	Native American
	0.4 %
	0.8 %
	0.1 %

	African American
	47.2 %
	3.1 %
	17.4 %

	Asian
	8.9 %
	2.0 %
	3.6 %

	Hispanic
	29.4 %
	4.0 %
	2.3 %

	White
	14.1 %
	90.2 %
	76.7 %


The largest disparities in reported statistics among the three districts are the numbers of LEP students and the number of students eligible for free or reduced price lunch. Boston students are seven to eleven times more likely to be eligible for free or reduced price lunch than their Dedham or Milton counterparts. Also, almost one quarter of Boston students have limited English proficiency, compared with only 3.1% or Dedham students and less than 1% of Milton students.

Selected Populations of students, by district

	
	Boston
	Dedham
	Milton

	Limited English Proficiency
	24.3 %
	3.1 %
	0.3 %

	Eligible for Free or Reduced-Price Lunch
	73.6 %
	9.5 %
	6.4 %

	Special Education
	19.1 %
	17.6 %
	14.2 %


District-wide, Boston made 2003 AYP in English Language Arts and Math for its Asian students, LEP students, white students, and students eligible for free lunch. Boston did not make AYP in either area for its students as an aggregate group, Special Education students, African American/Black students, Hispanic students, and Native American students. 

Dedham Public Schools made AYP for its students overall in both ELA and Math in 2003. Dedham did not reach AYP for its Hispanic students in ELA or for its Hispanic students and students eligible for free lunch in Math.

In 2003, Milton Public Schools made AYP for students overall and for each subgroup in both ELA and Math.

2003 Adequate Yearly Progress, by district

	
	Boston
	Dedham
	Milton

	Met ELA AYP?
	No
	Yes
	Yes

	--for all subgroups?
	No
	No
	Yes

	Met Math AYP?
	No
	Yes
	Yes

	--for all subgroups?
	No
	No
	No


Boston’s Harbor School, Dedham Middle School, Dedham High School, and Milton’s Pierce Middle School each made ELA and Math AYP for all students and subgroups in 2003. Boston’s McCormack Middle School reached AYP in English Language Arts but not Math, while Gavin Middle School was the only WISP school that didn’t reach 2003 AYP. Mildred Ave. Middle School is a new school this year (2003-4), so no 2003 AYP results are available.

2003 Adequate Yearly Progress, by school

	
	Gavin M.S.
	Harbor School
	Mc Cormack M.S.
	Mildred Ave. M.S.
	Dedham M.S.
	Dedham H.S.
	Pierce M.S. (Milton)

	Met ELA AYP?
	No
	Yes
	Yes
	N/A
	Yes
	Yes
	Yes

	--for all subgroups?
	No
	Yes
	Yes
	N/A
	Yes
	Yes
	Yes

	Met Math AYP?
	No
	Yes
	No
	N/A
	Yes
	Yes
	Yes

	--for all subgroups?
	No
	Yes
	No
	N/A
	Yes
	Yes
	Yes


Students graduating from the three school districts show differences in their post-graduation plans as well. Dedham and Milton students were more likely to include a four- year college in their plans. Boston students mentioned a four-year college less frequently, but they were more likely than Dedham or Milton students to mention a two-year college.

Plans of High School Graduates (2002)

	
	Boston
	Dedham
	Milton

	Four year college
	35.8 %
	66.9 %
	81.7 %

	Two year college
	20.1 %
	16.6 %
	9.6 %

	Work
	8.1 %
	11.1 %
	3.0 %


III. A Brief Review of the Literature

The WISP Project is designed to implement and apply findings from the research literatures.  A review of the literatures provides both National and state support for scientific inquiry as a foundation for the WISP Project.  WISP also has incorporated design principles for University - School District partnerships. 

A. Science Education in the US

In the fall of 2000, the National Commission on Mathematics and Science Teaching for the 21st Century released its report on the condition of the country’s science and mathematics instruction. The report, entitled Before It’s Too Late: A Report to the Nation, calls for improving the quality of mathematics and science teaching and teacher preparation and increasing of the numbers of people preparing to become math and science teachers. One of the keys to improving teaching quality, according to the report, is inquiry:

“In high-quality teaching, the process of inquiry, not merely “giving instruction,” is the very heart of what teachers do.  Inquiry not only tests what students know, it presses students to put what they know to the test.  It uses “hands on” approaches to learning, in which students participate in activities, exercises, and real-life situations to both learn and apply lesson content.  It teaches students not only what to learn but how to learn” (National Commission on Mathematics and Science Teaching for the 21st Century, 2001).

B. Science Education in Massachusetts

By the time the Commission released its report, Massachusetts had already placed inquiry in a central role in the science education of the Commonwealth’s students. In May 2001, Massachusetts introduced its new Science and Technology/Engineering Curriculum Framework. The 2001 framework expands the role of Inquiry from that of a subject to be taught by itself to a principle underlying all science and technology instruction. “The four strands in the 1995 document (Inquiry, Domains of Science, Technology and Science, and Technology and Human Affairs) are now four content strands (Earth and Space Science, Life Science, Physical Sciences, and Technology/Engineering). “Inquiry” is now to be taught with the content of each domain of science.” 

C. University-School District Partnerships

The possible benefits of partnerships between universities and nearby school districts are receiving increasing national attention. For example, Department of Education and National Science Foundation Math Science Partnership (MSP) programs were allotted $232 million in FY 2003. The goal of MSPs is to “unite the activities of higher education institutions, K-12 school systems and other partners in support of K-12 students and teachers” (NSF, 2003). Proponents believe such partnerships can raise the college aspirations and enrollment of students, particularly lower income and minority students, and ultimately increase the numbers of graduates in science, technology, engineering and mathematics fields (Bardwell, G. et al., 2001).

University and school partners in the GK-12 program are both expected to benefit: 

“NSF anticipates that, in the future, GK-12 Fellows will continue to contribute toward the improvement of the nation’s educational enterprise. Education will benefit from the contributions of professionals who will have classroom experience and an understanding of topics in STEM education such as how scientific knowledge and the process of inquiry can be communicated to K-12 students in a variety of settings, how teaching and learning can be assessed, how new disciplinary knowledge can be incorporated in curriculum development, and how technology can be used to advance the teaching of STEM. The higher education community will benefit from the improved preparation of pre-college students in STEM. The K-12 Teachers involved in GK-12 projects will benefit from professional development opportunities”(NSF, 2002).

