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Introduction

From mid-February through May 2005, Rockman et al (REA) evaluation staff conducted phone interviews with a group of secondary and higher education educators for the University of California Museum of Paleontology’s (UCMP) evolution Web site project. The purpose of these interviews was to evaluate the extent to which educators have used the UCMP evolution Web site in their classroom teaching, assess the nature of its use, and gauge the perceived impact on teachers and students. The interviews also solicited feedback and recommendations for improving the Web site. 

Methodology
The educators in the sample represent a subset of those who attended a Fall 2004 workshop showcasing the site at the annual California Science Teachers Association conference, and who also indicated on a subsequent workshop evaluation that they planned to use the site in their classroom teaching. Each of these teachers who indicated they would use the site (11 teachers) was contacted, via email and phone, to solicit their participation in a half-hour phone interview. To facilitate recruitment, each educator was offered some fossil specimens for their participation. Six (6) teachers ultimately responded and completed interviews. 

The interview protocol included 15 individual and multi-part questions focusing on the following areas:

· Demographic background information (teachers’ background; characteristics of the class(es) taught); 

· Teacher reactions to the site; 

· Details about the level and type of site usage (amount of time spent on the site; sections used most frequently; nature and purpose of use); 

· Student reactions to the site; 

· Impact of site usage on teacher preparedness;

· Impact of site usage on student attitudes; 

· Recommendations for improving the site; and

· Other comments.

An additional multi-part question solicited suggestions for an upcoming UCMP Web site and assessed educators’ interest in participating in a future evaluation activity.

Sample

Respondents included California middle and high school science teachers and a community college science instructor. The educators represented a range of geographic settings. Table 1 displays the teachers’ demographic profile.

Table 1. Demographics of Sample (N=6)

	Geographic Setting of School

	Urban
	3

	Suburban
	2

	Rural
	1

	Grade Levels Taught by Teacher

	Middle School
	3

	High School
	2

	Community College
	1

	Classes for which Site was Used
	

	Life Science (7th grade)
	2

	Honors Science (7th grade, focusing on Life Science)
	1

	Biology (9th grade and mixed 9th/10th/11th grades)
	2

	Zoology (college level)
	1

	Teacher Expertise Level
	

	Novice (0-2 years of teaching evolution)
	2

	Intermediate (3-6 years teaching evolution)
	3

	Expert (7-10 years teaching evolution)
	1

	Teacher Degrees
	

	Bachelor’s degree:
	

	
Biology
	4

	
Chemistry 
	1

	
Zoology
	1

	Master’s degree:
	

	
Biology
	1

	
Zoology
	1


Findings

As mentioned earlier, the interview questions solicited information about teachers’ overall impressions of the site, their extent of using the site; ways in which they used the site; student use of and reactions to the site; ways in which use of the site may have impacted teachers and students; and recommendations for improvement.

Overall Teacher Impressions

All 6 of the interviewed educators had overall positive impressions of the evolution Web site. Phrases used to describe the site ranged from “very user-friendly,” “extremely helpful,” and “an amazing resource”  to “extensive,” “I really like it,” and “I love it.” In particular, teachers commended the site for its wealth of lab/activity ideas—both hands-on and computer-based—which can be used or easily adapted for all levels of students. They also appreciated the extensive teacher background information, commenting that it enables novice as well as experienced teachers to increase and update their knowledge of evolution concepts. A few teachers mentioned appreciating the site’s coverage of common misconceptions, and one commended the site for its links to outside resources. 

Teachers commented on the ease of navigating the site to find needed information--in the words of one educator, “they do a great job of helping you get where you need to go.” A few added that the site offers so much information that it takes some time to become familiar with where everything is. 

Some examples of teachers’ overall impressions of the site are as follows:

It’s a place that has pretty much anything you’d be looking for….

It’s a good resource for understanding evolution concepts—both for the beginning teacher as well as the experienced teacher.

It is the first place a teacher should go to find teaching resources on evolution.

…it’s an excellent site to get teachers familiarized or updated with topics on evolution as well as to lead them to resources that they could use almost immediately in their classes….

Extent of Use

The interview questions asked over what length of time and how often educators used the Web site (or resources from the Web site) for their classroom teaching. The responses ranged broadly from three days (to use and adapt a lesson from the site) to twice a week for a year (this teacher lives in an area where evolution is “not talked about,” and wanted to fully prepare herself with the knowledge needed to address her students’ questions).  

