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Abstract 

 

An Evaluation of the Classroom Implementation of the Water 

Exploration Legacy Cycle, an Online Challenge-based Educational 

Program for Texas High School Students 

 

Elizabeth Pelly Mueller, M.A. 

The University of Texas at Austin, 2011 

SUPERVISORS:  Clark R. Wilson and Kathy Ellins 

 

In this paper we sought to evaluate the implementation of the Water Exploration 

Legacy Cycle, a research collaborative project developed by the Institute for Geophysics 

at The University of Texas at Austin and 4empowerment.com with support from the 

Texas Water Development Board. This project interviewed six teachers of the 22 science 

educators who attended a workshop to learn about the Legacy Cycle approach and how to 

implement the Water Exploration Legacy Cycle curriculum in August of 2010. The 

research involved a survey and a phone interview, both of which collected data on the 

training session, the teachers‟ abilities to work with the Legacy Cycle within their 

curriculum, and obstacles they faced with full implementation of the program. 

Recommendations from this study will aid future developers in creating Legacy Cycle 

modules that are better adapted to high school classrooms.   
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Chapter I: Introduction 

 

Project Motivation 

The purpose of this study is to evaluate the implementation of the Water 

Exploration Legacy Cycle, a research collaborative project developed by the Institute 

for Geophysics at The University of Texas at Austin and 4empowerment.com with 

support from the the Texas Water Development Board.  

Founded in 1972, the University of Texas Institute for Geophysics (UTIG) at the 

Jackson School of Geosciences is a best known for its research in geology and 

geophysics. UTIG has an extensive outreach program servicing K-12 educators through 

professional development and field experiences (Institute for Geophysics 2011).  

4Empowerment.com provides a secure environment for teachers to create and 

students to access online projects. Since 1999, it has provided K-12 schools “a project 

hub, idea finder, collaboration tool and online publishing system all in one place” 

(4Empowerment 2011). 

The Texas Water Development Board‟s mission statement is “to provide 

leadership, planning, financial assistance, information, and education for the 

conservation and responsible development of water for Texas” (Texas Water 

Development Board 2011). It has multiple educational products for kindergarten 

through eighth grade students. The Water Exploration Legacy Cycle was created to 

extend the Texas Water Development Board‟s conservation work into the high school 

classroom.  

The Legacy Cycle is a challenge-based online curriculum for Texas high school 

students that creates opportunities for students to work collaboratively on a series of 

projects. Students reflect on their learning while developing communication and 

problem-solving skills as they work towards a solution to a real-world problem (Ellins 

et al. 2009; Ellins et al. 2010; McCall et al. 2010). The goal of the approach is to foster 

students increasing desire to use communications technology while conducting research 

as they learn water-related science content and process skills, specifically the “Big 



 

 2 

Ideas” and supporting concepts found in the new Earth Science Literacy Principles: The 

Big Ideas and Supporting Concepts of Earth Science (Earth Science Literary Principles 

2010). The Water Exploration Legacy Cycle is aligned with National Science Education 

Standards and with the Texas Essential Knowledge and Skills (TEKS) for several high 

school courses: Earth and Space Science, Environmental Systems, and Aquatic Science 

(Texas Education Agency (2011). 

This project interviewed six teachers of the 22 science educators who attended a 

workshop to learn about the Legacy Cycle approach and how to implement the Water 

Exploration Legacy Cycle curriculum in August of 2010. The research involved a 

survey and a phone interview, both of which collected data on the training session, the 

teachers‟ abilities to work with the legacy cycle within their curriculum, and obstacles 

they faced with full implementation of the program. The goals of the project are (1) 

assess the attendees‟ comfort with cyber education, (2) evaluate how effectively the 

online Water Exploration Legacy Cycle modules have been incorporated into high 

school classrooms, and (3) understand the obstacles of full implementation of the 

program. 

 

What is a Legacy Cycle? 

Rooted in challenge/problem-based learning, the program is student-centered 

with students reflecting on their learning while developing communication and 

problem-solving skills as they collaboratively work towards a solution to a real world 

problem (Ellins et al. 2009; Ellins et al. 2010). Students identify their own 

misconceptions, albeit with guidelines from the teacher, make connections to prior 

knowledge and apply content to their own lives. Feedback is provided to students by 

their teachers and through formative assessments imbedded within the Legacy Cycle. 

What sets the Legacy Cycle model apart from challenge/problem-based learning is the 

design framework as seen in Table 1, which organizes students as they move through 

the curriculum (Klein 2007; Ellins, pers. comm. 2011). This framework is used to keep 

students on track while providing an opportunity for students to think and work like 
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scientists. The steps include (1) The Challenge, (2) Generate Ideas, (3) Multiple 

Perspectives, (4) Research and Revise, (5) Test your mettle, and (6) Go Public 

(http://www.twdb.state.tx.us/waterexploration/; Klein 2007).  

 

 

Table 1: Elements of a Legacy Cycle Challenge (Ellins et al. 2010; McCall et al. 

2010)  
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The Water Exploration Legacy Cycle 

Over the last number of years, the Texas Water Development Board has 

established an extensive conservation education outreach program for Texas 

classrooms, particularly for grades K-8. With the development of the Water Exploration 

Legacy Cycle, the agency aims to extend their outstanding programs into the high 

school classroom. The Water Exploration Legacy Cycle can be accessed online at the 

Texas Water Development Board website under the “TWDB Kids & Education” link at 

http://www.twdb.state.tx.us/waterexploration/legacy.asp.  

The Water Exploration Legacy Cycle, Figure 1, comprises a series of three 

modules, each of which addresses a specific theme: Water Basics, Water-Earth 

Dynamics, and People Need Water. Each module is further broken down into three 

different challenges or projects that students should complete in order.  

 

  

Figure 1: Water Exploration Legacy Cycles (Texas Water Development Board 

2011) 
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The Water Basics module, Figure 2, includes the following three challenges: 

“How Fair are the Water Properties?,” “One Bite Can Kill You” and “WHO Can Map 

this?.” These challenges address the fundamental principles of water. “How Fair are the 

Water Properties?” includes the following topics: the formation of water on Earth, its 

molecular structure, physical and chemical properties, and water‟s role in sustaining 

life. Challenge 2, “One Bite Can Kill You” covers the complexity of the water cycle 

and how the availability of water influences the life cycle of pathogens and their 

vectors.  “WHO Can Map This?,” the third challenge, focuses on the impact of water‟s 

unequal distribution on the planet and how weather, climate and geology influence the 

distribution of water. 

 

 

Figure 2:  Legacy Cycle A: Water Basics (Texas Water Development Board 2011) 

 

The Earth-Water Dynamics module, Figure 3, includes theses challenges: 

“Geomorphology – A Texas Panhandle Whodunit,” “Know Your Watershed” and 

“Groundwater – Knowing What We‟ve Got Before It‟s Gone.” While working through 
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this first challenge, “Geomorphology – A Texas Panhandle Whodunit,” students delve 

into how water is stored and water‟s impact on land surfaces through the processes of 

weathering, erosion, and deposition. Students develop an understanding for the way 

water impacts topography and the impact of geology on the flow and storage of water 

above and below Earth‟s surface. “Know Your Watershed,” the second challenge, 

students discover fluvial features and how substances move through a watershed, stream 

erosion, sediment transport and deposition, and the impact of people on watersheds. In 

the third challenge, “Groundwater – Knowing What You‟ve Got Before Its Gone,” 

students investigate how groundwater is stored, replenished, and moves, while learning 

about groundwater conservation and management. 