Aleta You (2001), the former Executive Director of the New Jersey Association of Partners in Education, recommends the following guidelines on forming and sustaining successful K-12 partnerships with institutions of higher learning or business and industry:

· Aim for a long-term relationship

· Get top-level commitment

· Decide on goals

· Look for partnering opportunities that fit your situation

· Be flexible

· Build on little successes and publicize your efforts

· Provide adequate time for planning

· Put goals, objectives, projects, and timelines in writing

· Assign a staff person or outreach coordinator to develop partnerships

· Maintain a positive attitude

Bardwell, Genevieve, Morton-McSwain, Cathy, Hyde, Jill, Lewis, John, Simoyi, Priscah, & Rye, James. (January 2001). Teens Take a Healthy Interest in their Communities . ENC Focus 8(1) p.40-42. 

Massachusetts Department of Education. (May 2001). Massachusetts Science and Technology/Engineering Curriculum Framework. Malden, MA.

National Commission on Mathematics and Science Teaching for the 21st Century. (2001). Before it’s too late: A report to the nation from the National Commission on Mathematics and Science Teaching for the 21st Century. U.S. Department of Education. Jessup, MD: Education Publications Center. Retrieved from www.ed.gov/americacounts/glenn

National Science Foundation. (2002). NSF GRADUATE TEACHING FELLOWS IN K-12 EDUCATION (GK-12). Program Solicitation NSF 02-042. Retrieved from http://www.nsf.gov/pubs/2002/nsf02042/nsf02042.html
National Science Foundation. (2003). Math and Science Partnership Program (MSP). Program Solicitation NSF 02-190. Retrieved from http://www.nsf.gov/pubs/2002/nsf02190/nsf02190.htm

You, Aleta. (2001). 

IV. Research Methodology

External evaluation of Year 1 of the WISP program was carried out by three evaluators from the New England Comprehensive Assistance Center (NECAC) at Education Development Center, Inc. (EDC) in Newton, Massachusetts. The following two goals (Goal #2 and Goal #5 of the overall WISP program) guided, and will continue to guide, the formative external evaluation: 

Goal #2:
Develop connections between the University of Massachusetts at

Boston and a diverse set of school districts (housing a diverse population of students) located within a natural geographic boundary, the Neponset River Watershed.

Goal #5
Evaluate the effectiveness of context (Watershed) learning for middle school students and disseminate pedagogical research results through publication and national workshops. 

In Year 1, the External Evaluation assessed whether or not the WISP Project had designed and implemented an infrastructure that could achieve these two WISP goals.

To assess if the Project infrastructure was appropriate and if WISP achieved its Goals #2 and #5 at the end of Year 1, a naturalistic research perspective was selected in which qualitative methodologies were employed. Of particular importance in qualitative research is the construction of a “comprehensive, holistic portrayal of the social and cultural dimensions of a particular context” (Erlandson, Harris, Skipper, & Allen, 1993, p. 85). In this evaluation, a holistic portrayal of the phenomenon being studied, the impact of the WISP program, was described by middle school science teachers; public school science coordinators; public school administrators; graduate student WISP Fellows from the University of Massachusetts at Boston (UMassBoston); and two UMassBoston professors who serve as co-PIs of the WISP program.

Participants and Sites

Participants of this evaluation were purposefully sampled based on their participation in the WISP program. Participants who are purposeful sampled “are selected because they are ‘informative rich’ and illuminative, that is, they offer useful manifestations of the phenomenon of interest; sampling, then, is aimed at insight about the phenomenon, not empirical generalization from a sample to a population” (Patton, 2002, p. 40). The following 21 participants made up the sample for this evaluation: five middle school science teachers, three public school administrators (two principals and one assistant principal), two science coordinators, nine graduate student Fellows, and two university professors serving as co-PIs of the WISP program.

The sites for this evaluation were UMassBoston and two public middle schools, Dedham Middle School in Dedham, Massachusetts and Charles S. Pierce Middle School in Milton, Massachusetts. The focus group of the Fellows and the interviews of the co-PIs of the WISP program were conducted at UMassBoston; three teachers, a science coordinator, and a principal and assistant principal were interviewed at Dedham Middle School; and two teachers, a science coordinator, and a principal were interviewed at Charles S. Pierce Middle School.   


Data Collection 

Data collection was carried out by the following qualitative research methods: (a) semi-structured interviews, (b) a focus group, and (c) informal reviews of student work and photographs. In addition, field notes and audio-tape recording were implemented as data gathering techniques. The evaluators collected data over a period of one month in both middle schools and at UMassBoston. Brief summaries of the various data collection methods are provided in the Appendices of this report.

Interviews
In depth, semi-structured interviews were designed and conducted to gather data.  Data was aggregated for Dedham and Milton (see Appendix 1 – WISP School Data).  Boston school personnel interview data is summarized in Appendix 2 – Boston Interview Data:  Marilyn Decker, Mary Driscoll, Chris Burdman. 

In a semi-structured interview, the evaluator “first asks a series of structured questions and then probes more deeply, using open-ended questions in order to obtain more complete data” (Borg & Gall, 1989, p. 453). In all, seven one-hour interviews were conducted and audio-recorded with the following participants:

1. Charles S. Pierce Middle School: two classroom science teachers and the science coordinator.

2. Charles S. Pierce Middle School: the principal.

3. Dedham Middle School: three classroom science teachers.

4. Dedham Middle School: the science coordinator.

5. Dedham Middle School: the principal and assistance principal.

6. UMassBoston: a university professor who serves as co-PI of the WISP program.

7. UMassBoston: a university professor who serves as co-PI of the WISP program.    

Although follow-up and clarifying questions were posed throughout the interviews, the teachers, science coordinators, and principals were asked the following six guiding questions:

1. What led to your participation in the WISP program?

2. How has the WISP program impacted your classrooms (for teachers)/the

school (for principals)/the district (science coordinators)?