Teachers gave the following responses indicating their extent of using the site:

· Three days 

· Every day for 2 weeks 

· 4 times/week for 3 weeks 

· Two to four times/week for 6 weeks 

· Two times/week (in hour-long sessions, at least) for a couple of months 

· Two to three times/week for 4 months (1 month of it with students) 

Nature of Use

A number of interview questions were designed to clarify how educators have been using the site in their teaching. When teachers were asked which section(s) of the site they used most frequently for their teaching, their responses varied. The lesson database, which contains activities categorized as either Web activities or classroom (non-Web) activities, clearly stood out as the most highly used section. Five of the 6 participants mentioned that they used the lesson database more frequently than any other section. The only educator who did not frequently use the lesson database explained that she felt she “had all of [the activities] already, because I’ve gone to all of the workshops and received them there…but I would recommend the lesson plans to other teachers.”  (This particular teacher does not currently use the site’s web activities because computer access is a problem at her school, but she did mention using several classroom activities.) 

Other frequently used sections of the site included Misconceptions (3 participants), Evolution 101 (2), and Evidence (1). (Some educators mentioned multiple sections.) 

Use of the Lesson Database: The educators mentioned using 14 activities--a total of 9 classroom activities and 5 Web activities--from the database of the UCMP evolution Web site. Each participant used 1 to 5 activities from the database, as follows:

· 1 HS teacher: 1 activity

· The college instructor: (parts of) 2 activities

· 1 HS teacher: 4 activities (note: for three of them she could not recall the names, thus they may not be reflected in the activity list shown above)

· 3 MS teachers: 5 activities each

In the following bulleted lists, each activity title is followed by the number of educators who reported using it. 

Classroom activities:

· “Clip Birds” (2 MS teachers)

· “Sequencing Time” (2 MS teachers)

· “Breeding Bunnies” (1 HS teacher)

· “Great Fossil Find” (1 MS teacher)

· “Battle of the Beaks” (1 MS teacher)

· “How Much is a Billion?” (1 MS teacher)

· “What Came First” (1 MS teacher)

· “Xenosmilus” (1 HS teacher)

· “Making Cladograms” (a variation activity from it called “Molecular Biology & Phylogeny”) (1 community college instructor)

Web activities:

· “What Did T. Rex Taste Like? ” (2 MS teachers and 1 community college instructor, with 1 MS teacher indicating she would like to use it if she had more time)

· “Stories from the Fossil Record” (2 MS teachers)

· “Understanding Geologic Time” (2 MS teachers)

· “Getting Into the Fossil Record” (1 MS teacher)

· “Adventures at Dry Creek” (1 MS teacher)

The participants used these activities to teach 20 lessons. Overall, in this sample, the activities found the greatest use among middle school teachers, and all three teachers who used the greatest number of activities (5) were middle school teachers. Furthermore, analysis of the activities used by the participants from the lesson database indicates that the classroom activities are more commonly used than the Web activities among this sample. All of the educators reported using at least 1 classroom activity from the lesson database, and the number of classroom activities used by each educator ranges from 1 to 5.  In contrast, 4 of the 6 participants reported using one or more web activities, with each of those participants using 1 to 4 Web activities. (One of these teachers used a Web activity last year, but not this year.) 

Educators who did not use Web activities indicated that limited computer access is an issue (including the teacher who used a Web activity only the previous year), while another educator indicated that time constraints prevented her from using more than one activity (a classroom activity) from the site this year. 

Some teachers used the activities to teach the fundamentals of key concepts, while some used them to reinforce concepts taught previously. The introduction of concepts and the extension and enrichment of learning are other purposes that the activities served. 

In order to gauge the extent to which the activities were used to teach various evolution-related topics, the coverage of topics across the activities taught was calculated, based on information shown in the UCMP lesson database index. Table 2 lists the evolution-related topics and the number of times an activity covering this topic was used by the participating teachers. 