 

 

Figure 3: Legacy Cycle B: Water-Earth Dynamics (Texas Water Development 

Board 2011) 

 

The last module, People Need Water, Figure 4, includes the following 

challenges: “Westward H2O,” “Boating and Swimming and Damming, Oh My…” and 

“Put Some Blue in Your Green School.”  These challenges focus on the many uses of 

water – from drinking to industry to agriculture – and have students look at ways in 
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which people impact water and water impacts populations.  “Westward H2O,” 

Challenge 1, ask students about the importance of springs in Texas‟ history, as well as 

the different ways communities take advantage of spring water. Challenge 2, “Boating 

and Swimming and Damming Oh My…,” examines the use and impact of engineered 

structures such as dams, and their economic benefits and drawbacks. Challenge 3, “Put 

Some Blue in Your Green School,” emphasizes water conservation and management in 

the students‟ home school. 

  

 

Figure 4: Legacy Cycle C: People Need Water (Texas Water Development Board 

2011) 

 

Water Exploration Legacy Cycle Training 

22 Texas educators attended the 2.5-day training session over the Water 

Exploration Legacy Cycle in August of 2010. Held at the Jackson School of 

Geosciences, Linda McCall, a representative from the Texas Water Development 

Board, Dr. Tony Petrosino, Assistant Professor Mathematics and Science Education in 

the College of Education at UT Austin and an early adopter of the Legacy Cycle model, 

and Dr. Kathy Ellins, Program Manager for the University Institute for Geophysics, 
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facilitated the training program. Experts from the Lower Colorado River Authority and 

the Texas Water Development Board were on-site to support the attendees‟ research, to 

help with the application of web-based tools such as TWDB‟s Water Information 

Integration & Dissemination (WIID) system and Google Earth, and to access authentic 

hydrologic data, and to answer questions.    

 

 

Table 2: The Water Exploration Legacy Cycle Workshop Training Agenda and 

Schedule (provided by K.K. Ellins). 

 

During the training the pedagogical approach of the Legacy Cycle was 

specifically outlined for participants during two presentations given by Dr. Kathy Ellins 

and Dr. Tony Petrosino. They explained that the Legacy Cycle involves a sequenced 

series of modules each of which contains three challenges of extended inquiry 
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organized to mimic scientific investigation. The modules are organized in a specific 

order, with each component of the challenge intended to help the learner improve 

knowledge and understanding of the topic. Each challenge is designed to build in some 

way on the previous one through increased content, more advanced skills, or the level of 

complexity of the challenge itself. The Legacy Cycle framework was presented as a 

circle where learners are permitted to look or work forwards or backwards as needed to 

complete a specified product. Dr. Ellins and Dr. Petrosino also discussed the history and 

development of the Legacy Cycle from its roots in problem/challenge based learning. 

After hearing an overview of the nine different challenges encompassed by the 

three Legacy Cycle modules, session attendees were placed into two or three-person 

teams and assigned one of the nine challenges. Over the next two days attendees acted 

as students, working through each stage of the Legacy Cycle model to satisfy the 

requirements of their assigned challenge.    

During the training session in August 2010, science educators produced multiple 

high-level products. Illustration 1 depicts a tri-fold brochure created by the team 

assigned to the Water Basics module “One Drop Can Kill You.” Illustration 2 contains 

two slides which partially fulfill the requirements for first challenge of the Water-Earth 

Dynamics module Water-Earth Dynamics, “Geomorphology - A Texas Panhandle 

Whodunit”.  Illustration 3 is the opening slide of a PowerPoint presentation of the 

recommendations for conservation and management of the Highland Lakes Water 

System which meet some of the requirements for the second challenge of the People 

Need Water module. 
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Illustration 1: Go Public! Product Example 1 

Example of a product created by one team at the Water Exploration Legacy Cycle 

training session in August of 2010 (provided by K.K. Ellins). This tri-fold brochure 

satisfied the Go Public! product required of Legacy Cycle A: Water Basics: “One Bite 

Can Kill You.” 
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Illustration 2: Go Public! Product Example 2 

Slides created by one team at the Water Exploration Legacy Cycle training session in 

August of 2010 (provided by K.K. Ellins). The first slide shows the evolution of the 

landscape since the Last Glacial Maximum. The second slide indicates a possible Paleo-

Indian settlement.  These slides meet two of the four components of the Go Public! 

products required of “Geomorphology - A Texas Panhandle Whodunit,” the first 

challenge of the Water-Earth Dynamics module.  
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Illustration 3: Go Public! Product Example 3 

This is the opening slide for the PowerPoint presentation created by one team at the 

Water Exploration Legacy Cycle training session in August of 2010 (provided by K.K. 

Ellins). The slideshow meets one of the requirements for the second challenge, 

“Swimming and Boating and Damming Oh My…” of the People Need Water module.  
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Chapter 2: The Literature 

  

The literature discusses many different types of extended inquiry pedagogical 

approaches such as Problem Based Learning (PBL), Goal Based Scenarios (GBS), and 

Challenge Based Learning (CBL). These pedagogical approaches focus on extended 

inquiry projects and encourage students to make connections between new content and 

prior knowledge to solve problems (Ellins et al. 2010). Students are drawn into an initial 

“challenge” and work collaboratively to learn content while developing problem-

solving and communication skills to solve the presented problem (Dadd 2009; Shank 

1994). Rooted in Problem/Challenge Based Learning, in addition to these attributes, the 

Legacy Cycle is organized in a framework of six steps, which guides students, keeping 

them on track as they meet the challenge‟s goals (Klein 2007). It is this structured 

framework that sets the Legacy Cycle model apart from Challenge or Problem Based 

Learning. 

 

 

Figure 5: Organizing Framework for each Challenge in a Legacy Cycle (Texas 

Water Development Board 2011) 
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Research conducted by Dadd (2009) to examine bringing problem-based 

learning to the classroom shows that students are typically highly engaged by challenge 

or problem based educational programs. Learning is at a higher level and students 

obtain a more real-world experience as they learn content in context, and the content is 

much more applicable when applied to their own lives when learned through challenge 

based methods than through more traditional teaching methods (Shank 1994; Williams 

1992).   

Research indicates that Project Based Learning benefits weaker students as 

lower grades were higher and higher grades remained high based upon comparable 

assessments (Dadd 2009). In her work, Kelsie Dadd found that students who took a 

problem based learning Environmental Geology course at the university level were 

better able to apply their knowledge, and they had enhanced public speaking and 

computer skills at the end of the course than their peers enrolled in a traditional course 

(Dadd 2009). Other research showed that not only were students performing at a higher 

level, but the students were enthusiastic and highly engaged throughout their experience 

with this non-traditional curriculum (Doering 2008).  

In Susan Williams‟ work published in 1992, she evaluated existing examples of 

case-based instruction used with college students within the medical and legal fields.  

As students moved through the scenarios or challenges, Williams found that they 

“develop confidence in their ability to reason through problems; identify what they 

already know, and what they need to know.”  

