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Abstract: Alaska Native communities depend on customary and traditional use of natural 

resources for physical, emotional and cultural sustenance, and community members are 

concerned about threats to local ecosystems posed by logging, mining, overharvesting, invasive 

species, fresh and marine water pollution, and climate change. To support one community’s 

efforts to address these concerns, we have developed an experiential geoscience education 

program for grades 5 – 12 that draws upon both western science and traditional knowledge. In 

this program we have found that students are best served by a pedagogy that is founded upon 

community partnerships, focuses on community needs, reinforces cultural traditions, and 

presents western science and traditional knowledge as equal and complementary bodies of 

knowledge. This program has contributed to an increased number of high school graduates 

pursuing college degrees and has been welcomed by the community as an integral component of 

cultural revitalization. 
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Introduction 

 

The Center for Coastal Margin Observation and Prediction (CMOP) is a multi-institution, 

NSF-funded Science and Technology Center that uses an interdisciplinary approach to study 

coastal margins, with primary geographic focus on the Columbia River and its interaction with 

the Eastern North Pacific Ocean. With place-based research as a catalyst, CMOP is working with 

Native American communities in the Pacific Northwest (PNW) and Alaska across multiple 

dimensions of the center’s mission, including education and knowledge transfer. Workforce 

development is a high priority issue for PNW tribes, who are actively seeking Native scientists 

able to incorporate scientific skills within “traditional knowledge” in order to manage natural 

resources in a way that is congruent with tribal values and traditional way of life (Bueno Watts & 

Smythe, in review). 

The incorporation of traditional knowledge and practices with western science is often 

challenging (Mazzocchi, 2006). Even the definition of traditional knowledge is not without 

ambiguity. We adopt in this paper the definition offered by the American Association for the 

Advancement of Science: 

 

Traditional Knowledge (TK) is the information that people in a given 

community, based on experience and adaptation to a local culture and 

environment, have developed over time, and continue to develop. This 

knowledge is used to sustain the community and its culture and to maintain the 

genetic resources necessary for the continued survival of the community 

(Hansen & Vanfleet,  2003, p. 3).  

 

A potential solution to this challenge is to create open, supportive, and well-defined pathways 

from native communities to western science higher education programs and back to the 

communities, where tribal members will ultimately be empowered to evaluate and monitor the 

health of their environment. With this framework in mind, CMOP seeks to support American 

Indian/Alaska Native students in pursuing academic and career pathways in coastal margin 

sciences, through programs such as our CMOP-School Collaboratories program (Bueno Watts & 

Smythe, in review). 

This paper illustrates one such collaboratory  – which in fact incorporates an entire 

community – created through a geoscience education program for grades 5-12 in the Haida 

community of Hydaburg, Alaska. The objective of this program was to incorporate traditional 

knowledge into geoscience education, thereby improving geoscience literacy and attitudes 

towards both traditional knowledge and western science by Alaska Native students and 

community members. To accomplish this objective we employed language, tools and skills from 

both disciplines to offer an engaging and culturally relevant geoscience curriculum. This effort 

was led by a consortium of scientists, educators, elders, and tribal groups focused on 

empowering Hydaburg youth to one day assume leadership roles in the management of natural 

resources that are key to sustaining their community and their way of life.  

In this effort we presented western science not as the primary method to understand local 

ecosystems or to drive resource decision – after all, Alaska Natives have successfully studied, 

utilized, and managed lotic and coastal ecosystems for thousands of years. Rather, we presented 

western science as a tool to understand how local ecosystems are changing in response to rapid 

anthropogenic inputs, to augment traditional resource management techniques, and to reclaim 
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traditional practices gone underutilized as a result of the historical repression of Native cultures. 

Our pedagogical approach emphasized a respect for local traditions, knowledge, and 

culture, and was explicitly driven by community-identified needs. Each individual science topic 

was chosen due to a specific interest expressed by teachers, students, or the tribal community. 

For each topic our group learned the traditional perspective and language terms by consulting 

with one or more community members with traditional expertise. 

 Our program provided a variety of student-centered, inquiry-based, and culturally 

relevant activities that utilized both western science and traditional knowledge. These activities 

included both field and laboratory components and were enriched by the use of remote scientific 

instruments, including a scanning electron microscope (SEM), computed tomography and a 

remotely operated vehicle. Topics included watershed, lake and ocean studies, bio-assessments, 

water chemistry experiments, microbiology studies, mollusk ecology and anatomy, and 

dendrochronology. Cultural activities included video and audio recordings of elder interviews, 

translation of scientific terms into the Haida language, use of traditional stories and songs, and 

summer culture camp support. We also supported the local chapter of the American Indian 

Society of Engineering and Science (AISES) by subsidizing student trips to AISES and 

Geoscience Alliance conferences. 

 

Teaching Science in Native American and Alaska Native communities – a Review of the 

Literature 

 

 The challenges faced by native schools and communities are well-documented by both 

native and nonnative authors. This review focuses on studies conducted by or in close association 

with Native Americans and Native Alaskans, in an attempt to better understand issues and 

community dynamics from a native perspective (Swisher, 1996). 

 Many studies (Brave Heart & DeBruyn, 1998; Brave Heart, 2003; Whitbeck, Adams, 

Hoyt, & Chen, 2004) point to a historical trauma on native communities that is transmitted 

across generations. This trauma is identified as deriving from a history of genocide, 

displacement, abusive boarding schools, prejudice, and forced acculturation–and as being 

compounded by ongoing poverty, discrimination, depression and anxiety, substance abuse, 

suicide, and violence. These issues are often reflected in the schools.  

Although education reform in the 1970s and later replaced federal and state schools, 

which focused on acculturation, with locally controlled schools (Deyhle & Swisher, 1997; 

Dlugokinski & Kramer, 1974; Lomawaima, 1995), native schools still employ an 

overwhelmingly non-native teacher base with an exceedingly high turnover rate (Barnhardt & 

Kawagley, 2004). In 2003, the U.S. Commission on Civil Rights found that native students 

commonly experienced “deteriorating school facilities, underpaid teachers, weak curricula, 

discriminatory treatment, and outdated learning tools” (Berry et al., 2003). 

 Despite these challenges, native communities and their schools have begun to revitalize 

(Brave Heart, 1999; Brave Heart & DeBruyn, 1998), reclaiming traditions, culture, and language. 

Effective science education efforts can both support and capitalize on this movement by adopting 

culturally relevant and student-centered pedagogies and by educating non-native teachers about 

the specific cultures of the native communities in which they live or work (Hatcher et al., 2009). 