Table 2: Coverage of Topics in Activities Used by Participating Teachers (N=6) 


	Topic
	Actual Usage:

Number of times an activity relating to this topic was used from the database
	Availability:

Number of relevant activities available in the database

	Nature of Science
	7
	45

	Evidence for Evolution
	6
	21

	Geologic Time
	6
	10

	History of Life
	5
	14

	Classification/Phylogenetics
	4
	10

	Adaptation
	3
	18

	Natural Selection
	3
	17

	Speciation
	0
	6

	Relevance
	0
	2

	Artificial Selection
	0
	1


As shown in the “Actual Usage” column of the table, the activities teachers used from the site focus more on Nature of Science, Evidence for Evolution, and Geologic Time, than they do on Classification/Phylogenetics, Adaptation, and Natural Selection. None of the activities that these teachers used focuses on Speciation, Relevance, or Artificial Selection, though this may be due to the lesser availability of activities on those topics (as suggested by the “Availability” column of the table).  Note: The small sample size precludes statistical testing to assess whether any topics are taught at a level that is disproportionate to the availability of relevant lessons.

Most Helpful Sections of the Site: A subsequent question in the interview asked what sections of the site teachers found especially helpful in their teaching, and why. Five of the 6 participants mentioned the lessons. When asked to explain their response, 4 of these teachers indicated that the lessons enhanced and reinforced student learning about evolution-related topics via an interactive, hands-on, inquiry-based approach. A few teachers commented that the lessons expanded their repertoire of useful strategies and resources for teaching evolution concepts. According to another teacher, “These lessons really fill a gap in what’s available among other curricular materials.”

Three teachers commented that the lessons are designed with teachers’ needs in mind, with useful features such as a “nice explanation of the background,” identification of the learning goals, a list of preparation steps including clear directions for setting up, and assessment questions. In the words of two teachers:

About 70% of the materials that I used to teach my unit on evolution came from the UCMP evolution Web site. I have never seen online modules as well done as the UCMP ones…They’ve taken into consideration teachers’ needs a lot.

For a hurried teacher, it was wonderful. I knew what I was going to focus on, but not quite how to bring the idea across to the students, and for this it was really helpful….There’s something for every purpose, every teaching need…

Two teachers praised the design of the Web activities for not allowing students to proceed until they correctly answered the questions presented, a feature which one teacher noted “makes them really think more.”  Another teacher liked the accountability aspect of the Web activities that required students to record evidence of what they were learning, for example, on a worksheet, which also reminded students of the main point of the lesson. One teacher appreciated the Web activities because, she says, their preparation is less labor-intensive, freeing teachers to spend more time on the facilitation.

Three teachers mentioned that the lessons facilitate connections between major concepts in science, such as between genetics, the environment and natural selection; and between geologic time, paleoecology, and evolution. According to one of these teachers, this facilitated her instruction of 7th-grade standards-based content because it not only enabled her to address science standards, but also to tie them together. Another teacher mentioned that the activities helped connect everything her 9th grade biology class has been studying all year.

One teacher commented that the most helpful sections of the site are Evolution 101, Evidence, and Misconceptions, because they fleshed out her knowledge of key evolution-related concepts in greater detail. (This teacher especially liked the “quick quizzes” at the end of each section, noting that they were educational and fun). Another teacher who most appreciated the lessons added that she also found the site’s background information on evolution very useful as a review/refresher. (This teacher holds a master’s degree in zoology.) The usefulness of the site to prepare for teaching was likewise emphasized by a third teacher who has had less coursework in biology, but rather holds a bachelor’s degree in chemistry. Not only did this teacher use the site for reviewing key concepts, but she also found the Misconceptions section helpful because it enabled her to “see where students have difficulties.”

Students’ Experience with the Site: Participants gave additional details on how their students used resources from the site. The teachers tended to use the activities more often in the classroom, than as homework assignments. Part of the reason is that not all students have home computers with Internet access. One 7th grade teacher commented that she would hesitate about assigning a Web activity as homework because she feels some of her students would need either guidance in navigating through the site, or monitoring to keep them from clicking through the pages without reading the content.  

All 6 teachers asked their students to interact with the Web site—for 4 teachers, students directly experienced the site via Web activities, whereas for 2 of them, students visited the site for independent research projects. The following findings elucidate the contexts and variety of ways in which teachers and students used the site:

· Five of the 6 participants used classroom and/or Web-based activities in their classrooms, while 1 participant (a community college instructor) used the activities as homework assignments.

