Project Evaluation

Rockman et al (REA), an independent research and evaluation group with expertise in technology interventions in education, conducted a thorough, multi-component evaluation of WWW.evolution. Over the course of the website’s development, the evaluation explored multiple aspects of the website and its constituent elements, ranging from its appeal and utility, to its ability to help users understand new concepts and acquire strategies for and confidence in teaching evolution. The evaluation included both formative elements intended to help the design team create an appealing, user-friendly, and useful website, and summative elements designed to explore the impact of the site on its target populations.

As shown in Table 1, a total of 9 evaluation activities were implemented between Fall 2001 and Spring 2005.

Table 1. Summary of Evaluation Activities, Samples, and Foci



	Instrument/Method
	Sample size
	Foci

	Survey (online)

-Fall 2001
	N=37
	· Appeal of proposed content

· Needs assessment

	Think-alouds 

(3 rounds)

-Fall 2002
	N=8 for upper half of site; N=9 for lower half of site
	· Navigation

· Visual appeal

· Quality of content

	Section review/ impact surveys (online)

-Fall 2003
	N=59 surveys
	· Quality of content

· Impact on teacher knowledge

· Potential usefulness

	Pre/post assessments

(online)

-Winter 2004
	N=97
	· Impact on teacher knowledge

	Survey (online)

-Spring 2004
	N=22
	· Extent of use

· User friendliness

· Usefulness

· Plans for use

· Impact on teacher knowledge and comfort level

· Impact on pedagogy

	Follow-up interviews

(by phone)

-Spring 2004
	N=13
	· Navigation

· User friendliness

· Usefulness

· Plans for use

	Survey (online)

-Fall 2004
	N=11
	· Impact on teacher knowledge

· Usefulness

· Plans for use

	Follow-up interviews

(by phone)

-Spring 2005
	N=6
	· Nature and extent of use

· Usefulness

· Impact on teacher knowledge

· Impact on pedagogy

· Impact on teacher comfort level

· Appeal to students

· Impact on student learning

	Website log file analysis

-Spring 2005
	(n.a.)
	· Extent of use

· Visitor characteristics

· Navigation and search patterns

· Relative popularity of pages, sections, and other features of the site


Except for the website log file analysis, each evaluation activity targeted formal and informal educators drawn from a national database of prospective evaluation participants. The database included elementary, middle school, high school, and college educators who had previously attended one or more UCMP-sponsored workshops or short courses on evolution and expressed interest in learning more about evolution. It also included educators who were referred by teacher associations, science and science education organizations, school districts, and fellow colleagues, as well as educators who signed up at their own initiative after browsing the UCMP website.

The sampling strategies for these evaluation activities were random and purposive, depending on the location of the activity and the questions being addressed. For most of the activities, to the greatest extent possible, evaluators aimed for a broad representation of geographic areas, grade levels taught, and amount of teacher expertise in evolutionary concepts. 

REA researchers also analyzed log files of the UCMP teacher web site on evolution for the 16-month period covering January 29, 2004 to June 9, 2005. The log files reflect usage of the UCMP teacher web site on evolution, capturing hits, page views, and visits. The Internet usage tracking software that was used to analyze the log files was Sane Solutions’ NetTracker 7.5 Professional.

Additional details about the evaluation methodology can be found in the appendix to this report.

In summary, analyses of the evaluation data collected from formal and informal educators via online surveys, phone interviews, pre/post assessments of knowledge, and think-alouds suggests that the UCMP evolution website is highly valued by educators as a comprehensive and exceptionally useful source of clear, well-researched information on evolutionary concepts, and on the history, evidence, and misconceptions pertaining to evolution. The data also indicate that the site provides a wealth of engaging lessons that expand educators’ repertoire of strategies for teaching evolutionary concepts, ultimately equipping them with the resources to teach evolution in a hands-on, inquiry-oriented way. 

The analysis of website usage indicates that visitors are engaging significantly with the site and are using the site to access information and lesson resources. U.S. educators are the primary users of the site. Furthermore, it appears that high school science teachers use the site (or at least the lesson database) most frequently, followed by middle school science teachers, then elementary science teachers. The peak months of use occur in the spring semester months.

The following highlights summarize the major findings.

Appeal and Tone: Think-aloud participants found the website visually appealing in terms of its colors, font, layout, and organization. This finding was supported by Spring 2004 survey participants, who reported that the site was also clear and easy to understand. 

User-Friendliness: When asked in a survey to characterize the overall organization of the website, teachers were given a list of three description: “logical in organization,” “easy to navigate,” and “confusing.” A majority of respondents (14 of 22) indicated that the site was logical in its organization and easy to navigate. Only 3 of 22 respondents found the site confusing. Likewise, teachers interviewed in Spring 2004 (N=13) likewise described the site as easy to use, and the think-aloud participants gave positive feedback on the navigational aspects of the site.

Quality of Content: Based on findings from all of the evaluation activities, it is clear that teachers felt the overall quality of the site’s content to be excellent, accurate, understandable, and current. Overall, the content was viewed as offering new information, inspiring new ideas, and/or causing teachers to think of topics in new ways. Reviewers assigned to seven different sections of the site specifically praised the content of the sections that they reviewed, noting, for example, that the sections presented concepts clearly and in-depth, provided an abundance of helpful examples, and organized misconceptions in a concise and manageable way. 

Popularity of Content: During the 16 months for which the site’s log files were analyzed, the site received, on average, 991 visits by 882 unique visitors per day. The average visit was 7 page views. Although 60% of all visits to the site were less than 1 minute in duration, a total of 57,287 visits (12% of overall visits to the site) lasted 15 minutes or longer—with some longer than 2 hours—thereby yielding an average visit length of 5 minutes, 48 seconds. Thus, many users had a significant level of engagement with the site and a generous amount of exposure to the site’s content during their visit.