Cajete (1999) notes that pedagogies must recognize the current state of Native American culture, 

both accommodating the ways in which Native Americans have traditionally learned and 

recognizing how native cultures have changed since the 1900s. 
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 Although native cultures are far more diverse than often recognized by most non-natives, 

a number of core values, beliefs and practices are shared by many native communities (Cajete, 

1999). Traditional knowledge has been acquired over multiple generations through firsthand 

interaction with local ecosystems (Cajete, 1999; Deyhle & Swisher, 1997; Kawagley & 

Barnhardt, 1999; Mack et al., 2012; Nelson-Barber & Estrin, 1995; Simpson, 2002; Zandvliet & 

Brown, 2006). Competency in natural resource science and management was essential for–and 

defined by–survival (Barnhardt & Kawagley, 2005; Simpson, 2002). Thus, traditional knowledge 

systems contain abundant and time-tested information despite the fact that the confirmation 

mechanism is different than that of western science. 

Unlike the compartmentalized knowledge systems of western culture, in which science is 

a highly specialized practice, traditional knowledge systems are woven into a single body of 

knowledge (Barnhardt & Kawagley, 2005). Both traditional knowledge and western science are 

founded on empirical observations, but traditional knowledge incorporates a holistic approach 

that perceives natural phenomena in non-deterministic, cyclical, contextual terms (Haig-Brown, 

1995). Though this view differs from the more deterministic and axiomatic science generally 

taught in mainstream schools, Riggs (2003) has noted that it may present natives with an 

advantage understanding such concepts as complex natural systems, geologic time, and long-

term environmental cycles. Riggs also notes that because these integrative concepts are 

fundamental in the geosciences, an earth systems pedagogy has advantages for native students. 

 Despite many challenges over the past few centuries, much traditional knowledge has 

been preserved through both continued practice and the telling of oral traditions, which typically 

interweave allegorical lessons and cultural wisdom with empirical observations (Brighthurst, 

2000). The ability of cultures with no written languages to maintain knowledge across multiple 

generations is non-intuitive to a western scientific culture highly dependent on written records. 

However, the amount of accurate detail in oral traditions describing, for example, the eruption of 

Mt. Mazama in Oregon seven thousand years ago (Heusser & Grabher, 2002) or the timing of 

catastrophic tsunamis along the pre-colonial Oregon coast (Ludwin et al., 2005) demonstrate the 

effectiveness of native oral histories. Increasing recognition of the added value of traditional 

knowledge has led to its incorporation into a number of scientific studies (Barnhardt & 

Kawagley, 2004, 2005; Davidson-Hunt & O’Flaherty, 2007; Nelson-Barber & Estrin, 1995). 

The cultural differences between traditional and western knowledge systems have created 

challenges in equitably educating native students. A first challenge is posed by the common 

belief that traditional knowledge systems are inferior and lacking in real or meaningful data 

(Deyhle, 2010; Deyhle & Swisher, 1997; Haig-Brown, 1995; Kawagley & Barnhardt, 1999a). 

This belief stimulates teachers to “correct” the ethnoscientific knowledge with which many 

native students are endowed (Kawagley & Barnhardt, 1999b; Deyhle & Swisher, 1997). Native 

students are forced to choose between the “correctness” of one knowledge system over the other; 

many choose the system in which they were raised, withdrawing from active participation in 

school and sometimes leaving school altogether. Although choosing their native cultures leads to 

“failure” as defined by their teachers and mainstream society, students making this choice view 

their actions as a successful rebellion against an unjust system (Deyhle, 2010; Deyhle & Swisher, 

1997).  

 A second challenge is a set of teaching strategies that conflict with the learning methods 

of many native students (Barnhardt & Kawagley, 2005; Cajete, 1999; Kawagley & Barnhardt, 

1999b; Nelson-Barber & Estrin, 1995). The teaching of global axioms in mainstream schools is 

in opposition to the situational ecological relationships taught in native cultures (Haig-Brown, 



Hugo, Smythe, McAllister, Young, Maring, and Baptista 

Vol. 5, May 2013 
ISSN: 2151-7452 

1995). Common classroom practices such as rapid-fire question and answer sessions may pose 

difficulties for native students, who tend to prefer contextualized lessons in which they observe 

before practicing – i.e. “watch-then-do” (Cajete, 1999). Although native cultures vary, Cajete 

(1999) describes some common attributes of native learners, including quietness and patience, a 

cooperative social orientation, a holistic and spiritualistic view of nature, a non-linear sense of 

time, an open work ethic (i.e., work is valuable when it serves a valuable purpose) and a cautious 

approach to new situations.  

The shortcomings of educational systems based on forced acculturation have been 

documented in other cultural contexts (Cobern, 1996; Kirkness & Barnhardt, 1991; Phelan, 

Davidson, & Cao, 1991). Conversely, studies have shown that, depending on the degree of 

cultural difference between students and mainstream society, students whose worldviews are 

explicitly respected and affirmed may be more competent in both their native culture and in the 

mainstream culture of the schools (Aikenhead, 2001; Aikenhead & Jegede, 1999; Barnhardt & 

Kawagley, 2004; Brown, Collins, & Duguid, 1989; Costa, 1995; Deyhle & Swisher, 1997; 

Phelan et al., 1991). Further, studies have shown that native students taught in their own 

language fare better on standardized tests and exhibit higher self-esteem (Deyhle & Swisher, 

1997; Wright, Taylor, & Macarthur, 2000). 

Nelson-Barber and Estrin (1995) note that pedagogies well suited for native communities 

align closely with constructivist best practices in modern science education – i.e., new 

knowledge is built upon prior knowledge through direct interaction in an appropriate, 

understandable context (Bransford, Brown, & Cocking, 2000). In particular, there are clear 

parallels between traditional knowledge and the constructivist notions that an individual’s body 

of knowledge is constructed from direct experiences with the world; that knowledge exists 

within the contexts of culture and personal perspective; and that “truth” varies from person to 

person (Colburn, 2000).  