· Altogether, 3 teachers asked their students to use the site outside of class. Of them, 2 teachers assigned one or more activities as homework: one 7th grade Life Science teacher assigned “What Does T. Rex Taste Like?” as an optional extension/enrichment exercise (optional because not all students had Internet access at home), while the other, the aforementioned college instructor, assigned parts of two activities (“What Does T. Rex Taste Like?” and the variation activity from “Making Cladograms”) as required homework to reinforce concepts taught in class. 

· Two teachers (a high school teacher and the 7th grade teacher noted above) sent students to the site to conduct independent research for projects, with mixed results. In a previous year, the 7th grade teacher had tried referring some of her students to the Mechanisms of Evolution section to find information related to particular science education standards. Because she found that the reading level was too high for her students, she decided against sending them to the site this year. However, she noted that “it was very easy for them to find info that pertained directly to the California state science standards on evolution for 7th graders.” In the other instance, the high school teacher provided her students with a list of online resources they could use to write a report on the evolution of a native California species and look up answers to a battery of related questions. The links to the sites, including the UCMP evolution Web site, were accessible through a Web site developed by the school librarian. Although the librarians “loved the UCMP Web site,” this teacher did not know how much time the students spent exploring the UCMP site. 

· When asked whether they would send their students directly to the Web site in the future, the high school teachers and college instructor indicated they would do so, in order for them to explore, conduct research for an assigned project, or seek out answers to their questions. In contrast, the middle school teachers are less likely to send their students to the site because they feel the reading level and content are too advanced for their 7th graders.

Student Reactions

When asked how their students responded to the Web site, all of the educators had positive comments. All of them specifically mentioned that they felt their students enjoyed the activities and that they “liked” or “loved” them. Teachers felt that their students enjoyed the inquiry-based approach of the activities, including the interactive Web activities which posed questions and gave feedback on their answers. As one teacher noted, “My kids are competitive and like to get feedback on how they’re doing.” 

For classroom activities, the hands-on aspect appears to be especially appealing, especially for students who do not enjoy reading. The mystery aspect of “Xenosmilus” intrigued students, according to one teacher, who explained: “The students liked how they got to follow the clues slowly…They liked the mystery of it all.” Students were furthermore surprised to discover things they did not previously know. According to some teachers, part of the appeal of the lessons is that they make the science behind evolution understandable, enabling students to experience success. For example, “’Battle of the Beaks,’” one teacher noted, “makes natural selection really obvious.” 

Some of the lessons appear to hold enduring appeal, as teachers mentioned using them year after year or plans to re-use them next year (e.g., “Breeding Bunnies,” “Great Fossil Find,” “Making Cladograms,” “What Did T. Rex Taste Like?”).  One teacher even commented, “We just did the ‘ClipBirds’ classroom activity, and my kids loved it! They wanted to do it again!” Many of the teachers also look forward to using additional activities from the site that they have not yet tried. 

Five of the 6 teachers were asked whether the site affected their students’ interest in evolution. Most (4) of the teachers felt that the site piqued their students’ interest in evolution, while the 5th teacher was uncertain. As one teacher explained, “I think it made [evolution], and the whole process of looking for data, more real to them. It emphasized the scientific process, because the exercises make you figure out the answer.” 

Student Learning

Although the interview did not specifically ask about the site’s impact on student learning, 5 of the 6 participants reported that their use of the site enhanced student understanding of evolution concepts.  

· Speaking of the Web activities, one teacher of 7th grade honors science noted that “[My students] learned quite a bit, in an inquiry way….as we went through discussing evolution, it really helped them to make connections.” She explained that the “Adventures at Dry Creek” Web activity helped students learn how to use the scientific method, while “Stories from the Fossil Record” improved their understanding of evolution and the ways in which fossils can show evidence of evolution. “Understanding Geologic Time,” she noted, also had a positive impact on student learning, and she felt most of her kids could have success with it. This teacher added that her kids seem to retain information better through the Web activities.

· Although the reading level of the Mechanisms of Evolution section was too high for the 7th graders of another teacher who asked them to explore it, this teacher felt that the pictures “really helped them understand mechanisms of evolution better,” which was useful because, she added, it is an area that is challenging to teach.  This teacher also reported that “Great Fossil Find” helps her students understand the nature of science.

· A 9th grade teacher indicated that the “Breeding Bunnies” classroom activity encouraged her students to learn the science behind evolution, “even if they didn’t want to.” 