Working within problem-based scenarios allows students to play an active role 

in their learning, which creates an opportunity for students to apply their knowledge, 

not just repeat facts. This type of learning environment is one of intrinsic motivation 

(Shank 1994). Students learned to be critical of their resources and to communicate 

effectively with their group members while researching information, publicly defending 

their findings, and applying their knowledge in many ways, including ways similar to 

how scientists actually solve problems (William 1992). 
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Chapter 3: Research Questions and Methodology 

 

Statement of the Problem 

This study is designed to (1) assess the participants‟ comfort level with cyber-

education, (2) evaluate how effectively the online Water Exploration Legacy Cycle 

modules have been incorporated into high school classrooms, and (3) understand the 

obstacles of full implementation of the program. As new Legacy Cycle modules are 

created, the developers are interested in how the curriculum is actually being 

implemented in Texas high school classrooms. Recommendations from this study will 

aid future developers in creating Legacy Cycle modules that are better adapted to high 

school classrooms.  

 Encouraged by the attendees‟ enthusiasm for the curriculum and impressed with 

the high quality products they created, the developers hoped that many teachers would 

fully implement the Water Exploration Legacy Cycle. If not the full curriculum (three 

modules each containing three challenges), then the developers expected many teachers 

to implement at least one of the three modules: Water Basics, Water-Earth Dynamics, 

or People Need Water.  

 We expected that this study would unveil problems with technology in high 

school classrooms as districts often have slow computers and/or networks and 

frequently do not allow students to use their own devices such as Smartphones or 

laptops on campus. We also hypothesized that teacher comfort-level with technology 

might pose another barrier to curriculum implementation. Finally, as each module can 

take up to two to three weeks to complete, we wondered if time constraints would 

impact the way teachers were or were not able to fully implement the curriculum. 

 

Institutional Review Board Approval 

Before beginning the research, I applied for Institutional Review Board (IRB) 

approval from the University of Texas as the research required human subjects. The 

research plan, survey instruments (Appendix E), interview script (Appendix F), and 
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letter of informed consent (Appendix D) were submitted.  IRB approval was awarded 

on 03/22/2011 and expires on 03/21/2014. The complete IRB Protocol #2011-02-1014 

is attached as Appendix C.   

 

Research Design 

Data was collected in the form of a questionnaire (Appendix E) that teachers 

answered in their own home/classroom. The questionnaire was in two parts – the 

teacher‟s workshop experience, and classroom implementation. This information was 

consolidated and analyzed for trends in the data.  Follow-up phone conversations took 

place with respondents so that I could better understand different issues that teachers are 

having with full implementation of the Water Exploration Legacy Cycle – from 

pedagogy to lack of computer resources to time availability to implement new 

curriculum. 

 

Assessment Instruments/Data Collection 

Dr. Kathy Ellins of UTIG and Linda McCall of the Texas Water Development 

Board solicited feedback from all of the Water Exploration Legacy Cycle training 

attendees at the end of the 2.5-day session (Ellins, pers. comm. 2011). Using this 

feedback, Dr. Ellins and I identified ten possible participants for this study. Attendees‟ 

feedback is attached as Appendix A. 

 

FEEDBACK ON WATER EXPLORATION ONLINE CURRICULUM, 

Workshop August 2 - 4, 2010. 

Questions 

Please list at least 

two things you 

learned in this 

workshop. 

Please write down a 

question about water 

resources and/or 

water conservation 

that you would like 

to know about. 

How will you use the 

activities from this 

workshop with your 

students? Please 

explain. 

 

Table 3: Water Exploration Curriculum Training Feedback Questionnaire   

Questions asked of attendees at the end of the Water Exploration Legacy Cycle training 

session in August 2010 (provided by K. K. Ellins). 
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These ten educators stated they planned on implementing the Water Exploration 

Legacy Cycle during the 2010-11 school year. Based on this information, I contacted 

them via email and phone to engage their participation in this research study. Of the 

eight session attendees who responded that they would participate, seven signed the 

informed consent forms, and six participated in the research. Once consent forms were 

signed and collected, I emailed an open-ended survey (Appendix E) which was created 

on SurveyMonkey.com to each participant. The responses were uploaded to 

SurveyMonkey.com; the data was compiled and loaded into Microsoft Excel 2007 for 

analysis. A phone interview adhering to a set series of questions followed (Appendix F). 

After organizing the phone interview and survey data, I analyzed the data for trends. 

Because the survey questions were open-ended, analysis involved reading and 

interpreting teachers‟ responses versus number-crunching with statistical analysis. Six 

case studies were developed based upon participants‟ responses. 

 

Description of the Study Participants  

The six study participants were part of a larger group of 22 science educators 

who participated in the Water Exploration Legacy Cycle teacher training in August of 

2010.  

Teacher A is a veteran teacher with 22 years of experience teaching Aquatic 

Science. She has a Bachelors of Science in Medical Technology and a Secondary 

Science Composite teaching certificate. Currently she has 12 computers in her 

classroom and is very comfortable using different types of technology. Her students are 

computer literate and also enjoy using technology. They are not allowed to use their 

own laptops or Smartphones at school, but are encouraged to go “paperless,” emailing 

their homework and lab reports to their teacher. She reported that she often allows 

students to go against school policy and permits them to use their phones for Internet 

research as their phones are much faster than the school network. She chose to 

implement the “How Fair are the Water Properties?” challenge as it related well to the 

unit on ecosystems in her Aquatic Science class. She stated that it was very easy for her 
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and the students to determine what they did and did not know while doing the activities. 

She claimed that her students enjoyed the learning process, and they presented high 

quality demonstrations as their final products. When asked how the Legacy Cycle 

model impacted student learning, she felt that her students paid more attention to their 

learning and therefore developed a deeper understanding of the material. 

Teacher B is currently working towards a Masters in Science Education and has 

taught Biology for eight years. She works in the newest high school in her district, and 

her students enjoy full access to the laptop cart that she housed in her classroom. Her 

students also have access to six computer labs and a library that contains forty 

computers. She and her students are computer savvy. She did not use the curriculum 

with her Biology students as she felt the Legacy Cycle curriculum did not align well 

with her course‟s TEKS and her EOY (End-of-Year) course exam objectives. She was a 

developer of the Water Exploration Legacy Cycle and a workshop facilitator. 

Teacher C holds a Bachelors of Science in Science Education and has taught for 

20 years.  She taught Aquatic Science for one year about ten years ago, and then taught 

one class of Aquatic Science during the last school year. While her classroom contains 

only 13 laptops, if her students need more access, there are enough computers in the 

library to meet their needs. She felt most of her students are comfortable using 

computers; however some of her students have limited exposure to computers (low 

socio-economic with no computer at home) and struggled at times with basic computer 

skills. She stated that her school‟s network is slow and at times this frustrates the 

students. She used the “How Fair are the Water Properties?” challenge. Her students 

demonstrated a lab activity and produced a PowerPoint presentation for the class as a 

final product. Her students enjoyed this piece of the Water Exploration Legacy Cycle 

curriculum, so much so that Teacher C used the Legacy Cycle model as she planned 

other units through the year. She looks forward to the availability of additional Legacy 

Cycles in the future. 

Teacher D teaches IPC (Integrated Physics and Chemistry) and Aquatic Science. 