3. What are some specific examples of the impacts that you cited?

4. Have you been involved with UMassBoston projects in the past? If so,

how does your experience in WISP compare? Would you do this again? Would you recommend participating in WISP to your colleagues?

5. What changes to the program would you suggest for next year?

6. In your opinion, what are some factors that can assist the program to “live

on” after it officially ends?

The two co-PIs of the WISP program were asked the following seven guiding questions (See Appendix 3 – Bob Chen and Hannah Sevian, December 11, 2003):

1. Please explain what your role is and why you wanted to participate in the

NSF GK-12 Program.

2. What were the major steps to plan and implement the WISP Program?

3. What was your rationale for designing the specific components of the

WISP program?

4. From your perspective, what has facilitated the WISP Program? What has

hindered the WISP Program?

5. To what degree have your expectations been realized for the various WISP

components and the program as a whole? What are the reasons that your expectations have/have not been met?

6. What impact do your think WISP has made? Describe the impact and your

evidence. Specifically, has WISP made a difference in partnerships between the University and the GK-12 schools, districts, teachers with whom you work?

7. Knowing what you know now, would you change anything of the WISP

Program? If so, what, why, and how?

8. Once the NSF funding is over, do you anticipate WISP continuing? If so,

how? If not, why not?

Focus Group
A one-hour focus group was conducted and audio-recorded with nine graduate student Fellows at UMassBoston during part of their regularly scheduled, weekly seminar (See Appendix 4 – Focus Group with WISP Fellows, December 9, 2003). Although follow-up and clarifying questions were posed throughout the session, the Fellows were asked to respond to the following five guiding questions:

1. In your view, what are the strengths of the WISP program? Its

weaknesses?

2. What specific impacts does the WISP program have on schools? On

teachers? On students? On the university?

3. What evidence can you cite that the WISP program is actually having

these impacts?

4. In your view, what components of the WISP program are effective

vehicles to teach science? Please explain.

5. Is there anything else you would like to discuss that was not covered

today?

Student Work and Photographs

Before and during interviews with the participating teachers and principals, the evaluators were shown various student work that was part of the WISP program, including journals, photographs of field trips, a composting project, and drawings of the Neponset River Watershed. In addition, the principal of Dedham Middle School provided the evaluators with a tour of the school. These opportunities for informal data collection enhanced the accuracy of the formal data collection and data interpretation.

Data Analysis
After all data were collected for Year 1 of the WISP program, data were coded and analyzed based on Strauss and Corbin’s (1990) coding paradigm. Data were closely examined, classified, and compared in order to conceptualize and create categories regarding the participants’ experience in and views of the WISP program. Data were analyzed using triangulation; this process generated themes and patterns that enabled the evaluators to compare and contrast data collection from the various methodologies (Merriam, 1997).

Limitations 

During data collection and analysis, two potential limitations emerged that warrant discussion. First, in year one, the ability to cross-reference and analyze both internal and external evaluation data is limited due to the different timelines of these evaluations. In subsequent years, both internal and external data will be available for cross-referencing and analysis.  

Second, data collection from the third school district involved in the WISP program, Boston, has been difficult. As of this writing, the evaluators are confident that they will be afforded the opportunity to interview Boston school personnel in the near future.  Based on discussions with the District Science Supervisor, the PIs, and the internal evaluators, the external evaluators expect that the third district will provide additional perspectives on the WISP Program and the assessment of accomplishing its goals.  
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V. Findings, Discussion, and Implications

The overall focus of the WISP External Evaluation for Year 1 was on the capability of the WISP Program infrastructure and its component parts to achieve WISP Goal #2 and Goal #5.  As described in the Research Methodology section, “data collected from each of the WISP groups:  Principal Investigators, Fellows, and school district teachers and science supervisors, were closely examined, classified, and compared in order to conceptualize and create categories regarding the participants’ experience in and views of the WISP Program.”

The Findings below are categorized as themes under the two WISP goals focused on in the External Evaluation. Themes that were present in each of the subject groups were categorized as Major Findings.  Those themes that occurred in two of the WISP groups are also identified as Findings and discussed because they have the potential of evolving into Major Themes in the future. A summary of the data and observations from the various interviews and focus groups is included in the attached Appendices.  These Appendices are cited as the “evidence” for the various Findings presented below. 

A.  Goal #2:  Develop connections between UMassBoston and a diverse set of school districts (housing a diverse population of students) located within a natural geographic boundary, the Neponset River Watershed.

1. Major Findings

• WISP has successfully established connections between UmassBoston and the three school districts: Boston, Dedham, and Milton, MA. District science supervisors, science teachers, and principals communicate and work directly with WISP PIs, Teaching Fellows, and the UmassBoston Faculty who are a part of the WISP Project (See Appendices 1 and 2).

• The WISP Project connections are qualitatively “better” than any past relationships with UmassBoston as a result of the Fellows “presence” in classrooms and the efforts to tailor the WISP goals to meet teachers’ needs (See Appendix 1 - WISP School Data, #4 Findings).

• Various activities of the WISP Program also has established connections between and among the three school districts (Steering Committee Discussions and Appendix 3). 

2. Findings

• Fellows are appreciative of the opportunity to improve their personal knowledge  - “Teaching has forced me to know concepts in a more positive way” (Appendix 4). 

• Fellows believe their own teaching has improved though their experiences in the WISP Program (See Appendix 4).

• Fellows have expressed a desire to have more focus on pedagogy in their UmassBoston WISP Class.  Specifically, Fellows want to know “how to teach inquiry-based science and middle school pedagogy (See Appendix 4).

• Positive, strong relationships have been developed between WISP/UmassBoston and District Science Supervisors (See Appendices 1, 2, 3).

• WISP has received very positive support from school principals (See Appendix 1).

• Principals and Science Supervisors expressed interest in more teachers being involved in WISP and are interested in its continuation (See Appendices 1, 2).

• Principals want “high profile publicity about the WISP Program (See Appendix 1).

• WISP has made a positive impact on teachers (See Appendices 1, 2, 3).

• Teachers value the Fellows knowledge of science and research (See Appendices 1, 2).