However, Nelson-Barber and Estrin (1995) also note that mainstream constructivist 

pedagogies must be augmented with specific cultural practices to significantly improve Science, 

Technology, Engineering and Math (STEM) education for native students. Mack et al. (2012), 

through a series of interviews with informal educators in native communities, identified a 

comprehensive set of attributes necessary for success in informal native science education 

program. Subsets of these attributes have been identified by others (Barnhardt & Kawagley, 

2004, 2005; Burhansstipanov, Christopher, & Schumacher, 2005; Cajete, 1999; Davidson-Hunt 

& O’Flaherty, 2007; Deyhle & Swisher, 1997; Haig-Brown, 1995; Hatcher et al., 2009; Inglebret 

et al., 2008; Kawagley & Barnhardt, 1999b; Kirkness & Barnhardt, 1991; Nelson-Barber & 

Estrin, 1995; Riggs, 2005; Simpson, 2002).  

From these standpoints, a well-designed program for native students includes the 

following elements: 

 place-based, experiential lessons focused on traditional homelands, 

 curriculum created in collaboration with native community members, especially elders, 

with native cultural and ethnoscientific expertise, 

 the use of native language in instruction, 

 the use of culture as a foundation for the program, 

 learning outcomes matched to the specific values of the community, 

 the use of locally appropriate traditional pedagogies, 

 collaborations with regional, local and tribal entities to share resources, 

 respect for sacred aspects of native knowledge, 
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 respect for all of the knowledge and experience brought to bear by students and other 

participants, 

 the application of research on both native ways of knowing and western science. 

 

 

Teaching Geoscience in the Community of Hydaburg, Alaska 

 

Southeast Alaska is the main territory of the American Haida population. The community 

of Hydaburg, located in a temperate coastal rainforest on Prince of Wales Island, is richly 

endowed with a wide variety of natural resources and has retained much of its knowledge and 

skills pertaining to customary and traditional use of local resources. The community is centered 

on the Hydaburg River, which empties into the narrow Sukkwan Strait and ultimately in the 

Eastern North Pacific Ocean, presenting a multitude of freshwater and marine opportunities for 

fishing, hunting, and gathering. Hydaburg River and other nearby rivers support generally 

healthy salmon runs, though according to tribal elders and fishermen the numbers of salmon 

have declined in certain watersheds due to logging activity (Glenn Douglas and Claude 

Morrison, personal communication, 2010). Local old-growth, second-growth and recently logged 

watersheds provide wild game and berries, tea and medicinal plants, and wood products for 

firewood, building materials and art products. Sukkwan Strait and the surrounding environment 

supply an abundance of fishery resources such as anadromous fish, halibut, herring, crab, shrimp, 

bivalve mollusks, salicornia and other sea greens. 

The American population of Haida originally settled on Prince of Wales Island in the 16th 

century, having emigrated from Haida Gwaii, located off of what is now the coast of British 

Columbia.  As with many other tribes, the past two centuries have provided daunting challenges 

to the Haida people and culture. The introduction of Euro-American diseases occurred in the late 

18th century and by the late 19th century; smallpox and other diseases had reduced the Haida 

population by 90% (Brighthurst, 2000). Soon after, state and federal boarding schools began 

separating young children from their families, systematically disciplining them for speaking their 

native tongues or practicing native traditions. This practice continued into the mid-20th century 

and many of today's Haida elders experienced the abuses of boarding school (Georgianna 

Douglas and Glenn Douglas, personal communication, 2011). Although native students at 

boarding schools employed a number of strategies to hold on to their culture (Brave Heart, 

1999), by the end of the 20th century, the Haida language was spoken fluently by an estimated 

total of only 45 people – 15 in America and 30 in Canada (Lewis, 2009). 

However, as in other Alaska Native/Native American communities, Hydaburg tribal 

members are forging a cultural revival. Haida linguists are teaching Haida language classes and 

archiving traditional stories of Haida history from tribal elders. Though school instruction is in 

English, elementary school students learn Haida-language songs and games as well as oral 

traditions translated into both English and Haida. The community has a number of master and 

apprentice carvers, weavers, and artists who use traditional tools to create stunning works of art 

founded on traditional designs. Hydaburg holds an annual culture camp that emphasizes 

teachings in Haida language, art, and traditional practices. 

Although the youth in Hydaburg have maintained a strong Haida identity and community 

elders are revered by the younger generations, few youth openly practice the traditional culture 

of their grandparents and great-grandparents. Instead, the youth with whom we worked were 

oriented to mainstream popular music, movies and technology. The dominant social and physical 



Hugo, Smythe, McAllister, Young, Maring, and Baptista 

Vol. 5, May 2013 
ISSN: 2151-7452 

youth activity is basketball. The school system struggles with low student achievement, and the 

youth in Hydaburg exhibited many of the symptoms of historical trauma described by Brave 

Heart (2003), specifically withdrawal from school participation and a lack of self-confidence in 

academic disciplines. 

 

Our Teaching Strategies 

 

In traditional Haida culture, parents support and nurture their children while skills, 

knowledge, and discipline are taught by extended family members such as aunts and uncles 

(Glenn Douglas, personal communication, 2010). Children with particular abilities are mentored 

by specialists in the appropriate aspect of traditional knowledge. According to Haida elders, 

many aspects of traditional knowledge are considered sacred or privileged and are taught only 

when students are considered to be sufficiently mature and competent (Georgianna Douglas, 

personal communication, 2011).  

Although we could not replicate this teaching model, our goal was to offer a culturally 

relevant, engaging geoscience curriculum that supported the community's and students' needs. 

This program did significantly deviate from the best practices identified by Mack (2012) in that 

we did not take an explicit “culture first” approach. This was for two reasons: (a) because only 

two tribal members - the town's environmental planner and our team leader - had Western 

science expertise, a significant portion of the program was led by non-natives who were not 

culturally fluent; and (b) because no students spoke fluent Haida, instruction was primarily in 

English with Haida terms and phrases incorporated as a second-language supplement. Thus, the 

program’s de facto approach was to place western science on an equal footing with traditional 

knowledge. We felt that because students were heavily oriented to modern culture, our approach 

would be more effective than attempting to ground our lessons entirely in traditional values and 

culture. 

 

Instructional activities 

 

In this program we provided a wide variety of STEM enrichment activities for students in 

grades 5-12. Lessons were provided using a student-centered strategy, probing students for their 

knowledge, experiences and interests before deciding what material we would teach and at what 

level we would teach. The material taught was placed in practical rather than traditional context, 

emphasizing how watershed ecology and oceanography connected to the community's water 

supplies for consumption, recreation, and fishery resources. When the students would share their 

traditional knowledge, we would use this opportunity to actively reinforce the validity of that 

knowledge and to point out the ways in which western science complemented it. Whenever 

possible we incorporated stories told by community members in Haida and translated into 

English, and introduced Haida terms to the students (Appendix I). 