She did not implement the curriculum. She stated, “I was unable to implement any of 



 

 19 

the cycle into my curriculum because of time constraints. The program was not what I 

was expecting so it did not meet the needs that I had for my classes.” Most of her 

comments on the survey and email correspondence were short, blunt, and negative. She 

reported having a difficult time working with her partner during the training and feeling 

unsatisfied with the final product they produced during the Go Public! stage of their 

work. I was unable to reach her for the phone interview despite repeated attempts. 

Teacher E has a Master‟s in Education with an emphasis in science and has 

taught for 12 years. She is a K-5 science strategist at a charter school where she teaches 

the science lab classes. She also mentors teachers on science content and helps them 

develop science content extensions for their regular classrooms. At her charter school, 

all 5
th

 grade students are required to present an exhibition piece at the end of the school 

year; one group of students completed all three Water Exploration Legacy Cycle 

modules, with modifications, using the Go Public! products as their exhibit. Extended 

inquiry projects and service learning are big pieces of her curriculum, and she is a 

strong believer in “teaching beyond the TEKS.” 

Teacher F, a 20-year veteran, has her Bachelors of Arts in Biology and has 

taught Aquatic Science the last 11 years. Her students have access to the 13 computers 

in her classroom, as well as the computer lab. She feels that she and her students are 

comfortable with and capable of using today‟s technology. She implemented “How Fair 

are your Water Properties?” in her Aquatic Science class with great success as her 

students enjoyed the Legacy Cycle model and produced excellent presentations. She felt 

that they took more ownership of their learning and understood the material far better 

than in past years. 
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Chapter 4: Major Findings and Discussion of Data 
 

Comfort with Cyber-Education  

The Water Exploration developers anticipated that some teachers would have 

difficulty implementing the Water Exploration Legacy Cycle curriculum because of 

students‟ lack of access to quality computers and as a consequence struggle with their 

own comfort level with cyber-technology.  The result of the interviews did not bear this 

out.  

Participants‟ Comments:  

 

My students are very comfortable with technology – blogs, podcasts, Internet 

research, etc. I have 12 computers in my classroom. I let them use their 

Smartphones for Internet research as students want to use their own equipment 

as the network can be slow and frustrating.   

 

I teach at a brand new high school that currently houses only 9
th

 and 10
th

 

graders so I have a laptop cart in my room. We also have six computer labs and 

40 computers in the library. Many students are comfortable surfing the web and 

navigating websites, however, my low socio-economic kids who don’t have 

computers at home find basic webpage navigation a challenge.  Students are 

allowed to use their own laptops; however the district will not allow students to 

use their phones, even for Internet research. 

 

I have 13 desktop computers with 30 students, and I can check out the laptop 

cart if necessary. My students are great at social networking and web 

navigation. They are probably better at it than I am! 

 

I have 13 laptops in my classroom or I can take my class to the library where 

each student can use a computer. All of my students are comfortable with 

surfing the web. The school’s computers are old and slow, but students can use 

their phones at school for Internet research.   

 

My lab classroom has two computers, but I do have a laptop cart available.  The 

kids I worked with on the Legacy Cycle were fifth graders, so they needed 

support and guidance when navigating the web. I don’t let them surf the web for 

information, they must stay on teacher-approved websites. 

 

Researcher‟s Assessment: High school students typically are very comfortable 

with using the technology required by the Legacy Cycle challenges. They are 
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frustrated by slow school networks, and depending on the school district, are 

allowed to use their Smartphone for Internet research. It appears that teachers do 

have enough computers in their classrooms for group work and, in some cases, 

for all students to work on their own computer. Participants reported that their 

high school students did not stay within the confines of the Water Exploration 

Legacy Cycle‟s research tools – the articles and suggested websites – but 

immediately went on the Internet to do their own research. During training, 

technical difficulties did not appear to be a problem for the participants‟ teams. 

Either the participants didn‟t remember having difficulties or members of their 

team were able to find alternative sources on the Internet, which provided the 

group with necessary information. 

 

Evaluation of Implementation in High School Teachers’ Classrooms 

After observing the level of excitement and the high quality products produced 

by the Water Exploration Legacy Cycle training attendees, program developers had 

high hopes for full implementation of one to three modules of this Legacy Cycle during 

the 2010-11 school year. Unfortunately, the only participant in this study who 

implemented all three modules worked with a small group of fifth grade students, not 

the high school students targeted by this study.  

Participants‟ comments: 

 I implemented the properties of water and groundwater challenges. 

 

 No, I did not implement any of the curriculum. 

 

 I implemented the water properties section with modifications. 

 

I was unable to implement the Legacy Cycle this year, but the project-based 

learning professional development I led was based on this model. 

 

With one particular group of (fifth grade) students, I implemented all three 

modules. The Legacy Cycle was a great fit for the required 5
th

 grade end-of-year 

exhibit required at my school. 

 



 

 22 

I only implemented the first challenge of the Water Basics module. 

   

Researcher‟s Assessment: None of the five high school teachers implemented a 

complete module; three participants completed one challenge, and two 

participants did not implement any of the curriculum. 

 

Obstacles to Full Curriculum Implementation 

ALIGNMENT WITH THE TEKS 

Participants‟ Responses: 

It was not exactly aligned with the high school Aquatic Science TEKS…more for 

lower grade levels. I didn’t look at the TEKS/Standards Correlation pages on 

the website prior to implementation. 

 

It works well with the Aquatic Science TEKS. While I didn’t look at the TEKS 

prior to implementing, I remembered that they (the TEKS) worked well with the 

challenge (How Fair are the Water Properties?) I planned to implement. 

 

The Water Properties cycle is the only one that would work with my curriculum 

area (Aquatic Science). The TEKS alignment would work better for 8
th

 grade 

Earth Science perhaps. 

 

I looked at the TEKS and National Science Standards prior to implementation - 

It covered many of the TEKS established for 5
th

 grade. 

 

I think it was aligned with the Aquatic Science TEKS very well (did not look at 

TEKS correlation page prior to implementation). 

 

The Legacy Cycle (challenge) we implemented did not adequately meet the 

verbiage of the TEKS for most of the requirements of Biology (did not look at 

the TEKS after leaving the training session). 

 

Researcher‟s Assessment: Teachers‟ perceptions that the curriculum did not 

align with the TEKS was one factor that held them back from using more of the 

Legacy Cycle curriculum. As shown in Figure 7, the curriculum is aligned with 

the National Science Education Standards and the TEKS for Earth and Space 

Science, Aquatic Science, and Environmental Systems.  
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Figure 6: TEKS Correlation for Legacy Cycle A: Water Basics (Texas Water 

Development Board 2011) 

 

While most participants stated that the lack of alignment with the TEKS 

for their course held them back from implementing, prior to implementation, 

four of the six participants did not look at the standards page provided on the 

Texas Water Development Board website. Why? Teachers stated they 

remembered the TEKS either aligning or not aligning. They were looking for 

supplemental activities or more current information to expand their knowledge 

base, perhaps the perceived lack of TEKS alignment was an unconsciously 

created barrier as a means to justify not incorporating more of the curriculum. 

More likely, because the Legacy Cycle does not teach every objective stated in 

the TEKS, and the extended inquiry activities go beyond their course‟s 

guidelines both in time allotment and content, teachers found that adapting their 
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current, TEKS-based curriculum to include the Water Exploration Legacy Cycle 

modules was not an effective use of their time due to the many demands placed 

upon public school teachers. 