Analysis of web usage statistics further indicates that the most often-used sections of the site, based on the frequency with which they were visited, include Evolution 101, Evidence, Misconceptions, and History of Evolutionary Thought (in order of popularity). Relative to the number of pages in its directory, Evidence received a disproportionately high number of visits and views, suggesting that visitors found this section particularly valuable.

In terms of the popularity of lessons, over the 16-month period covered by the log file analysis, there was a total of 5,352 views of 83 lessons accessible through the site’s lesson database, during a total of 4,046 visits. The search terms most commonly used to search for lessons on the site are, in order: “nature of science,” “phylogeny,” and “fossil evidence.” The five most popular lessons were each viewed from 198 to 433 times during the reporting period, depending on the lesson.

Usefulness and Nature of Use: Survey respondents were asked to rate the usefulness of the UCMP website for teaching evolution on a 4-point scale (1=not at all useful, 2=somewhat useful, 3=useful, 4=very useful). On average, the respondents rated the site as “very useful” (M=3.86, N=22). The following comments are illustrative:

The site has great depth and breadth. I will be able to use it as a starting point in my AP Biology class (and later as a review). Likewise, I think it will eventually shape my high school biology classes as I get more comfortable with it.

I found the site useful in all areas. My evaluation took a long time because as I was evaluating I would find information or lessons and then I started printing out items to use in my class right away.

Approximately 70% of surveyed teachers reported accessing lessons from the website for use with their students (N=22). According to teachers, the lessons greatly expanded their repertoire of strategies for teaching difficult evolution concepts, and facilitated connections between major science concepts. Based on two surveys and a series of Spring 2005 interviews (N=22, 11 and 6, respectively), teachers found the hands-on lessons particularly useful for enhancing and reinforcing student learning about evolution topics via an interactive, inquiry-based approach. A sample of teachers who were interviewed (N=6) mentioned using a total of 14 hands-on and web-based activities from the lesson database with their students. Each of these educators used 1 to 5 lessons, and the most extensive use of the lessons was found among the middle school participants, who used 5 lessons each. An analysis of web site page views and visits over a 16-month period, however, indicate that the lessons designed for high schoolers (grades 9-12) were accessed by visitors roughly twice as often as the lessons for middle schoolers or elementary schoolers.  

Teachers also mentioned that specific sections of the site, such as Misconceptions, Evidence, and Nature of Science, were especially helpful in their teaching preparation, because they refreshed and expanded their own knowledge of evolution concepts and enabled them to see where students typically have difficulties. Over three-fourths of surveyed teachers (N=22) reported using the evolution website to learn about lines of evidence for evolution, other evolution topics, or the history of evolutionary thought. 

Teachers who use the site for their teaching tend to visit it repeatedly: those who were interviewed about their use of the site (N=6) typically reported making approximately 10 to 16 visits to the site over the course of 2 to 6 weeks. This high frequency of use hints at the usefulness and extensive array of resources available on the site. 

Impact on Teacher Content Knowledge: The pre/post assessments of teacher knowledge is the clearest indicator that teachers gain understanding about evolution content, specifically mechanisms and patterns of evolution, as a result of using the site. On average, respondents scored 68% correct on a pre-test taken prior to viewing the site, and 79% correct on the post-test after viewing the site (N=97). A paired samples t-test showed that this was a significant increase. An item analysis showed that these teachers showed significant increases on 16 of 30 assessment items. Furthermore, in response to survey items, the teachers reported feeling that their review of the site increased their ability to teach these two areas of evolution content. 

Impact on Teacher Comfort in Teaching Evolution: Surveys (N=22) and interviews (N=6) both revealed that the site impacted teachers’ level of comfort in teaching evolution content and addressing misconceptions about evolution. On a 5-point scale (1=strongly disagree, 3=neutral, 5=strongly agree), surveyed teachers agreed, overall, with the statement, “Because of the evolution website, I am more comfortable in teaching evolution” (M=4.15). Analysis of the interview data (N=6) suggested that the website increases teachers’ level of comfort or preparedness for teaching evolution, regardless of their amount of previous experience in teaching evolution. 

Impact on Approaches to Teaching Evolution: Overall, given a 3-point scale (1=no influence, 2=some influence, 3=large influence), 20 of 22 surveyed teachers reported that the evolution website had some influence on their teaching of evolution. Sixteen of the 22 reported that it also influenced their teaching of other science areas, for example, by enabling them to incorporate more technology into their lessons or motivating them to increase their emphasis on the nature of science. Interviewed teachers also reported that the lessons on the website have enabled them to teach evolution using a more hands-on inquiry based approach. 

Impact on Students: Teachers interviewed in Spring 2005 (N=6) reported that their students liked and enjoyed the activities they used from the UCMP lesson database. Most felt that it piqued their students’ interest in evolution, in part because it made evolution, and the scientific process, “more real to them.” According to teachers, students were surprised to learn things from the activities that they did not previously know. The hands-on classroom activities were viewed as especially engaging for students, and students reportedly benefited from the immediate feedback of the web-based activities. Comments from these interviewed teachers suggest that use of the site enhances student understanding of mechanisms of evolution, adaptation, the scientific method, the significance of fossils, and the nature of science. Some of these teachers reported that the UCMP evolution website helped them to teach evolutionary concepts to students who are otherwise reluctant to learn about evolution.

REA evaluators shared findings from the evaluation activities on a periodic basis with UCMP staff. Each of the formative evaluation activities solicited suggestions for improving various aspects of the site. These suggestions were summarized and shared with UCMP staff, who subsequently used this feedback to guide the development and refinement of the site. 
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