•  Interactions between teachers and Fellows are positive (See Appendices 1, 2).

• Teachers have identified specific issues with the Fellows to be addressed (See Appendices 1, 2).  The issues include: 

· compatibility

· dependability/responsibility

· expectations for time commitment to UMB and to teachers and their classrooms

· amount of Fellows’ stipends compared to teachers’ 

· coordinated planning time

B.  Goal #5:  Evaluate the effectiveness of context (Watershed) learning for middle-school students.

At this early stage of the WISP Project, we did not expect to find significant evidence of the effectiveness of the Watershed context for middle school students’ science learning. Teachers, principals, Fellows, and the PIs indicate that students have been impacted by WISP. 

1. Major Findings 

• WISP has made positive impacts on students (See Appendices 1, 2).

• Teachers’ continued access to materials and resources has been raised as an issue for the continuation of WISP learning experiences (See Appendices 1, 2, 4).

C.  Additional Findings:

• Faculty Participation in the PI roles, instructors, and collaborators is hindered by University practices and priorities (See Appendix 3).

• The PIs and school district science supervisors and teachers are interested in finding ways to leverage and expand WISP activities, connections, and other grant opportunities (See Appendices 1, 2, 3).

• WISP has made a positive impression on parents in one school district and has the potential for additional impact (See Appendix 1). 

• Community involvement is slowly developing and faces some challenges 

(See Appendix 1).

• The PIs and school district science supervisors and teachers are interested in the continuation of the WISP Program beyond NSF Funding (See Appendices 1, 2, 3).

VI.  Recommendations

The Findings of the Year One, formative evaluation indicate that the WISP Program has been very successful in building the infrastructure to achieve the two goals evaluated by the external evaluation:

Goal 2 – Development of connections between UmassBoston and a diverse set of school districts (housing a diverse set of students) located within a natural geographic boundary, the Neponset River Watershed 

Goal 5 –Effectiveness of context learning (Watershed) for middle-school students

We offer the following recommendations to continue the evolution and impact of the WISP Program for the various WISP groups.

A.  Fellows:

• Fine-tune the criteria for selecting the Fellows to match expectations, comfort, and work satisfaction more closely.  

· During the selection of Fellows, consider whether they have experience or

motivation to work in an urban environment. 

· Assess whether the Fellows are really interested in K-12 education.

· Discourage candidates whose primary motivation is Fellowship money and not K-12 education. 

• Clarify the specific roles, time expectations, and responsibilities of the Fellows prior to contracting with the year 2 cohort to avoid differing expectations for the amount of time and tasks necessary for WISP at UMB and in the classroom, Specific definition of expectations for attendance, responsibility/dependability/integrity, job description, tasks, and a timeline need to be developed and communicated to the Fellows prior to their appointment.

• Provide information to the Fellows to understand there is a perception that the classroom teachers think the Fellowship stipend is inequitable.  Work with the Fellows to communicate their unique contributions to teachers, students, and schools.

• To assess the growth and development of the Fellows, consider collaboration among the Fellows, teachers, and WISP PIs to develop a rubric of shared expectations with levels of satisfaction.

• To guide and monitor the Fellows performance in the schools, consider collaboration between the Fellows and Teachers to develop some guidelines/agreements for roles and responsibilities of each group.

• To monitor the growth and development of Fellows’ knowledge about teaching and learning and the classroom, assess their knowledge at the start of the year and at the end of the year (e.g., Hannah Sevian’s Continuum).

B.  Science Supervisors:

• Cultivate and expand the partnership between WISP / UmassBoston and the science supervisors, ask them if/how the university and/or WISP can be helpful to their efforts.  Try to implement their suggestions.

• Invite the science supervisors to special events at the university (e.g., seminars)

• Collaborate with the science supervisors to co-teach some of the Fellows course sessions – provide an honorarium for this purpose.

• Invite the science supervisors to develop and present at professional organizations’ meetings (e.g., National Science Teachers’ Association).

• Invite one or more of the science supervisors to co-write a paper for a publication.

• Collaborate with the Science Supervisors to design and implement outreach strategies to involve more community members.

C.  Principals:

• To increase principals’ knowledge and support to WISP, consider hosting a/some special events and activities.  Other suggestions include:

· send a WISP acknowledgement letter recognizing the school, principal, and

teachers to the district superintendent

· host a special seminar and/or activity for the principals

· write a press release for each school with pictures, quotes from the principal, teachers, and students

· work with the principals to coordinate a “Watershed Extravaganza” at each school 

• Work with the Principals and Science Supervisors to find creative strategies to involve more teachers in WISP and to ensure its continuation (See Appendix 1, 2).  Some factors to consider include:

· #s of teachers involved

· ongoing professional development … beyond the current WISP cohort

· expansion of numbers of teachers at the middle and the high school levels

· additional support and activities to institutionalize WISP

• Collaborate with principals to design and implement outreach strategies to involve more community members.

D.  Teachers:

• To support the context learning goals of WISP, consider access to the Watershed field site(s) as one of the criteria for Teacher and District Selection.  Easy access due to location and/or available transportation is critical.  If a school/teacher does not have ready access, consider providing a stipend to alleviate transportation costs. 

• Explore other workshop/meeting configurations to accommodate and align with teachers’ and schools’ schedules.

• To ensure good communication between the teachers and Fellows, plan time for them to work together “before the start of the year”.

• To ensure continuation of Watership learning experiences, figure out a way to provide equipment to the teachers/school/district.  Some possible strategies include:

· permanent donations of equipment and/or 

· development of a lending system

· grants to the schools, districts, or teachers to purchase equipment

· seek donations from science equipment companies

· partnership with local businesses

• To better document the impact on teachers’ practice, develop an assessment strategy, instruments with a metric or scale such as:

· pre and post assessments of teacher practices (e.g., Hannah’s Continuum)

· case studies

· tracer studies

· video case studies

• To assess the impact on students, develop specific strategies and/or instruments including:

· student-developed “presentations of learning/exhibitions”

· student writing

· collection and analysis of standardized test results

· pre/post knowledge surveys

• To increase teachers’ (WISP and non-WISP), parents’, and community access to events, activities, and seminars:

· consider scheduling them at the various school sites

· involve students in designing, publicizing, and leading them. 