STEM enrichment activities were delivered to students in three discrete weeks of each 

school year and one week each summer of the program. Each week-long visit had a different 

purpose and emphasis. The first visit, at the start of each school year, focused on field and 

laboratory exercises related to the nearby coastal watersheds and served to align our instructional 

activities on practical and traditional community needs. Mid-year visits focused on maintaining 

relationships with students and teachers, helping teachers make progress with student projects, 

and establishing projects for the spring science symposium. End of year visits focused on the 
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science symposium, with team members and teachers helping students complete and exhibit their 

science projects. The summer trip's purpose was to support culture camp activities with family 

science experiences and to support tribal assessments of key fishery and watershed resources 

conducted with the help of high school and undergraduate interns. Each visit to Hydaburg was 

followed by a team debriefing in which we identified what students learned and what questions 

were raised by the activity. 

The fall field science activities included macroinvertebrate-based bioassessments (Figure 

1) and chemistry-based water quality studies of local rivers, deployment or collection of marine 

shipworm traps at the local marina, dendrochronology studies of newly sawn totem poles to 

document climate change, microbiology studies of various surfaces and water sources, and 

oceanography science. We loosely followed the KWL (What do you Know, What do you Want to 

know, What did you Learn) format (Carr & Ogle, 1987) for introductory and follow-up 

discussions of each activity. Field trips and experiments were preceded by a discussion of 

students’ prior knowledge and an introduction of science concepts using diagrams, maps, group 

discussion, and traditional stories relevant to the topic. 

 

 

Figure 1 Elementary school students identifying macroinvertebrates.  

During the winter trip, one member (Smythe) traveled to Hydaburg to reiterate material 

taught at the beginning of the school year and to introduce new material for the upcoming spring 

visit. In meetings with teachers we discussed any activities that had been introduced as a result of 

our fall trip; although we encouraged teachers to build on the fall field studies, for logistical 

reasons (primarily sports schedules and poor weather conditions) this follow-through was often 

minimal, especially at the high school level. Finally, in classroom discussions we helped students 

plan science fair activities that they would pursue during the winter and spring. 

An engaging activity that allowed us to extend the fall field studies into the winter was 

the remote examination, via a SEM physically located at Portland State University, of 

macroinvertebrate specimens gathered by students in the fall. These specimens were preserved in 



Hugo, Smythe, McAllister, Young, Maring, and Baptista 

Vol. 5, May 2013 
ISSN: 2151-7452 

50% ethanol and brought to Portland by project team members. Unlike many advanced scientific 

instruments, the fundamental data produced (secondary electron images) by an SEM can be 

interpreted intuitively and without special training (Beane, 2004), although a detailed 

understanding of SEM contrast mechanisms requires more study.  Further, modern SEM 

instruments are controlled by computer interfaces and therefore can be remotely operated via an 

internet interface. Figure 2 displays a sample SEM image that was acquired remotely by 

Hydaburg students. 

 

 

Figure 2. SEM image of a Golden Stonefly claw 

The spring trip was focused on science experiments for the year-end, non-competitive 

science symposium. However, our team of 6-9 scientists also led throughout the week a variety 

of fun, hands-on experiments and demonstrations, such as Mentos™ geysers, crystal growth 

experiments, luminous bacteria streak plates, and science-themed skits. For most of the week, 

project team members helped individual students or small groups complete a wide variety of 

science experiments. Over the course of the two and a half-year enrichment program, students in 

grades 5-6 performed consumer research (e.g. “which bubble gum blows the biggest bubbles?”) 

and electricity experiments. Students in grades 7-12 pursued small-group projects appropriate for 

their earth science, biology, and chemistry classes or participated with a larger group that built a 

three-dimensional, spatially accurate coastal watershed styrofoam-and-clay model based on a 

topographic map of Hydaburg (Figure 3). The multi-grade special education class performed 

remarkably sophisticated, social peer-pressure experiments in which survey subjects were 

pressured into choosing a particular brand as the tastiest peanut butter (younger group), or 

identifying the larger of two polygons based on a previous student’s identification. 
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Figure 3. 3-D model of Hydaburg built with styrofoam sheets and modeling clay.  Vertical relief 

is exaggerated. The model is waterproof so students can simulate surface water flow by pouring 

“rainwater” on the surface. 

 

Summer activities included CMOP- and tribal government-sponsored watershed 

assessment internships and and enrichment activities that added value to the tribe’s annual 

culture camp (Figure 4). During culture camp, family groups were taught to perform water 

quality assessments using macroinvertebrate surveys and tide pool ecology. A strong emphasis 

was put on how these types of assessments could help protect the community’s natural resources 

and complement traditional resource management practices. The inclusion of parents in these 

activities was intended to build broad community support for our science enrichments. 

 

 

Figure 4. Totem pole raising, performed using traditional engineering methods, at the summer 

culture camp. CMOP-sponsored watershed assessment activities during culture camp emphasize 
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the complementary nature of traditional knowledge and western science. 

 

 In every visit to Hydaburg we supported Haida cultural reclamation efforts by funding the 

language preservation activities of a local linguist and by holding frequent meetings with 

community leaders and elders. This support led to the creation of audio and videographic records 

of Haida-language stories and recollections by elders and the translation of western scientific 

terms into the Haida language. The translation process resulted in the creation of new Haida 

phrases for scientific terms. For example, prior to this project there were no Haida terms for the 

words “computer,” “calculator” or “camera.” These and other words were added to the Haida 

vocabulary through a consensus effort by the elders. Appendix I gives a listing of relevant Haida 

terms.  

 

Assessment Methods 

 

Our assessments were aligned with our student- and community-centered program 

objectives and were guided by the basic question of how to best serve this specific community’s 

needs. We employed a mixed-models methodology (Johnson & Onwuegbuzie, 2004) which 

emphasized qualitative assessments to both measure the impacts of the program on students and 

community members and to provide feedback for program adjustments. Quantitative surveys, 

which focused on each year’s science fair, provided an independent measurement of program 

effectiveness and student attitudes toward science. We note that though the surveys were 

summative in nature and were focused on each year’s culminating event, our explicit purpose for 

the survey was to provide ongoing feedback for a program and partnership that will continue 

beyond the life of an NSF-funded project. Unlike studies that intend to produce generalizable 

results, our focus was on specific long-term benefits to the communities of Hydaburg and Prince 

of Wales Island. 