· Another 7th grade teacher found that her average and higher performing students “learned a lot that they didn’t know before,” as shown by their scores on the pre- and post-tests she used from the Web activities. This was not the case, however, for her special-needs students (comprising 35% of one of her classes), who needed some prompting to find the answers.

· A biology teacher of grades 9/10/11 was delighted that the interactivity of the activities “tricked” her students into learning. After completing “Xenosmilus,” her students were subsequently able to extend and apply their newfound knowledge when discussing other examples of adaptation. 

Barriers to Learning About Evolution

Three of the participants alluded to barriers that some of their students generally have with regards to learning about evolution. One of these teachers explained, however, that the UCMP evolution Web site enabled her to teach evolutionary processes even to her reluctant students, because it provided a fun and non-threatening way to learn about evolution. This is how she described her 9th grade students’ reaction to one of the classroom activities, “Breeding Bunnies”:

They really liked it. It took them a few generations, and they said, “Oh, my gosh—all the bunnies are dying!” It enabled them to see evolution in action, where it’s not threatening, so that they can get the science without complication….this lab enabled them to see that [evolution] makes sense and they can see the science behind it, even it they choose not to think about evolution.

The second participant, a 7th grade Life Science teacher who spent more time on the site than any other teacher, shared that the most helpful aspect of the Web site was that it offered the necessary information to address her students’ questions. In her words:

I live in a place where evolution is not talked about, and I spent lots of time on the site since I wanted to make sure I could give kids accurate answers to their questions.

The 3rd participant, a 7th grade honors science teacher who used five classroom and Web-based activities with her students, reported that the site increased her students’ interest in evolution despite their reluctance, while making it easier for them to understand evolutionary concepts:

[My students] were reluctant to ask questions about evolution, but at the same time, with all the evidence they saw, they almost didn’t question the fact that evolution is happening, even if they did have strong religious convictions. It also got them more interested, and sparked their curiosity. The site helped to make the concepts easier to understand, since they could grasp the major key ideas.

Impact on Teachers

When asked whether their use of the Web site increased their level of comfort or preparedness for teaching evolution, all 6 participants gave a positive response. Four of the educators explained that the site increased their level of comfort and preparedness by providing a ready source of valuable activities, thereby expanding the range of strategies they can use to teach evolution concepts. 

For example, the following comment from a 7th-grade teacher in her first year of teaching evolution is illustrative: “I feel like having that site was an extreme help to me…[it was] a place where I could find a bunch of stuff other than what I could find in the textbook. It was comforting to have this source of lessons.” 

A high school teacher with intermediate teaching experience explained, “Before, I didn’t have much access to lab activities that allowed students to grasp evolution. The Web site gives you all sorts of opportunities and examples of resources that you don’t have to try to find in books, and you know it’s got good information.” 

For the more experienced teachers with already-established repertoires of lessons, the Web site allowed them to expand and update their approaches to teaching evolution through hands-on, inquiry-based activities. For example, one teacher commented that “ClipBirds” gave her a “new twist” for teaching natural selection.

Two participants attributed the increase in their level of comfort/preparation to the site’s wealth of solid background information on evolution concepts, as well as misconceptions. One of these teachers, who is in her 4th year of teaching 7th grade science, commented:” The Web site has given me so much info and so much knowledge, and helped me feel more comfortable teaching evolution.” The second respondent, a high school teacher who was teaching evolution for the first time this year, explained: “It’s definitely a huge resource…When the kids had questions or got concerned, I could look up their questions and see the answers, and the Web site could help me give a better explanation.”


For educators with more than one year of teaching experience (4 of the 6 participants), the interview also asked whether the Web site influenced the way they teach evolution in the classroom. Three of the 4 respondents replied in the affirmative, indicating that they now teach using a more hands-on, inquiry-based approach. Their comments are as follows:

Instead of just lecturing or having [students] read the information, or else doing an activity where they pretty much know the answer, these activities are geared toward having them find out the answer….I teach evolution using more exploration/inquiry now.
I teach evolution in a more hands-on fashion [now]. Before this, I didn’t have a decent lab activity for my kids to do.

Definitely, it changed my teaching of evolution immediately into being more hands-on….It’s relatively hard to find good lessons that teach these concepts.