E.  Principal Investigators:

• To increase the public exposure of WISP, assign the development of public relations documents including press releases with photographs to be given to the press.

• To refocus Bob Chen’s and Hannah Sevian’s time to develop the next phases of WISP, assess and delegate WISP management tasks.

• To focus on the expansion and/or continuation of WISP, begin to research funding possibilities and design a development strategy and timeline.

• To expand teachers’ knowledge, consider developing some on-line courses for the teachers.

• To expand the university commitment to WISP, continue to explore how GK-12 status and involvement can be helpful and an acknowledged venue for professors.

• To focus the evaluation, the PIs may want to develop a rubric with indicators to portray their expectations for all of the components

• Include the Fellows’ Research Advisors in the WISP Evaluation

VII.  Conclusion

The Watershed-Integrated Sciences Partnership (WISP) Project has had a very successful first year in building its infrastructure to accomplish its goals.  The External Evaluation focused its work on assessing:

Goal #2:  Develop connections between the UmassBoston and a diverse set of school districts (Housing a diverse population of students) located within a natural geographic boundary, the Neponset River Watershed

Goal #5: Serve as an effective context (Watershed) for middle school students’ science learning.

 The External Evaluation findings indicate significant impact and accomplishment  - indicative of an appropriate WISP infrastructure. 

Dr. Terry Woodin, NSF Program Manger, in her site visit on January 22, 2004 made the following observations that concur with the External Evaluation:

“ The WISP Project has capably demonstrated it has a “clear vision of how to best use available university resources to help local schools make the best use of their own resources (the Watershed in which they exist and the ponds near the schools) in order to initiative and sustain hands-on science that is linked to state and local science standards (Woodin, NSF Site Visit, January 22, 2004).”

“It (WISP) benefits from strong leadership from the PIs, and experienced and dedicated project manager who has both K-12 teaching experience and faculty status in a science department (chemistry), good liaison with the Boston Public School Systems and the other schools with which they interact.”  

“There are some problems, but they are to be expected during the initial years of a project as complex as this.”

The External Evaluation found few changes necessary to the WISP infrastructure and made some recommendations for fine-tuning some aspects of theWISP Project.  The WISP Principal Investigators, Dr. Bob Chen and Dr. Hannah Sevian, have already acted on the various recommendations from the External Evaluation and Steering Committee.  As Year 2 progresses, further refinements will be made to the infrastructure of the WISP Project to ensure continual success.

APPENDIX 1
WISP School Data

Introduction

To begin to address the two identified goals for the external evaluation at the end of 

Year 1 of the WISP program, five one-hour, in-depth, semi-structured interviews were conducted, two in Charles S. Pierce Middle School (Milton, MA) and three at Dedham Middle School (Dedham, MA). The interviews were conducted and audio-recorded with the following participants:

8. Charles S. Pierce Middle School: two classroom science teachers and the science coordinator.

9. Charles S. Pierce Middle School: the principal.

10. Dedham Middle School: three classroom science teachers.

11. Dedham Middle School: the science coordinator.

12. Dedham Middle School: the principal and assistance principal.

Guiding Questions

Although follow-up and clarifying questions were posed throughout the interviews, the teachers, science coordinators, and principals were asked the following six guiding questions:

7. What led to your participation in the WISP program?

8. How has the WISP program impacted your classrooms (for teachers)/the school (for principals)/the district (science coordinators)?

9. What are some specific examples of the impacts that you cited?

10. Have you been involved with UMassBoston projects in the past? If so, how does your experience in WISP compare? Would you do this again? Would you recommend participating in WISP to your colleagues?

11. What changes to the program would you suggest for next year?

12. In your opinion, what are some factors that can assist the program to “live on” after it officially ends?

Findings

1. What led to your participation in the WISP program?
In both towns, the science coordinators had some connection with Dr. Robert Chen, UMassBoston professor and co-PI for the WISP program, as well as the university. In the case of Milton, Dr. Chen is a resident of that town. The science coordinator from Milton also worked on other university/school partnership programs with UMassBoston (e.g., PALMS). The science coordinator in Dedham had a “strong connection” to UMassBoston, being a graduate of its science education program and one who has enjoyed a fruitful relationship with the university as both science teacher and coordinator. Both science coordinators seemed to welcome the opportunity to work with UMassBoston on the WISP program. 

In most cases, the classroom teachers were asked by their science coordinators to take part in the WISP program. Like their science coordinators, all appeared to welcome the opportunity, however one second year teacher in Dedham expressed being a bit overwhelmed by the responsibility. She stated that although she was learning a great deal by being involved with WISP, she thought it was not a good idea to have newer teachers involved.

2. How has the WISP program impacted your classrooms (for teachers)/the school (for principals)/the district (science coordinators)?

3. What are some specific examples of the impacts that you cited?

Although most teachers thought it “too early” to fully determine the WISP program’s impact on students, especially regarding formal assessments, all five had much to say about what they have experienced as positive impacts that the program has had on their students. For the most part, the UMassBoston Fellows were an identified asset to the classrooms and to students. The teachers said that the Fellows have proven “great science resources” who “excite students” with their “enthusiasm and knowledge.” A Dedham seventh grade teacher said, “[The Fellow] brings in fungi for the kids to work with … real, authentic stuff.” And a Milton teacher stated, “The students can’t wait until Wednesday when the Fellow will be in.” As a result of the WISP program, students have been more excited about science; more aware of science careers; and have had relatable role models in the Fellows, who have shared their “wealth of knowledge” with the teachers and students. Teachers in both schools presented student work to the evaluators, including journals, drawings, projects, and photos of field trips. Thus, it is clear that all teachers value their involvement in the WISP program.

The two principals and two science coordinators interviewed expressed their enthusiasm for being involved in WISP. A common theme expressed by all four was mentioned by the Dedham principal: “I only wish that all students could experience [WISP] because it’s so valuable.” All four also thought more teachers could benefit from being involved. In addition, the Milton science coordinator stated that the program’s impact on parents has also been positive. He said, “Some parents have actually complained, asking why their kids aren’t involved as well.”