 

CURRENT CURRICULUM FLEXIBILITY  

Participants‟ Responses: 

I have a lot of freedom (within the scope and sequence of the district provided 

curriculum) at this point because I write my own finals. 

 

None. 

 

I have no freedom until after the TAKS test (Fifth grade). 

 

Some freedom, but I have a lot of topics to cover, so time is an issue. I am 

limited, but that is possibly changing in the next few years.  

 

Having a set curriculum (Biology) with little wiggle room makes it tough to use 

any new material – if you deviate from the scope and sequence, there are lots of 

questions asked. Many teachers are not comfortable as risk-takers so it’s hard 

to fight the system. 

 

There are topics that can be covered using this approach in my curriculum 

(Aquatic Science) where I have some broad concepts that would allow for 

freedom.  

 

Researcher‟s Assessment: District-required end of course exams or TAKS 

testing often requires teachers to adhere to a specific scope and sequence. 

Aquatic Science, taught by four of the six participants, has neither, yet several of 

the teachers still feel constrained by their district‟s curriculum guidelines. 

Perhaps these teachers have greater freedom than they realize or they are using 

the “rigid scope and sequence” as an excuse to not spend the time or effort to 

incorporate Water Exploration Legacy Cycle modules into their current 

curriculum. If their claims are accurate, perhaps their administrators need to be 

educated on the Legacy Cycle model and its positive impact on student learning 

so that teachers/science coordinators would be encouraged to update existing 
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programs to include this curriculum. Having taught in private and public 

institutions, I found that working at an independent school afforded greater 

freedom in terms of curriculum development. Perhaps the Water Exploration 

Legacy Cycle could be marketed to private schools as those teachers often have 

more flexibility with curriculum. 

 

TIME CONSTRAINTS 

 Participants‟ Comments: 

 

The (Water Exploration) curriculum doesn’t match up to the districts time frame 

for Aquatic Science topics.   

 

I don’t have time to rework my curriculum to fit in a complete Legacy Cycle 

module. I can only use pieces of it to supplement or replace existing activities. 

 

I had students divide and conquer within each stage of the challenge, and I 

modified the rubric as they didn’t complete all of the Go Public! products. I just 

didn’t have the time for students to complete everything as suggested. 

 

Time is an issue, I had to modify the 6 stages – I prepared questions to guide 

their research and significantly shortened the amount of time spent on revising. 

 

The activities are very time consuming, and there are too many within a 

challenge for high school students to accomplish in a limited amount of time. I 

would need district support to do all that is asked of students in the first (Water 

Basics) module. 

 

Researcher‟s Assessment: It is very time consuming to adapt course curriculum 

to include new material. This training session occurred in August, which did not 

give teachers much to time to incorporate the modules into their lesson plans.  

Even when presented with fabulous activities, often teachers get back to the 

classroom and get caught up in the daily grind of planning, grading, meetings, 

and evaluations. While the Water Exploration Legacy Cycle was meant to 

augment existing curriculum, not replace it, the participating teachers felt even 

implementing one full module would take more classroom time than they were 
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willing to give. One participant stated, “It takes a lot of time away from 

instruction in a TAKS driven curriculum.” 

 

Other Factors that Contributed to the Lack of Implementation 

EXPECTATIONS OF TRAINING 

Participants‟ Comments:  

 

I wanted super current info to give to kids to supplement my freshwater unit. I 

have a set curriculum provided by my district, I needed labs. 

 

My curriculum is in place, I wanted a new approach to content with new 

supplemental activities. 

 

I wanted to take back things that I can personally implement or pass along to 

someone else; I also wanted to bring back the Legacy Cycle model as well as 

current elements to supplement my curriculum. 

 

I needed updated labs and hands-on projects, supplemental curriculum to add to 

district-provided scope and sequence. 

 

I wanted more content knowledge and some new ideas for formative 

assessments.   

 

Researcher‟s Assessment: Participants specifically stated that they were not 

looking for a new curriculum; rather they needed supplemental labs and hands-

on activities to boost their current, district-provided curriculum. While districts 

provide a scope and sequence, teachers are looking for labs and activities as 

resources are not being provided by their school districts. Teachers also want a 

better understanding of the content they are expected to teach and are looking 

for more current information.  

 

PEDAGOGY 

(A) Understanding the Pedagogy  

Participants‟ Comments: 
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My understanding of the pedagogy is that the Legacy Cycle wants to engage 

students by having them become more involved in their own education and to 

prepare them to make good choices about water usage. 

 

The Legacy Cycle is a project-based method for learning science and for service 

learning.  

 

I was a developer, so I understood the pedagogy prior to attending the training. 

Basically, the Legacy Cycle allows students to investigate problems in a 

“chunked,” adaptable way that also invites them to revisit prior findings and 

revise their learning and knowledge. The Legacy Cycle is also a cross-

curricular method of investigating scientific content. 

 

It is a different approach to accommodating different learning styles and 

producing a common product that incorporates research, knowledge, and 

assessment. 

 

From what I gathered, the pedagogy behind the Legacy Cycle involves a 

project-based method where students guide themselves through a unit of study 

given guidelines by the teacher.   

 

It was designed to assist teachers in using alternative ways to teach students 

about our waterways and how to conserve water. 

 

Researcher‟s Assessment: Overall, participants understood that the Legacy 

Cycle model involves students taking more ownership of their learning and that 

it is a project-based curriculum. Follow-up conversations with participants 

clarified they did understand that the curriculum should be taught as a module of 

three challenges, however, five of six participants said that was not possible with 

their current high school curriculum due to time constraints and a TEKS driven 

curriculum.  

  

(B) Comments on Training Lectures over Pedagogy  

 Participants‟ Responses: 

 

Honestly, I don’t remember the discussions led by either Dr. Ellins or Dr. 

Petrosino. I wasn’t interested in pedagogy; I just wanted good activities to take 

back to my classroom.  
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I observed many teachers sitting through it with glazed expressions, not paying 

particular attention to the lecture.  

 

I remember hearing lots of lingo. He also talked about its benefit, that it is 

outcome based, and developed at Cornell. 

 

Petrosino’s lecture was too abstract and too theoretical; it didn’t help me as 

there was too much philosophy. I wanted information about how to implement 

the Legacy Cycle.   

 

I was swept up by it! Dr. Petrosino did an extraordinary job. He talked a lot 

about the history of the model and UTeach. Dr. Ellins left me excited – imagine 

if all schools used this model! I liked hearing about the development and how 

kids can use problem solving to leave their mark/legacy. 

 

Researcher‟s Assessment: The participants were not interested in learning about 

the pedagogy behind the Legacy Cycle. They sat through the lectures, but did 

not absorb the importance of the information. They were just biding their time to 

get to the implementation portion of the training. Perhaps the presentations were 

not engaging for the teachers or the facilitators did not make clear at the onset of 

training the importance of understanding the pedagogy. In order to engage the 

teacher audience, at future training sessions the facilitators may want to walk the 

room to discourage teachers from working their email and instant messaging 

and/or include a Question-and-Answer session that holds the teachers 

accountable for the material being presented. Facilitators may also want to 

continue pedagogy discussion through the training – why did we do this activity 

this way? What does the pedagogy say about the importance of X or Y? 