Our qualitative assessments included interviews of students, teachers, and community 

members, structured and informal observations of student performance and attitudes, and written 

assessments of student learning gains. Semi-structured interviews and video recordings of tribal 

elders provided the foundation for the relevant cultural content and Haida language support. 

Community needs were assessed through informal interviews with tribal leaders and school 

parents. Teacher interviews allowed the project team to respond to specific curricular needs and 

align project activities with learning objectives. High school graduation and college/trade school 

attainment rates were retrieved via informal interviews with students and teachers. 

Student participation, attitudes, and learning gains were measured during the KWL 

exercises described above, with one researcher leading the students in the exercise and another 

researcher recording student responses and behavior.  Learning gains were also measured using 

“draw-a-watershed” activities in which students were asked to draw and label important 

components of either the Hydaburg watershed or the marine environment at the mouth of the 

river, depending on the subject of the learning activity.  

Quantitative evaluation surveys were independently designed and administered by the 

University of Washington’s Office of Educational Assessment. Surveys were given to students at 

two time points: once in Fall 2010 and again in Fall 2011.  These survey served two evaluative 

purposes:  (a) to assess the impact of the instructional activities on student’s self-reported 

knowledge, their interest in science, and their future plans; and (b) to gather feedback about the 

activities themselves, including students’ satisfaction and suggestions for improvement.  In 2010, 
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the survey was administered on paper by the Hydaburg school teachers after the research team 

had departed.  In 2011, the survey was implemented using an online survey tool (University of 

Washington’s Catalyst Tool); students completed the survey on in-class computers with 

assistance from their teachers.  The survey questions are given in Appendix II. Comparisons of 

students’ responses to identical questions across the two time-points provide some indication of 

impact of the program. The school population in this community is quite small (30 students from 

5
th
-12

th
 grade), and although response rate was higher than 50% on any one survey, there was 

inadequate statistical power to yield significance in parametric tests (i.e., matched-sample t-tests) 

of longitudinal changes in numerical ratings. Survey results were therefore interpreted 

qualitatively, relying on open-ended responses, descriptive statistics, and non-parametric tests 

(i.e., effect size) of longitudinal changes.  

 

Results 

 

Because of limitations noted above, our quantitative survey results are most valuable when used 

to verify and extend our qualitative results.  Therefore we present our findings as a series of 

qualitative lessons learned which we hope will be useful for other researchers and educators 

working in similar communities. 

 

Non-traditional native students benefit from a creative, flexible, and contextualized 

approach.  
Although students in this community generally revered and respected their tribal elders, 

there was sometimes a cultural disconnect. Unlike other tribes that have much or most of their 

indigenous language intact, this community's language and traditional knowledge base has been 

fragmented by historical traumas. The youth in this community have a strong emotional 

attachment to a Haida identity but speak little Haida and practice their traditional culture 

sporadically. Thus we could not emphasize Haida language and culture as a way to make science 

relevant, as recommended by Mack (2012) and others. In fact, the approach that proved effective 

was the opposite: we used science as a way of affirming traditional Haida knowledge and 

culture. 

The effectiveness of our approach was best demonstrated by informally observable 

improvements in student engagement over time, particularly among students who participated as 

summer bioassessment interns. Student interest in science grew significantly in year two of the 

project, with students designing their own science projects, taking part in fund raising activities 

to attend national or regional science conferences and actively participating in field 

investigations. To date, 16 students have participated in team poster presentations at national 

conferences, with two students winning conference awards in 2012.  

 Survey data showed that students were most interested in topics that were both locally 

relevant and related to traditional Haida culture.  In Figure 5, survey topics which addressed 

questions explicitly related to customary and traditional use of local resources (i.e. those at the 

upper end of the chart) were generally of more interest to students than the abstract, generalized 

science topics at the bottom of the figure. 
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Figure 5.  Percentage of 2011 survey respondents (N = 16) indicating they would be interested in 

studying various topics during future project team visits.  

 

Other survey data of student attitudes reinforced the need for contextualization. 

Participants’ ratings of their interest in general science fields and topics, as well as their 

confidence with specific skills or knowledge (e.g. how to sample water, or how climate change 

might affect the Hydaburg river) remained statistically unchanged or, in some cases, decreased 

between the 2010 and 2011 surveys. 

 

Table 1.  Descriptive statistics and effect sizes for students’ ratings of their own interests in 

different fields, from 1 - “Not at all interested” to 4 – “Extremely interested,” across time points. 

 2010 2011   

Field M SD Mean SD n 

Biology 2.55 1.13 1.91 0.94 11 -0.62 

Chemistry 2.11 0.93 2.22 1.09 9 0.11 

Oceanography 2.67 1.41 1.89 1.05 9 -0.63 

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Salmon life-cycles

Haida traditional science

How science can help make the water in
Hydaburg cleaner

Plant science looking at traditional plants and their
uses

The different types of microscopic organisms that

live in the Hydaburg River

How the changes in climate (global warming)

might affect Hydaburg

Ocean science in regard to a healthy system for

fishery science

Estuary science related to shell fish harvesting

What science can do for fisheries
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 2010 2011   

Field M SD Mean SD n 

Geology 1.78 0.97 2.00 1.12 9 0.21 

Microbiology 2.00 1.16 1.86 1.22 7 -0.12 

Marine biology 2.00 1.16 2.00 1.00 7 0.18 

Science in general 2.44 1.01 2.11 0.93 9 -0.34 

* Participants  who responded “I do not know what this is” or did not respond to the item on either the pre- or post-

survey were not included in mean calculation or effect size. 

Students and community members were extremely positive about team visits.  

Many students and community members informally reported looking forward to team 

visits and were enthusiastic when the team arrived. Parents and teachers often thanked project 

personnel for their efforts. Students often had favorite team members and would ask about any 

team members missing from subsequent visits. Open-ended survey data indicated that students 

found our team’s week-long visits to be enjoyable, with the examination of macroinvertebrates 

(or, as students reported, “little bugs” in the water) via microscope and the “crystal gardens” 

activity standing out as most engaging and/or “cool.”  

 

Project leadership by a community member was critical  
In this effort a Haida community member (Smythe) was the explicit project leader, while 

others were present to provide resources and assistance. Philosophically, this structure was a 

critical component of our effort as it demonstrated to the tribe that the project team was ready to 

assist the community in its own agenda. Without this structure we would simply have been a 

group of outsiders dictating outside solutions to problems which we independently identified. 