4. Have you been involved with UMassBoston projects in the past? If so, how does your experience in WISP compare? Would you do this again? Would you recommend participating in WISP to your colleagues?
As stated above, both science coordinators have had fruitful experiences with working with UMassBoston in the past. In fact, the science coordinator of Milton expressed liking the WISP program better than any other UMassBoston partnership program with which he has been involved. As he said, “Students weren’t addressed [in the previous programs] as they are [with WISP].”

All interviewees said that, given the opportunity, they would certainly be involved with WISP again, and would recommend the program to their colleagues, however not without some specific advice (see question 5 below). 

5. What changes to the program would you suggest for next year?

6. In your opinion, what are some factors that can assist the program to “live on” after it officially ends?

Although most teachers found working with their Fellows to be a positive experience, many suggested having the teachers and Fellows meet well before the start of the school year in order to assure partnership compatibility. This would also help in establishing and clarifying expectations for teachers and Fellows. For example, both science coordinator and teachers in Dedham discussed an on-going problem they have had with one of their three Fellows. They have found this Fellow unreliable, often calling in the morning to inform the teacher of her impending absence that day. As this teacher said, this has occurred so many times that, “It got to the point where I now have to have a back-up lesson, because now I have to assume that she won’t be coming in.” They also said that they had expressed their concern with Dr, Chen, however they did not seem satisfied that he had completely addressed this issue with the Fellow. Also, the teachers and science coordinators from Milton suggested when other districts are chosen for the program, they should most certainly be located close to the Neponset River Watershed.

In addition, situations with monetary resources and science equipment were mentioned as needing to be changes for next year. A Milton teacher suggested, “We could use some disposable funds or a slush fund, because we need to buy material and we are not reimbursed for it.” The Dedham principal and assistant principal seemed to agree when they said that it would be helpful for their school to receive a stipend for field trips and material. The Dedham principal stated, “Those kinds of expenses are not built into the [WISP] budget.” There appeared to be confusion regarding the use of UMassBoston science equipment. The Dedham science coordinator expressed his impression that the equipment would be on “permanent loan” to the schools. However, the Milton science coordinator said that the UMassBoston equipment being utilized for the program needed to be returned to UMassBoston, but should be located at a central location where schools could easily “check it out” for an allotted period of time. 

Both principals expressed their desire for high profile publicity regarding the WISP program. They both thought it would be positive to have articles published in local newspapers that documented the impacts of the partnership between their schools and UMassBoston. Additionally, they both thought that, if possible, more of their teachers should be involved. As the Milton principal expressed, “I have two thirsty eighth grade teachers who would love to be involved.”

 In addition, the following suggestions were made:

· As many teachers as possible should be involved.

· Apply for grants for similar partnership programs involving other subject areas.

· Assistance from UMassBoston to identify more funds to support school involvement.

· Fellows’ stipends should be more aligned to the amount of work they do (Some professionals felt, compared to the teachers’ workload, the Fellows were overpaid.).

· Fellows need to know more about pedagogy (i.e., classroom management, differentiated instruction, etc.).

· More time is needed to plan with the Fellows.

· Have two teachers and two Fellows in the same school and working together on the same day.

· Each school should have bound books of materials, lessons, and activities that can be used after the program ends. Thus, the teachers would not have to “reinvent the wheel;” the program could “live on” in this way.

· A continued commitment from UMassBoston to provide teachers with on-going professional development.

· Expand the program to the secondary level.

· UMassBoston could create and on-line, distance courses for both students and teachers, as do NASA and MIT.

APPENDIX 2 – BOSTON PUBLIC SCHOOLS

Summary of the Interview with Marilyn Decker, Science Director

1. To what extent does the WISP program encourage and facilitate content knowledge and experiences for teachers in using environmental sciences (watershed) to teach key concepts?

Boston Public Schools is implementing a uniform science curriculum through its own NSF grant. The GK-12 Fellows went to professional development workshops about this new curriculum along with the classroom teachers.  Having them work side by side with the teachers, having their expertise there has added a great deal to the PD. The benefits go both ways. From the PD sessions, the Fellows learn more about working with this age group of kids—why the science lessons are structured in certain ways, for example.

Working with Fellows has made participating teachers more open to having outsiders come in to the classroom, and has given them experience using a visiting person in a focused way. Marilyn Decker hopes that this will translate into increased invitations to community members to come work with students.

2. What components help achieve or hinder the WISP Program’s goal of developing partnerships among the University, school districts, teachers, and students?

Of all the GK-12 projects in the area, WISP is the only one with a solid connection to Boston science. With WISP, Hannah and Bob have sat in on PD sessions, and Marilyn has attended Fellows’ seminars. The MSP proposal that UMassBoston and Boston Public Schools submitted together last year was an outgrowth of the relationship that the WISP program started.

Marilyn Decker was never involved in any projects with UMassBoston before the WISP program, so she can’t compare WISP to previous experiences. However, WISP compares favorably in her mind to other GK-12 programs she has encountered because she feels WISP fellows are assigned tasks that are consistent with what they should be doing: Fellows’ work is aligned with the school curriculum, and Fellows are used appropriately in the classroom. Her contrasting example from another GK-12 program was an electrical engineering Fellow who found himself listed as the teacher of record for a high school physics class; Marilyn found out when the Fellow appeared at a PD session. 

Projects that disregard the Boston Public Schools administration are a sore point with her. She believes that the combination of the area’s high-power universities and a perception that Boston schools don’t know what they are doing lead to a couple of common (and poor) scenarios: either the partnership deal is made at a higher level (between a Dean and the Superintendent, for example) or there is no involvement of the district (PIs go straight to individual principals.) Lastly, she sees the WISP program as especially valuable because of its UMassBoston connection; the Fellows are more likely to be locals, to be a part of the neighborhoods where the schools are.

Recommendations from Marilyn Decker’s Interview:

· For the GK-12 program to work, the partnership between the university and the school district must be solid. The university can’t swoop in and dictate how things will go. The hardest thing, however, is keeping up the relationship. Time allocation and scheduling is paramount. E-mail has allowed us to accomplish what we have so far.