 

COLLABORATION – as participants and observations of participants‟ students 

Participants‟ Responses: 

The challenge required that we all work together (during training). I feel like 

our group worked well together. Different learning styles were not a problem 

during training. In the classroom I let students pick their own groups and even 

then there are occasional issues with kids not pulling their weight. 
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This is certainly a constructivist approach to learning. We were heterogeneously 

grouped (during the training session) and this provided great collaborative 

learning. We all had different backgrounds of expertise. We had different ideas 

and talents when it came to technology and science. We looked at our strengths 

and weaknesses and assigned the research and products accordingly. 

 

We were not effective during the training. I do not feel that my partner and I 

worked well together. 

 

We figured out early on which one of us was a “techie” and which was more 

creative and divided the work on that basis (during training). My partner taught 

me how to do screen shots and showed me how to use some of the websites. (In 

the classroom) there are always kids who won’t do their part. Group sizes are 4-

5 students. 

 

The challenge promoted a collaborative effort. We divided up the work (during 

training).  

 

It is important to identify individual strengths, areas of challenge, and unique 

interests for each person in order to create a balanced workload, and in order 

to share responsibilities among group members. It is also important that the 

information then be shared or discussed, in order for other group members to 

gain that knowledge and learning experience. 

 

Researcher‟s Assessment: Collaborative learning was discussed over several 

questions. While one participant felt that she and her partner did not work well 

together and were not effective in carrying out the challenge, five of the 

participants had a wonderful experience working with a small group of teachers 

on their assigned challenge. They found that the scope, breadth, depth, and 

nature of the challenge made collaborative learning a necessity as working on 

the challenge individually would be too taxing. These team members claimed 

discussion within the group was important so that each member could contribute 

efficiently and so that all members could benefit from the information gathered 

to complete the challenge. Facilitators do need to be aware of group dynamics 

regardless of the attendees‟ ages. When faced with a challenging group where 

the dynamics are interfering with productivity, the facilitators could visit with 

the group members about what is working or not working within the group, and 
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remind them of the project‟s goal. Perhaps facilitators could arrange chairs so 

that group members face each other (as opposed to long tables where everyone 

is sitting side-by-side-by-side).  

 

Limitations of the Study  

The research was limited in that only six attendees of the 22 educators who 

attended the August 2010 training participated in the study. Many of the attendees at the 

end of the training session were not planning to use the Water Exploration Legacy 

Cycle curriculum during the 2010-11 school year. Several teachers‟ courses were 

cancelled due to lack of enrollment, and several who stated they were implementing the 

Legacy Cycle in the fall, ended up not using the curriculum as planned.   

Another limitation was the survey itself. The participants either did not 

understand some of the questions, the vocabulary used within the questions, or they did 

not thoroughly read the questions as they provided answers that did not answer the 

questions asked. Follow-up phone interviews, however, helped clarify many of the 

topics that were not clear in the survey responses. In spite of the limitations, the results 

are extremely valuable to Legacy Cycle curriculum developers. 
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Chapter 5: Conclusions and Recommendations 

 

Summary of the Study 

 This study was conducted during the 2010-11 school year following the August 

2010 Water Exploration Legacy Cycle training. Training session attendees were culled 

based upon the feedback forms solicited by the facilitators at the end of the training 

session; ten were selected for the study with the hopes of five participants. While seven 

educators agreed to support the research, only six completed both the survey and phone 

interview. The participants were asked about their experiences during the training 

session and their implementation of the Legacy Cycle during the 2010-11 school year. 

The researcher specifically looked at three areas: (1) the participants‟ comfort with 

cyber-education, (2) how effectively the online Water Exploration Legacy Cycle 

modules were incorporated into high school classrooms, and (3) the obstacles of full 

implementation of the program. 

  

Conclusions 

It was the developers‟ goal that teachers who attended the Water Exploration 

Legacy Cycle training would implement at least one complete module during the 2010-

11 school year. Our data showed that full implementation of the Water Exploration 

Legacy Cycle did not occur, nor was a complete module implemented by a single 

research participant teaching at the high school level. 

We anticipated technology might be a barrier to implementation; however, all 

participants claimed they themselves were very comfortable using a variety of 

technology in their classrooms. Most reported their high school students were highly 

proficient with technology except some low-socioeconomic students who did not have 

computer access at home.  

All six of the research participants reported they were not looking for a new 

curriculum, but supplemental activities and current content information to support their 

district-provided curriculum. Several participants stated that their districts provided a 
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curriculum that did not allow for flexibility with time or activities outside of the TEKS 

covered by their course. While the curriculum does align with the TEKS and National 

Science Standards for several high school courses including Environmental Systems, 

Earth and Space Science, and Aquatic Science, participants perceived that the TEKS 

covered by the modules did not align well with their course, so they could only use 

specific activities within the modules as time permitted within their existing TEKS-

driven curriculum.  

All research participants reported that time constraints played a significant role 

in their inability to implement the curriculum. Due to other time commitments, teachers 

did not or could not take the time necessary to adapt their current curriculum to include 

Legacy Cycle challenges, and the study participants felt the Water Exploration Legacy 

Cycle modules are too long. It is expected that each of the three modules would take 

six-to-nine weeks to complete. A typical Texas high school Aquatic Science course 

covers freshwater systems the first semester followed by saltwater systems the next 

semester. If the Water Exploration Legacy Cycle were fully implemented according to 

the developers‟ timeframe, students could not finish this curriculum in one term, let 

alone other material that teachers must cover according to their TEKS driven scope and 

sequence. Also, we found that students did not limit themselves to the resources 

provided by the Legacy Cycle, but instead surfed the web for information (Cooper, pers. 

comm. 2011). This could be another factor that led to the participants feeling the 

curriculum took too much time to complete. 

As teachers were not looking for a new curriculum, but supplemental activities, 

the pedagogy behind the Legacy Cycle program was not meaningful to the attendees.  

Several reported that they wanted more information about why this program works and 

less theory. 

 

Recommendations 

1. Use the Water Exploration Legacy Cycle for professional development. Based 

on the enthusiasm expressed by teacher participants during the August 2010 
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workshop and the high quality of the “Go Public” products they produced, I 

believe the Water Exploration Legacy Cycle is better suited and should be used 

as a teacher professional development tool rather than curriculum for high 

school students.  However, the Legacy Cycle instruction model does have 

application in K-12 classrooms. Three of the six participants stated that they are 

currently using this model as they update their current curriculum. 

2. Market the Legacy Cycle curriculum to private, charter, independent or magnet 

schools where there is greater curriculum flexibility with less focus on state 

standards. 

3. Modify the current Water Exploration Legacy Cycle modules to better align 

with the Aquatic Science TEKS and emphasize that alignment during the 

training sessions. 

4. Create new Legacy Cycle challenges that cover invasive aquatic plant and 

animals, coastal wetlands, marine systems, and energy as requested by attendees 

of the training session in August 2010. 

5. Encourage students, perhaps through an assessment, to use the resources 

provided in the “Multiple Perspectives” and the “Research and Revise” stages of 

the Legacy Cycle before surfing the web for information.  