The only teacher whose instructional approach to evolution did not change because of the UCMP Web site indicated that she already tends to “do different things each year.”

The interview went on to ask participants whether their use of the UCMP teacher Web site on evolution has increased their level of comfort or preparedness for using Internet-based resources in the classroom. In response, 2 teachers replied yes. One of them commented that the design of the site made it easy to use, and added:

I was frustrated when I tried other Internet projects since our technology wasn’t up-to-speed, but overall, when I went into the computer lab for these, they went fairly smoothly. And it was easier for the kids to figure out where to go and how to move along. There weren’t as many glitches like we had experienced with other Internet-based projects.

Three of the participants indicated that their use of the site did not affect their comfort/preparedness for using Internet-based resources in the classroom, because they were already familiar with and felt comfortable using them. The remaining participant was unsure whether her use of the site impacted her in this way because, as she explained, she had only used it for three days and still needed to spend more time exploring the site.

Suggestions for Improving the Site

One item asked whether participants had any recommendations for improving the site. One educator replied no, commenting that the site was easy to use. The remaining participants offered a variety of comments and suggested improvements, as follows:

Navigation and Ease of Use:

· Shorten the URL for the Web activities, if possible. School computers do not always save bookmarks, and students have difficulty typing in the URL because they do not usually have good keyboarding skills and often mistype.

· One teacher noted that the site did not provide an easy way for students to return to where they left off working on a previous day. Instead, her students had to click through all the pages to get back to the page where they stopped. 

· For teachers who have never explored the site, the lesson database is difficult to find. Perhaps move it to a more up-front location in the site. 

· Offer more workshops for educators who are not very tech-savvy and who need guidance in exploring and using the site. 

Activity Design:

· Some of the activities are “great as a starter,” but they do not offer many assessment strategies or guiding questions. It would be helpful to add more assessments and questions to probe for understanding. (“ClipBirds, for example, would benefit from the addition of more follow-up questions.)

· Provide more extensions for some of the activities, including suggestions for how to conclude activities with a lab write-up/report. (One teacher, for example, was unsure how to extend “How Much Is a Billion.”)

· One teacher (college instructor) expressed concern about the availability of teacher keys, for activities that offer both a teacher site and student site. She felt her students would be able to find the answers. 

Content:

· Add activities to support the teaching of additional concepts, including the genetic evidence for evolution; natural selection and adaptation (one teacher would like a Web activity on this); and biodiversity.

· Offer a section appropriate for younger students, or links to student-oriented Web sites about evolutionary concepts. 

· Provide more interactive activities, like “What Does T. Rex Taste Like?”

Other Comments About the Site

Five participants gave additional comments about the UCMP evolution Web site, and all of them were positive. Most of their comments focused on the quality and wealth of the site’s content, while one reiterated her praise of the smooth functionality of the Web site (given the “archaic technology” at her school) as well as the clarity with which the site presented its content. A few comments are shown below.

It’s a central clearinghouse for anything you’d like to know about evolution.

I just love it! It’s a great site, and made me feel a lot more confident teaching evolution. Really great info for me.

It had what I was looking for—it had the answers. I found it immensely useful. When I go back this summer, I’m definitely going to use your Web site.

Suggested Content for “Evolution Library”

The interview also asked participants to identify the kinds of resources and topics they would like to be able to access, for themselves and their students, through a browsable site that is being developed for the UCMP evolution Web site, called Evolution Library. Individuals suggested a variety of features and components for the Evolution Library, as follows: 
· Resources that are standards-aligned and easy to search by topic and by standard.

· Recent research illustrating examples of evolution to kids, including examples of speciation--specific examples of an event in time where things have changed.  

· Student-friendly information on radiometric dating, dating of fossils, and how old things are.

· More images of past life (this teacher wants students to see that dinosaurs are not the only example of past life, and would like more images from the Devonian, Protozoic, and Bendian).

· A place where teachers can post questions and get answers, for times when they encounter a roadblock.

· A search engine that can accommodate misspellings (if a misspelled word was used, it would be helpful if the site could rank the search results and prompt users with a question such as, “Is this what you’re looking for?”, depending on what the spelling suggests).

· A section on what scientific theories are, the validity of theories, and what theories mean in science versus colloquially. 

· Anything dealing with how teachers can handle creationism.