· Make sure teachers are committed to WISP. The program attracts some really good teachers, but they may already be involved in other projects.

· Monitor how money is spent. WISP money is a chance to purchase equipment and supplies that otherwise would never be possible. Markers and pencils are important, but they aren’t what the money should be used for.

· With an eye towards long-term sustainability, include a scale-down in plans. (Reduce Fellows’ time in class during their second year, for example.)

Summary of Interview with Mary Driscoll, Director of Instruction

Mildred Avenue Middle School, Boston, MA, January 22, 2004

1. What led to your participation in the WISP program?

She was not sure if the information about WISP came to her or to Chris Burdman first, but she initially thought the program would be good for 6th graders. She then approached two teachers, Chris being one, about participating. The other teacher is no longer working at Mildred Avenue School, and Chris, who is part of the Boston teacher leadership program, was “enthusiastic” about being part of the program.

2. How has the WISP program impacted the school and Chris’s class?
More science resources are available as a result of WISP. Students will carry the knowledge and enthusiasm they are obtaining from WISP “throughout their schooling.” Chris, a third year teacher, has found a good colleague in the Fellow, and he is deepening his science content knowledge as a result.

3. What are some specific examples of these impacts?
The sheep heart lesson that the Fellow facilitated was an excellent way for Chris to learn about a science lesson and resources about which you would not otherwise have known. The Fellow’s expertise in technology (i.e., creating the movies of the frogs using Macs) has also helped extend Chris’s knowledge in this particular area. As a result, he is now integrating technology in some of his other work as well.

4. Have you been involved with other UMassBoston programs?

No.

5. How would you describe the relationship between the Fellow and Chris?

It is an “honest and open” relationship, which has helped facilitate “a lot of creativity and energy” in Chris’s classroom. There is a “give and take” between them; they help each other with their “strengths and weaknesses” (i.e., the Fellow regarding her classroom management, and Chris regarding his science content knowledge). They also have “a lot of fun with each other.”

6. Do you have any suggestions for improving the program for next year?

· Fellows should stay at one school for 2 years, as long as relationship with the teacher is working.

· “Somehow” capture the reflections (i.e., what works and what does not) of both the Fellow and teacher and share them with the larger program. This may help “keep it going” after the Fellow leaves.

· Better access to and availability of resources, such as sheep hearts, after Fellow leaves.

· Would like to have a report of how WISP has been working in the other schools. 
Summary of Interview with Chris Burdman, Sixth Grade Teacher

Mildred Avenue Middle School, Boston, MA, January 22, 2004

1. What led to your participation in the WISP program?

He learned about it as a result of his participation in the Boston teacher leadership program. Apparently, Bob Chen emailed Jack Sheridan about WISP, and Jack forwarded it onto the teacher leaders. According to Chris, most of the Boston teachers involved in WISP became aware of it through the teacher leadership program.

2. How has the WISP program impacted your classroom?

An immediate impact is financially. He has more funds to buy equipment; this has made his teaching “better and easier.” Having the Fellow, an expert in science, in the classroom helps to foster “enrichment” for the students, something that he “doesn’t have time to do.” This enrichment helps kids learn new skills. In the future, he would like the whole class to be involved in the program (currently only a group of students is involved); he can see how the frog unit that the Fellow has facilitated can extend to the weather and human body units that are part of the sixth grade curriculum.

3. What are some specific examples of these impacts?

The students involved in the frog unit with the Fellow are “very excited” about participating. They really look forward to their time with the Fellow. This has helped make his class “a better experience.”

4. Have you been involved with other UMassBoston programs?

This is his first time, but the Boston teacher leadership program has “opened doors” for him, such as the WISP program.

5. What changes would you suggest for next year?

6.  What are some factors that can help this program live on after the Fellow leaves?

· His relationship with the Fellow “works and works well.” Fellow and teacher need to have a great connection for the relationship to work. He has heard “nightmare stories” from other partners in Boston. (From Sharon, the Fellow: A short trial period in which the Fellows and teachers can get to know each other. Perhaps some time during the first workshop.)

· A lot of the PD workshops were “a waste of time.” 

· The teacher and Fellow should have specific planning days pre-planned throughout the program. 

· The whole program should be working towards a common goal, “something” that each school could contribute to regarding the watershed (e.g., one school the frogs, another vernal pools, etc.). This could culminate into a science fair with all the teachers, Fellows, and students.

· Being able to talk to others in the WISP program during the year would also be helpful (“I don’t even talk to the others in Boston.”)

· He enjoyed the Blue Hills Observatory hike, and Larry Lowery, “a phenomenal speaker” who spoke on the brain. However, he said, “I can’t recall what happened during the other eight days [of workshops].”

· There should be “one central person” at UMassBoston whom he could contact for material and resources.

· There should be experts on-site at the Watershed that know “how to speak with kids.”

· Sharon, the Fellow: There should be a “discretionary fund” for teachers to buy what is needed for lessons.

· Sharon, the Fellow: There should be two trips to the watershed.

· The teacher-Fellow partnership should last at least 2 years.

APPENDIX 3 – WISP PRINCIPAL INVESTIGATORS

Dr. Bob Chen and Dr. Hannah Sevian, December 11, 2003

1. To what extent does the WISP program encourage and facilitate content knowledge and experiences for teachers in using environmental sciences (watershed) to teach key concepts?

During its first year, WISP has shifted its work to better match the goals and objectives of its schools. WISP’s continuing goal is not enrichment, but sustainable curriculum change. The thinking behind the program was that undergraduate general science classes are too late to reach most kids. So, in order to reach kids earlier, something must be done to teach the teachers. 

Teachers gain extra help in the classroom, science content knowledge, and they develop lessons that they can continue using for years. ESCI in August gives teachers a base of watershed science knowledge. Having scientists at [Boston FOSS training] teacher professional development transformed the discussion because people with working science expertise were participating, and teachers seem to leave WISP PD feeling rejuvenated. Also, equipment and supplies are available throughout the year for classroom use; teachers and students learn to use it.

Improvement in student achievement is difficult to assess. There are control groups. For instance, only two of the three 7th grade classes in Milton have Fellows.