6. Implement future studies to examine whether a restructuring of the activities 

with better alignment with specific courses‟ TEKS would improve teacher‟s 

willingness to more fully implement the curriculum in a public high school 

setting. A second study could compare student learning through traditional 

methods versus the Legacy Cycle model. Evidence could be provided to district 

science leaders/administrators about the significant improvement in how 

students learn and apply their knowledge at a deeper level when taught through 

a challenge-based program like a Legacy Cycle versus the more traditional 

curriculums currently used in public high school courses. 
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Chapter 6: Application to Practice 

 

The UTeach Summer Master‟s Graduate School program provided me with a 

plethora of opportunities to grow as a learner and as an educator. The geology classes 

inspired me and strengthened my knowledge base, and the education coursework filled 

in gaps that I didn‟t existed. The professors who led us on our journeys both in and out 

of the classrooms helped me make connections between the past and the future 

regardless if the topics were in education or geology.  

As expected, I thoroughly enjoyed the geology classes and the many field 

experiences they provided over the last two and a half years. I will never forget the trip 

around the Austin area with Dr. Clark Wilson and Dr. Mark Cloos – they brought the 

geology of my home town alive! The field trip with Dr. Leon Long in the Llano Uplift 

was one I missed as an undergrad; I feel blessed that another opportunity presented 

itself as I had an amazing day. Dr. Julia Clarke provided us with hands-on experience at 

a dig site in Wyoming where we plied fish fossils from ancient rock beds. Dr. Wilson 

took our group on a series of day trips around Austin – to the landfill one day, to the 

LCRA Redbud Facility on another – places I would love to share with my children and 

my students.  

The 11-day California field experience is one that I will never forget. I learned 

an incredible amount of geology and have a better understanding of not only what is 

currently understood about many earth processes, but also what is not understood and 

why. I doubt I would ever have visited Lassen Volcano, and I certainly would never 

have visited Crater Lake and all of its wonders. Yosemite was beautiful; the coastline 

breathtaking. Seeing California as a geology student under the tutorage of Dr. Cloos 

was absolutely amazing. I learned so much. From dawn to dusk each day I had a smile 

on my tired face. 

Being a student again was a bit humbling. The hundreds of pages of reading, the 

nightly papers, the annotated bibliographies, Statistics, the Lesson Study – all reminded 

me about the importance of formative and summative assessments. The teaching style 
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of my many professors reminded me of what quality teaching practices look like. I 

improved my teaching as a result, specifically through how I assess students‟ journals, 

the quality of feedback I now give to students on formative assessments, and how I lead 

discussion groups. 

Working with Dr. Kathy Ellins on this master‟s report has given me insight as to 

how research is accomplished, a stronger and more current knowledge base on water 

content, and a wonderful instructional model to use in my classroom. The Water 

Exploration Legacy Cycle is a remarkable way for students to learn about current water 

issues, conservation and resource management while using technology. I look forward 

to implementing this curriculum with my students and sharing the Legacy Cycle model 

with my colleagues. 



 

 36 

APPENDIX A: WATER EXPLORATION LEGACY CYCLE 

TRAINING SESSION FEEDBACK, AUGUST 2010 

 

FEEDBACK ON WATER EXPLORATION ONLINE CURRICULUM, Workshop August 2 - 4, 2010. 

Questions 

Please list at least two things 
you learned in this workshop. 

Please write down a question 
about water resources and/or 
water conservation that you 
would like to know about. 

How will you use the 
activities from this workshop 
with your students? Please 
explain. 

Responses In this workshop, I learned about 
water conservation and 
watershed. Both of these 
Workshops [challenges] were in 
depth knowledge that I want to 
continue learning more about 
them.I know my students will 
learn a lot from this workshop. 

 I do [want to] know where to 
find more resources on the web. 

This workshop does fit on the 
New TEKS 7.8C, I will share all the 
information I learned with the 
7th grade teachers. 

One of the first things learned was 
how to take a snapshot of a 
diagram that I needed for my 
powerpoint. I also learned how to 
use Google Earth much better. 
Learning how to use technology 
better will help me in the 
classroom! 

How do I encourage my students 
to want to conserve water in our 
school? 

I plan to use the watershed and 
groundwater activities for sure 
this school year. This training has 
been very beneficial! 

Thank you for allowing me to 
attend.  Two things I learned:1. 
The process of the Legacy Cycle.  
Thinking about how to place other 
lessons into a Legacy Cycle. 2. Had 
Cycle 2, Challenge 1 project (Texas 
Panhandle Whodunnit).  At first it 
was overwhelming until we 
narrowed our focus. Learned a lot 
about the formation of the Llano 
Estacado, Texas Panhandle area, 
through working this project 
[challenge]. 

Since I work with a municipal 
government, one of the areas we 
are often asked to provide 
presentations about our water 
distribution system, starting from 
the surface water withdrawal and 
ending with the water being 
returned to the surface water to 
reuse, along with information 
about water conservation, water 
quality, and storm water runoff. 
One question to further explore 
would be, “What effects do 
prescription drugs have on our 
water?”    

I will share the information with 
other city educators to hopefully 
take to their school districts. I will 
discuss possible implementation 
of the Legacy Cycle and the 
challenges with the curriculum 
staff at my ISD, as well as some of 
the home school groups in my 
area. I will take some of the 
challenges and work them into 
smaller segments for use with 
scout groups and school 
classroom presentations and 
activities.  I will utilize the Legacy 
Cycle Model to work up 
additional lessons in other 
environmental areas like storm 
water runoff, illegal dumping, 
recycling, household hazardous 
waste and trash. 
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I learned how a Legacy Cycle 
works and the value of using them 
in my Aquatic Science classes.  I 
also learned/reviewed 
hydrogeology concepts 
concerning groundwater and 
aquifers. 

I would like to know more about 
desalination methods and 
devices.  I have a contact with 
someone who has a method she 
is developing and marketing in 
the Middle East and I would like 
to have her come and speak to 
my classes about her work. 

I will definitely use portions of all 
of the Legacy cycles in my 
Aquatic Science classes. The 
activities and resources are 
excellent!!  I will also do a 
teacher in-service with other 
teachers in my district to show 
them how they can implement 
them as well. 

I learned that making a movie is 
more difficult than I thought, and 
that just because two things are 
the same kind of geological 
feature (i.e. aquifer), doesn’t 
mean that they share much in 
common. 

It would be interesting to 
investigate further the ways that 
cities, businesses, and 
households could reuse water 
that would otherwise be lost in 
water treatment plants. 

Since I do not currently have 
students (Education Service 
Center Science Specialist), I will 
introduce the concept of the 
Legacy cycles to the teachers on 
my campus and in my district.  I 
will also share the resources 
available on the website with the 
district science coordinator for 
use in the 4th year science 
courses. 

I learned new ways for students 
to be creating maps and 
interpreting maps. Understanding 
of what the “legacy” part is ! Got 
new ideas for BIG projects. 

Is there a list of agencies and 
products for the entire state or is 
this something we have to gather 
info on separately. 

Our students are TEACHERs, 4th 
year science course teachers, we 
will use all of these activities with 
them as we work together to 
build a scope and sequence with 
activities.  THANK YOU! THANK 
YOU! 

I learned how to develop learner-
centered challenges or summative 
assessments; and that the Legacy 
Cycle is another curriculum 
framework used by scientist in the 
field. 