From a practical standpoint, community leadership in the project was necessary to facilitate 

discussions with parents and other community members. In these discussions, our team leader's 

understanding of tribal politics and cultural mores was critical. Navigating this complex social 

structure requires the proper mix of assertiveness and deference, and it is essential to understand 

what constitutes appropriate gifts, visits, and social acknowledgments for elders and other 

community leaders. These social acknowledgments need to be handled with an astute 

understanding of the social and power relationships between modern and traditional 

governmental entities, clans, and families. 

 

Face time was critical 

Throughout our program, efforts by teachers, administrators and students were much 

higher during personal visits by the team. For reasons both within and outside of their control, 
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follow-through by teachers and administrators was rather weak when we were away. A major 

impediment for this follow-through by teachers was the lack of reliable telecommunications due 

to both technical and personal issues. 

Most students had worked with our team leader one-on-one during the winter visit to 

develop their science fair projects. Survey data indicated that students were overwhelmingly 

positive about this learning experience. Most students stated that they “learned a lot” and would 

not have performed a science project without this assistance.  See Figure 6. 

 

 

Figure 6. Percentage of students (N = 14) who agreed or strongly agreed with statements about 

the importance of individual attention from the project team leader. 

 

A culminating event – the Science Fair - piqued student interest and stimulated community 

involvement 

Most of the students in grades 5-10 presented an exhibit at the science fair at the end of 

each year of the project. The event was well attended by proud family members and tribal elders. 

Other community partners such as the tribal government and a regional health care provider 

prepared exhibits devoted to environmental and health issues. Student and family participants 

were enthusiastic and supportive of each other’s work. 

Survey data showed that students were generally positive about the experience, although 

a number of students in grades 10-12 did not participate in the science fair in spite of completing 

their projects. See Figure 7. Open-ended responses to the survey indicated that for many 

students, the science projects were themselves the most important part of the experience, e.g., 

“The best part about the science fair was the experiment part.” Other responses indicated that 

most students were proud of their work, e.g., “The best part was finishing, learning and feeling 

good about mine and my partners project.” 

92% 

14% 

0% 20% 40% 60% 80% 100%

I learned a lot about science from talking with Wendy

about my project.

I probably would have done a science fair project,

even if I had not talked with Wendy.
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Figure 7.  Percentage of 2011 survey respondents (N = 18) who agreed or strongly agreed with 

positive statements about the science fair 

 

Establishing credibility in the community takes time 
The community of Hydaburg has multiple entities - tribal elders, city government, tribal 

government, the regional Native Corporation, the school district, the school board - with formal 

or informal authority over specific aspects of life. Sincere attempts to acknowledge and respect a 

variety of individual, cultural and governmental perspectives were critical for a successful 

collaboration. As in most rural communities, citizens have witnessed many short-term programs 

delivered by outsiders that had little long-term impact, and residents were naturally skeptical of 

outside participants taking part in the education of students. Long-term persistence by the project 

team was required before the community became fully vested in the effort. This was true for both 

community members and school teachers. School teachers in general resist making major 

curricular changes to accommodate temporary interventions by outside interests, and even after 

long-term trust has been gained, teachers must be allowed time to alter their curriculum to 

incorporate new concepts and plan for adequate field time. 

 

Community partnerships are necessary for program sustainability 
Within the school district, teacher and administrator turnover limits both long-term 

cooperation and cultural fluency of the staff. This is a problem for many rural school districts and 

cannot be solved by our team. Rather, we have built an expectation of high personnel turnover 

into our long-term plan and have built partnerships with community entities that can demand and 

support high-quality school programs from the school district while the district staff changes 

over time. We have continued to actively seek partnerships with regional organizations such as 

business development and environmental agencies and nearby colleges. Progress is sometimes 

slow, and this program must have a long-term commitment in order to help students secure their 

footing in both the traditional and modern worlds. 

 

Community-centered science education efforts benefited the whole community 

Though results are not encapsulated in our formal surveys, discussion with elders and 

39% 

89% 

78% 

44% 

89% 

0% 20% 40% 60% 80% 100%

Once I decided to do a science fair project, I

started to talk more about science outside of

school.

While I was getting ready for the science fair, I

learned a lot of new things about science.

I really liked being able to show my project to

everyone at the science fair.

When talking about my project at the science fair,

I felt sort of like a science expert.

I want to do a science fair project again next year,

if possible.



Hugo, Smythe, McAllister, Young, Maring, and Baptista 

Vol. 5, May 2013 
ISSN: 2151-7452 

other community members has revealed that our program has had a dramatic effect on the entire 

community. Students have privately expressed their excitement about the activities we provide. 

Parents have communicated their excitement about the opportunities that this program brings to 

their children and to their community.  Many of the positive effects are related to joint efforts 

with our community partners, and others have resulted from activities that we initiated and were 

later sponsored by other partners. Some concrete effects of this broad effort included: 

 An increase in college/trade school attainment from 5% in 2000-2009 to 62% in 2010-

2012 

 71% of 2010-2012 college entrants received scholarships  

 After summer bioassessment internships, 8 summer interns have worked for the tribal 

government performing water quality assessments. 

 The tribal government has used water chemistry and bioassessment data from student 

projects and summer internships to write major grant proposals that were awarded for 

remediation of contaminated river/estuaries 

 The tribe has made watershed science a permanent component of the annual culture camp 

activities. 

 Tribal organizations across Prince of Wales Island have taken notice and are developing 

an island-wide watershed science consortium 

 

 

Discussion 

 

In our geosciences education program we have developed a bottom-up, community-based 

approach that strives to keep native students grounded in their native culture by incorporating 

cultural traditions into geoscience education and by maintaining positive relationships with the 

tribal community. In this endeavor we seek to develop not just scientists, but native scientists 

who will support culturally appropriate management and utilization of natural resources in the 

modern world. Our approach can be thought of as a pyramid that supports student success. At the 

foundation of this pyramid lie elders and tribal leaders. This essential foundation supports 

families and the community at large. This community in turn supports teachers and school 

administrators, who ultimately prepare students to succeed in a variety of career pathways. Every 

element of this structure is necessary for student success, and the effective approach is always 

bottom-up. 
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Figure 8. Community based education model. Elders are always the foundation in a tribal 

community. 