2. What components help achieve or hinder the WISP Program’s goal of developing partnerships among the University, school districts, teachers, and students?

At the University level, the first year of the WISP program has proven that UMB has the capacity to do something like this and do it well. The scientist community at UMB supports the WISP program; teachers have been surprised at the involvement of the faculty. Also, the Fellows are more interested than Bob Chen expected. However, Bob is the linchpin of the program. He and Hannah work well together and get things done. But, faculty involvement happens when (and if) Bob makes a request, Faculty members do not take the lead. One detail that may be preventing more faculty involvement is the tenure system. By spending too much time on WISP, there is a perception that junior faculty could be risking tenure. 

The WISP program is leading to other ventures with the school districts, e.g. an MSP proposal written in collaboration with Boston, and other grants with Milton. This hasn’t happened to the same degree with Dedham; Lornie Bullerwell (Dedham’s science coordinator) is retiring this year. The MSP proposal grew out of the GK12 experience. Even if UMB doesn’t get the MSP, Bob and Hannah feel that the Provost will put some of the proposed ideas/changes into effect.

The WISP program enjoys a strong partnership with the three school districts, and especially with the three science coordinators. The coordinators had a huge role in shaping the program. One obstacle to the program’s success is the daily reality of the schools—Bob feels that they were braced for it, but that it is difficult, regardless. Also, there isn’t much buy-in from Boston principals. 

Lastly, Community Wide days have been a struggle. Workshop days are successful at getting Fellows and Teachers together, but how can the program build student, parent and community involvement in the Watershed? 

3. Recommendations from Bob Chen’s and Hannah Sevian’s Interviews:

· WISP should continue to tailor itself to the needs of participating districts, guided by the science coordinators.

· Improve outreach strategies to increase participation in Community days.

· Bob and Hannah should plan for and attempt the spreading out of responsibility among the other project leads.

· Continue (through MSP or not) working with the Provost to implement changes at UMB.

· Earlier planning for Fellows and Teachers. Teachers need June involvement; they can’t wait until September. 

· Explore other workshop/meeting configurations. Teacher time is incredibly valuable, and there are times during the year when they can’t be out of their classrooms (e.g. September). How can WISP be more time-efficient? Give up a workshop day for the hours?

· Tools like the TPC and classroom observations should be introduced to teachers in a productive, non-threatening way.

· Early announcements of everything.

· EXPECTATIONS for Teachers and Fellows need to be clear.

· This year, there was a lot of upheaval in Boston, with teachers getting re-assigned elsewhere. They expect things to be smoother this year, but there isn’t any guarantee. What, if anything, could the WISP program do to minimize the damage if it does happen again?

APPENDIX 4 – WISP FELLOWS

Focus Group with the WISP Fellows, December 9, 2003

1. To what extent does the WISP program encourage and facilitate content knowledge and experiences for teachers in using environmental sciences (watershed) to teach key concepts?

ESCI week gives teachers background content knowledge in watershed-related subjects. Working with the Fellows helps teachers develop a store of lesson plans. Focusing on a local watershed makes the content information more relevant to students.

Fellows report that teachers who already espoused inquiry as a vehicle for science education appreciate having the equipment and extra adult in the classroom to make it easier/possible. Other teachers who were initially skeptical are now enthusiastic. One teacher no longer immediately tells students, “You’re wrong” when they attempt to answer questions. Teachers and students ask the Fellows lots of content questions; they are eager to have access to the Fellows’ science expertise. Also, the WISP fieldtrips to brooks and ponds are key. The students get to do hands-on science outdoors and they have lots of fun.

Over the course of the semester, students became less anxious. At first, they looked for instructions on how to do activities; now they are more comfortable with trying things out. In several classrooms, participating in the WISP program is the first time that the students have gotten to touch any equipment. Before, if any experiments were done in class, they were demonstrations done by the teacher. The students enjoy using the microscopes and sampling tools.

The students are very enthusiastic and pay attention on WISP days. They view the days when the Fellows come to class as exciting novelties. They enjoy having someone in class who is perhaps younger than their teacher. They are learning science concepts as well as about higher education. Having women and people of color visit share their science expertise has opened the students’ eyes to new possibilities for their own futures, particularly in Boston schools with high minority populations.

2. What components help achieve or hinder the WISP Program’s goal of developing partnerships among the University, school districts, teachers, and students?

The teachers value the access to resources and equipment that comes with partnering with UMass Boston. Success in WISP classrooms is spreading beyond the science departments. Other teachers want to incorporate inquiry into their classrooms. At one school, math teachers, student teachers, and the teacher of a service-learning elective are changing their practices as a result.

Some biology professors at the University are using samples collected by the WISP students. This program is prompting them to think beyond graduate students.

Also, some, but not all, schools have developed successful PR strategies. It would be helpful to replicate the strategies across the program.

3. Recommendations and comments from the Fellows’ Focus Group:

· Being a Fellow has improved our own teaching and it forced me to know concepts in a more complete way.

· For many Fellows, the WISP schools are different from the schools we attended ourselves. Working with students in Boston, Milton, and Dedham has changed impressions and broken down stereotypes.

· Fellows need more guidance in the beginning as to what is expected, especially in terms of their role in the classroom.

· Teacher-Fellow pairs need to meet earlier to plan.

· When choosing teachers, their openness to having an outsider come into their classrooms and experience working with outsiders is more important than their length of teaching service.

· People considering becoming a Fellow should know that it’s very time-consuming. 2 days per week in the classroom may require traveling to the school on other days for planning, since there's no guarantee that the teacher can plan for the next week on the same days that the students do WISP activities. Travel time can seriously add up, too.

· Change the fall class to be more like the Spring 2003 offering that focused on pedagogy. Since Fellows are finally in classrooms during the fall, issues of how to teach inquiry-based science and middle school pedagogy have fresh relevance.

· The Fall 2003 class was too long (Fellows don’t necessarily need the credits).

· School sites should be chosen with an eye towards whether there is a testable body of water within reach via walking or public transportation. Some Fellows spent lots of time trying to arrange transportation for their teacher and students, and weren’t always successful.

· PR should be more centralized. Some schools had success with fliers to parents and newsletters. Those successes should be copied program-wide.