Individuals also suggested that the Evolution Library offer resources on the following topics:

· Darwin’s research and natural selection.

· More about mechanisms of evolution.

· More on the evidence for evolution (multiple participants suggested this; the college instructor cited the “Molecular Biology & Phylogeny” exercise from “Making Cladograms” as an example of the kind of activity that the site could offer more of, because it engages students in looking at contemporary evidence of evolutionary processes).

· Charles Darwin—how he came up with his ideas and what influenced him, the significance of his contributions, and any history about his life. 

· Adaptation and variation (genetic, but also phynotypical).

· The connection between biodiversity and evolution.

· The connection between the evolution of the Earth and life.

Conclusion

Overall, teachers reported a positive experience with the UCMP Web site on evolution. Their use of the site ranged broadly in duration, from three days, to 2-3 times per week for four months. In general, teachers found it relatively easy to navigate through the site, and could find the resources they needed after spending time becoming familiar with the layout of the site.  

The site provided both seasoned and novice teachers with a wide range of resources they considered very useful. As one teacher put it, the site offers “something for every purpose, every teaching need.” The teachers valued the site’s wealth of background information on evolutionary concepts, including information to address misconceptions. Seasoned as well as novice teachers appreciated the site as a place to review content in preparation for teaching.

For most teachers, however, the most helpful section of the site was the lesson/activity database. This section of the site, moreover, was the most frequently used. The participants reportedly used a total of 14 activities—9  classroom and 5 Web activities—from the site’s lesson database. 

Each participant used 1 to 5 activities from the database, with the greatest number of activities (5 per person) used by middle school teachers. More teachers used the classroom activities than the Web activities. Reasons given for not using the Web activities included limited computer issues and time constraints. 

Teachers reported that the activities offered in the lesson database are especially helpful because they use an interactive, hands-on, inquiry-based approach to enhance student learning. The activities also help facilitate connections between major concepts in science, teachers noted. The lesson database is valued because its activities expand teachers’ repertoire of available strategies for teaching, and they “really fill a gap in what’s available among other curricular materials.”  Teachers also felt that the lessons are well done, designed with teachers’ needs in mind. 

Teachers reported that their students liked and enjoyed the activities they used from the UCMP lesson database. Most of them feel that it piqued their students’ interest in evolution, in part because it made evolution, and the scientific process, “more real to them.” Students were reportedly surprised to learn things from the activities that they did not previously know. The web activities were praised for their immediate feedback to students, which “makes them really think more.” For classroom activities, the hands-on aspect is seen as especially engaging to students. 

A few teachers sent their students to the site for independent research. The high school teachers and community college instructor indicated they would send their students directly to the UCMP evolution Web site in the future, to explore or conduct research, whereas the middle school teachers are less likely to do so because it is geared for more advanced readers.

At least some of the activities seem to hold enduring appeal, as teachers have used some of them repeatedly or plan to use them again. Many of the teachers indicated they look forward to using other, additional activities from the site, in the future. 

Comments from most of the teachers suggests that their use of the site enhanced student understanding of topics such as the mechanisms of evolution, adaptation, the scientific method, the significance of fossils, and the nature of science. One teacher opined that her students seem to retain information better through the web activities. A few teachers reported that the UCMP evolution Web site helped them to teach evolutionary concepts to students who are otherwise reluctant to learn about evolution. 

Regardless of their amount of experience teaching evolution, all of the participants indicated that their use of the Web site increased their level of comfort and/or preparedness to teach evolution. In general, teachers view the site as a “huge resource” that provides valuable lessons, explanations to address misconceptions and commonly asked questions, and detailed background information about evolutionary processes. Use of the site has also influenced the way educators teach evolution: 3 of the 4 participants who have taught their subject more than one year have begun teaching evolution in a more hands-on, inquiry-based way since using the UCMP evolution Web site.

Teachers recommended ways to improve the site’s content, its ease of use, and the design of activities. One teacher suggested shorter URLs to make it easier for students to get to the activities on the site. Another suggested making the lesson database more visible and easy to find. With regards to the activities, teachers indicated that some of them would benefit from the addition of more assessment strategies, guiding questions, and extensions. Other teachers requested activities designed to address additional evolution-related topics. A few indicated that a separate student section of the site would be appreciated, as well as additional interactive activities.
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