 

By building collaborations with tribal leaders, working directly with community members 

to identify community needs, and coupling western science with traditional knowledge, we have 

demonstrated the value and utility of geoscience to the community. This approach establishes a 

positive feedback mechanism of support and encouragement for students interested in science 

careers, and will ultimately help create a scientifically trained workforce that becomes an integral 

part of the tribal community (Smythe and Bueno Watts, in review). Based on our experience in 

southeast Alaska, we posit that education programs using this community-based approach will 

increase college attainment, degree completion, career success, and positive community 

contributions by native students.  

 

Conclusions 

 

In our geoscience education program, we have established and maintained a positive 

working relationship with a tribal community that has a multi-generational legacy of distrust in 

the outside world. Through positive interactions with working scientists, sponsored trips to 

national conferences, and summer internships, we have exposed a group of students with no prior 

college aspirations to the possibility of a career in science. After a successful short-tem 

experience, we are shifting our attention towards the long-term sustainability of the program, 

which might over time require its progressive institutionalization within the traditional tribal 

structures.  

Our support in recording Haida stories and adapting the Haida language has contributed to 

the preservation and revitalization of the community’s language and culture. Further, by 

incorporating traditional knowledge into science lessons, we encouraged students to think of 
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Science as a pursuit that is compatible with Haida culture. We have taught students and their 

parents that their watershed and marine environments are complex systems with both abiotic and 

biotic components, and that their water quality and resource base depends on a properly 

functioning watershed. We have demonstrated the importance and utility of geoscience to a 

community with few scientist role models. Thanks to relevant geoscience experiences for 

students, community meetings, summer culture camp programs and informal discussions, 

students and community members understand how geoscience and western science in general 

can be used to protect and maintain their quality of life. 
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Appendix I - Glossary of selected geoscience terms in English and Haida 

The following words were used in Haida instruction during our geoscience education program. 

The list includes both pre-existing words and new words created to describe modern concepts 

and objects. New words and phrases were formulated by tribal linguist Benjamin Young with 

instruction and advice from tribal elders. 

 

 Adult (adult salmon): Chúinaay íwaandgan 

 Binoculars: Tlág Kéeng waay 

 Camera: Níijaang 

 Calculator: Gudii gin hl kihlaas, Híisdluu gids díig gin súudgans aa 

 Carbon dioxide: Gin akyáag tl’áng gagánjuugans aa (what we breathe out) 

 Coho: táay 

 Compass: Tlíitsaan dángg gin súulgans aa 

 Computer: Gin ‘wáadluwaan stlá K’áalangs an únsadsaa 

 Dissolve: wáa sgáawgang (to dissolve, melt) Aájii xílaay 

 Dog salmon: skág 

 East: sáawtlagáas 

 Fresh water: Ga’nd (water) 

 Gas: táw, tawáay 

 Glacier: Kálgaasii jíinaagang (The ice is lasting a long time) 

 Hatchling/fingerling/fry: Máaluud 

 Humpy Salmon: ts’atáan 

 Image/picture: Níijaang, Dáng tl’ hiijaangaan aa Ritliiuaa (Put your picture on the wall) 

 Ice age: Awáahl gagwíi kálgaa jíingaangiinii (A long time ago the ice lasted a long time) 

 Insect Larvae: Káanuu (maggot) 

 Juvenile (young salmon): táayee ts’úudalgan, chíiaay ts’úudalgan (s aa) 

 King salmon: Táa’un 

 Liquid: tantl’dáagaagang (liquid, damp) 

 Map: Tlíitsáan dáng is Kugíinaay dángg súutgans aa 

 Mountains: tlatáawaay 

 Migrate: ts’áagaa (migrate, get up, move) 

 North: xáagw 

 North pole: xáagw, Damaan uu xáagw tadáang 

 Oxygen: Gin tl’áng gagánjuugans aa (what we inhale) 

o Aajii táw tláatsgaa jahlu’gang 

 Population: xáadgaay 

o Asgáay t’iits xáat’aagang. (These ones are part Haida) 

 Rain: gwáaw (gang) daláay 

 River: Gándlaay 

 Rock: Kwa’áay 

o One type of rock: Kwáa 

 Saltwater: Cháan tángaa (salty water in the sea) 

 Sockeye: sgwáagaan 

 Solid: K’ats’áang (to be hard) K’ayee k’ats’aang. 
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 South: xíwg 

 Soil: Cháan (kind of soil you can plant) 

o Cháanaa (kind of soil that is dirty & muddy) 

 Spawn: xáydang, Káawiigang. 

o Máaluud gántlaay aa kwáan awy (There are lots of minnows in the creek) 

 Steel head: tayáng 

 Temperature: Sangáay 

 Trout: táatl’aad 

 Turbidity/Water Cloudiness: Gándlaay sk’íileelga 

o Súuwaa káamuutlang t’ás cháan eelgan. (I stepped in it and it became cloudy) 

 West: Káágwaa 
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APPENDIX II: Survey instrument (2011) 

Survey Introduction  

The University of Washington’s Office of Educational Assessment (OEA) has been asked to 

conduct an evaluation of the geoscience education sessions you have taken part in.  We are 

asking you to help us with this evaluation by completing this online survey.  Your answers are 

very important in helping make sure this program continues and gets better.  

Your participation is voluntary: you do not have to complete the survey if you do not want to 

and you may skip any questions you do not want to answer.  

Your responses will remain private and confidential.  That means that only OEA will know who 

gave which answers.  Wendy, Rick, and your teachers will not know that you were the one who 

gave your answers. Even though you are giving us your name below, only OEA will have access 

to the list of names.  

OEA will put all the answers together and submit a report to the project leads (Wendy and 

Rick). Your name will not appear in that report.  

If you have any questions about this study or the survey, you can email or call Bayta Maring at 

the University of Washington Office of Educational Assessment (baytam@uw.edu, 206-543-

5190).  

To begin, please enter your name below and click “Next.”  

Name: _____________________________________________  

Section 1:  Information about You 

1.  Are you a . . .  

○ Boy 

○ Girl 

2.  What is your ethnicity? (select all that apply) 

○ American Indian/Native American/Alaska Native 

○ African American 

○ Asian 

○ Hawaiian/Pacific Islander  

○ Hispanic/Latina/o 

○ White/Caucasian 

○ Other: _______________________________ 

3.  What grade are you in?  [choose from 5
th

 through 12
th
] 

Section 2:  Science Fair 
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4.  Did you participate in the Science Fair? 

○ Yes, I presented a science fair project. [4a, then 4b] 

○ I went to the science fair, but I didn’t make a poster. [4a, then 4h] 

○ I did not go to the science fair [skip to next section] 

4a.  Did anyone in your immediate family (parent, guardian, sister, or brother) go to the 

science fair? 

○ Yes 

○ No 

○ Not Sure 

[***4b – 4g only seen by participants who did take part in the science fair] 

4b.  Describe your science fair project: 

4c.  In February, Wendy was available to talk with students one-on-one about their science 

fair projects.  Did you talk with Wendy about your project? 

○ Yes [to 5d] 

○ No [to 5e] 

○ Not Sure [to 5e] 

4d.  Please rate how much your agree or disagree with the following statements about your 

conversation(s) with Wendy about your science project. 

 Strongly 

Disagre

e (1) 

Disagree 

(2) 

Neutral 

(3) 

Agree 

(4) 

Strongly 

Agree 

(5) 

I learned a lot about science from 

talking with Wendy about my 

project. 

     

I probably would have done a 

science fair project, even if I had 

not talked with Wendy. 

     

4e.  What would say was the most helpful thing Wendy said or did when you were talking 

with her about your project? 

4f.  Is there anything else Wendy could have said or done that would have helped you 

more? 
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4g.  Please indicate how much you agree or disagree with the following statements: 

 Strongly 

Disagre

e (1) 

Disagree 

(2) 

Neutral 

(3) 

Agree 

(4) 

Strongly 

Agree 

(5) 

Once I decided to do a science 

fair project, I started to talk more 

about science outside of school. 

     

While I was getting ready for the 

science fair, I learned a lot of new 

things about science. 

     

I really liked being able to show 

my project to everyone at the 

science fair. 

     

When talking about my project at 

the science fair, I felt sort of like 

a science expert. 

     

I want to do a science fair project 

again next year, if possible. 
     

[4h is for students who only attended the science fair, but did not do a project]  

4h.  Please indicate how much you agree or disagree with the following statements: 

 Strongly 

Disagre

e (1) 

Disagree 

(2) 

Neutral 

(3) 

Agree 

(4) 

Strongly 

Agree 

(5) 

I learned something new about 

science while I was at the science 

fair. 

     

I want to do a science fair project 

next year, if possible. 
     

[4i and 4j are for all students who went to the science fair]  

4i.  What would you say was the best thing about the science fair? 

4j.  Is there anything that would have made the science fair better?  What are your 

suggestions? 

Section 3:  Other Activities 

During one in-class activity with Wendy, the class was able to see what a scientist saw through a 

microscope in Oregon.  Students gave directions to Rick, and he moved the microscope so you 

could see different things. 
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5.  Did you take part in this activity? 

○ Yes [to 5a] 

○ No [to 6] 

○ Not Sure [to 6] 

5a.  What, if anything, was the most important thing you learned during this activity? 

5b.  How interested would you be in doing something similar (using a computer to steer a 

microscope in Oregon) in the future?  

○ Not at all interested (1) 

○ A little interested (2) 

○ Somewhat interested (3) 

○ Very interested (4) 

As you may know, Wendy is involved in the Center for Coastal Margin Observation and 

Prediction (CMOP) in Oregon.  Each summer, the Center has internships available for students 

like you who might want to study science and how it might play a role in Hydaburg.   

6.  Would you be interested in such an internship? 

○ No [to 8] 

○ Maybe [to 7a] 

○ Yes [to 7a] 

○ Yes, and I have already told Wendy that I am interested [to 8] 

6a.  Is it OK if OEA tells Wendy that you are interested in being part of an interest. 

○ No 

○ Yes 

7.  What other things, if any, have you learned from the activities you have done with 

Wendy and Rick? 

8.  Which of the following topics would you like to study when Wendy and Rick come 

again? (Select all that apply) 

○ Salmon life-cycles 

○ What science can do for fisheries 

○ How science can help make the water in Hydaburg cleaner 

○ The different types of microscopic organisms that live in the Hydaburg River 

○ How the changes in climate (global warming) might affect Hydaburg 

○ Haida traditional science 

○ Ocean science in regard to a healthy system for fishery science 

○ Estuary science related to shell fish harvesting 

○ Plant science looking at traditional plants and their uses 

○ Other:   
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Section 4:  What you Know and Like (or Don’t Like) about Science 

Some of the questions in this section might be familiar to you, because OEA asked them in a 

survey we did at the beginning of the year.  Go ahead and answer the questions based on what 

you think *now* at the end of the year. 

9.  Please tell us how much you know about the following topics 

Do you know . . . . ? 

Definitely 

Not 

(1) 

Only 

Sort 

of 

(2) 

I have a 

pretty 

good 

idea 

(3) 

Yes, 

Definitely 

(4) 

a.  … what an estuary is     

b.  … how to sample water     

c.  … what to test for in water samples     

d.  … how ocean acidification affects ecosystems     

e. … how to identify which microorganisms are in a 

water sample 
    

f.  … how oil spills affect ecosystems     

g.  … how climate change might affect the Hydaburg 

River 
    

h. … why the ecosystem of Hydaburg is unique     

i.  … why the geology of Hydaburg is unique     

j.  … how to use the scientific method     

k.  … what it is like to be a scientist     

l.  … what scientists do every day     

m. … what it means to do “scientific research”     

10.  Please tell us about your interest in the following fields. 

 I don’t 

know 

what 

this is 

Not at all 

interested 

(1) 

(2) (3) 

Extremely 

interested 

(4) 

a.   Biology      

b.  Chemistry      

c.   Oceanography      

d.   Ecology      
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e.   Geology      

f.  Microbiology      

g.  Marine biology      

h.   Science in general      

11.  When you hear the word “scientist,” what it the first thing that comes to mind? 

12.  Do you think that science is important for people in Hydaburg?  Why or why not? 

13.  Do you know any Alaska Native scientists?  Who? 

14.  Do you think you can be a scientist if you wanted to?  Why or Why not? 

Section 5:  Looking Ahead 

15.  Please tell us about your future plans. 

Do you plan on . . . . ? 
Definitely 

Not 

Probably 

Not 

Not 

Sure 

Probably 

Yes 

Definitely 

Yes 

a.  … going to college 1 2 3 4 5 

b. … taking science classes 

when/if you go to college 
1 2 3 4 5 

c.  … majoring in a science 

field when/if you go to 

college 
1 2 3 4 5 

d.  … eventually having a 

job that involves science in 

some way 
1 2 3 4 5 

16.  Any additional questions or comments about the activities you have done with Wendy 

and Rick, or about science, or your future plans? 
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