Who is directly in charge of 
monitoring contaminants in the 
Rio Grande River area in South 
Texas. 

These lessons will be integrated 
in our IB science planners. 

1. I learned about the legacy 
cycle.  I had never heard about it 
before but I do believe it 
correlates precisely with the style 
of learning I prefer to engage my 
students in and my administration 
requires. 2. I learned more about 
Aquatic Science and what it has to 
offer.   
 
  

Do companies, corporations, and 
businesses have to be audited?  If 
not why? What can be done to 
make them be more water 
conscious, example: watering 
during the heat of the day using 
mist sprinklers 

I plan on incorporating as much 
as Legacy A in my curriculum as 
possible this year.  I will be 
teaching PreAP chemistry so the 
properties of water will be an 
engaging set of activities that will 
push my students to think 
deeper.  If I am lucky enough to 
be allowed to teach Aquatic 
Science next year, I would like to 
incorporate all of them.   

a. I learned how the legacy cycle 
works and how to implement it in 
my classroom; b. I learned more 
about water systems in Texas; and  
c. I learned more about how 
reservoirs are used in Texas. 

How can water usage during 
times of drought be better 
managed and controlled in a 
private residence? 

I will be able to use more of the 
challenges my aquatics class and 
pull out pieces from various 
challenges in my IPC class to 
reinforce TEKS. 
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I learned that the Lower Rio 
Grande river area is growing at 
twice the rate of other areas of 
the state and that the water 
supply is static and that the area 
is already at or near capacity for 
usage. 

Where is the money going to 
come from to actually make the 
changes needed in the 
infrastructure to have truly 
conserve. 

I will have my students do the  
water audits, and my science club 
will continue with the 
xeroscaping project we started 
and begin working on a rainwater 
collection project. 

a. using the Texas Water 
Development Board as a teaching 
resource; and b. learning about 
the Legacy cycle 

I would like more information 
about the Brazos river around the 
Waller and  
Austin county areas. 
 

I know that I will be using these 
legacy cycles in my Aquatic 
Science course, and also plan to 
conduct a water audit for our 
campus…possibly our district. 

I experienced actually going 
through the process of the legacy 
cycle process and how I could 
incorporate this approach into my 
classroom.  I very much learned 
about water resources globally 
and those present in Texas.  There 
seems to be a lot of challenges 
associated with water that 
everyone should be educated 
about.   

I think my question would be 
more of a concern about my local 
water supply and where are we 
overusing our water in our 
community currently. I would like 
to know how long we are 
projected to use our current 
reservoir and after that then 
what will we do, how residents 
will be affected.   

I will definitely use some of these 
activities in my Aquatic Science 
class.  I notice that several of the 
activities flowed from [one] topic 
to another and were enhanced at 
the same time. I will use the 
Water Basics activities to 
incorporate into my properties of 
water curriculum. I may not be 
able to do all the activities 
because, like the students, I 
found some more interesting 
than others, but many are very 
beneficial despite the complexity 
or content.  I will also most likely 
try to test out some activities 
that I might be more hesitant 
about with my AP Environmental 
Science class at the end of the 
year when they are done with 
taking their exam and have lots 
of class time left before school 
ends. 

I learned :1. about the geography 
and hydrology of Texas. 2.  the 
legacy cycle and how to use the 
legacy cycle. 3.   about available 
water resources for Texas. 4. 
…..and much, much more! 

I would like to know what type of 
agencies would be willing to 
come into my classroom and talk 
to my students about jobs and 
future jobs in water related 
fields. 

I will definitely use a few of the 
legacy cycles in my class and even 
if I don’t use the entire lesson I 
definitely will use all the links and 
resources provided.  I am not 
sure if time will permit me to use 
all of the cycles.  I might even try 
and do a service learning project 
in the coming years. 

1. I learned a lot about water 
conservation. One thing I did not 
know was that sediment builds up 
against the bottom of a dam and 
puts pressure on the dam wall.  It 
is also impossible to remove at 
this time. 2. I learned that there 
are lots of different ways to 
modify these activities so that 
they fit the area you live in. 

How is the 100-year flood level 
calculated that is used to 
determine where people can 
build along a lake? 

I will use the Legacy C, challenge 
2 (Texas reservoirs and dams) in 
my class room but I will change 
the lake system and compare 
Lewisville Lake with Caddo Lake 
(only natural lake in Texas). 
Students will concentrate on how 
populations will affect water 
usage and conservation issues. 
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Using the USGS websites, like 
http://waterwatch.usgs.gov/, and 
what exactly are aquifers. 

What are the available 
technologies that people can use 
for water conservation? 

I will share all of the material 
covered with the environmental 
teacher at my school and I will 
use the water properties 
challenge. 

Excellent demonstrations for 
properties of water and aquifers.  
WIID and ArcGIS mapping tools 
from which other lesson can be 
built. The extent to which 
atmosphereic circulation 
phenomena affect precipitation 
patterns, not just volume. 
 

To what degree evaporation 
during warm summer months 
make reservoirs a less desirable 
format to store water. Also, what 
steps are taken to purify lake 
water for drinking and the 
amount of energy/resources 
water treatment plants use. How 
and how much grey water is used 
in Texas? Is increasing gray water 
use a feasible method to 
continue lowering water use.  

As an Earth and Space Science 
teacher where water resources is 
only a small part of the 
curriculum, I will like do a one-
grading-period project, perhaps 
choosing three of the challenges 
and letting students choose from 
among those. The project will 
require one group product 
(poster, powerpoint, video) and 
one individual product, likely an 
essay or well-captioned series of 
diagrams.  
 
 

The information regarding the 
hurricanes was extremely 
interesting and beneficial. Also, I 
really enjoyed the historical 
information regarding the plains, 
given the fact that’s where I’m 
originally from. 

I would love to learn more about 
Texas water law. 

I’m really excited about using 
portions of this curriculum in the 
development of my own 
curriculum in my Ph.D. 
dissertation. 
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APPENDIX C: IRB Research Proposal 

 

2010-02-0104 Research Proposal 
 

I. Title 

An Evaluation of the Classroom Implementation of the Water Exploration Legacy 

Cycle, an Online Challenge-based Educational Program for Texas High School 

Students 

 

II. Investigators (co-investigators) 

Elizabeth P. Mueller and Dr. Kathy Ellins 

 

III. Goals of the Project 

The purpose of the study is to evaluate the Water Exploration Legacy Cycle, a 

research collaborative project supported by the Institute for Geophysics at The 

University of Texas at Austin, 4empowerment.com, a Texas-based for-profit 

educational enterprise, and the Texas Water Development Board. 

 

The project will include a research component that tracks five teachers‟ 

implementation of Water Exploration in order to (1) assess their comfort with cyber 

education, (2) evaluate how effectively the online Water Exploration Legacy Cycle 

modules have been incorporated into high school classrooms, and (3) understand 

the obstacles of full implementation of the program. 

 

IV. Background and Significance 
The research shows that students are typically highly engaged by challenged-based 

educational programs.  Learning is at a higher level and students obtain a more real-

world experience as they learn content in context and that they can better apply to 

their own lives than traditional teaching methods.  Research also shows that there 

are many challenges to implementing these types of programs.  This research 

project will look specifically at how the Water Exploration Legacy Cycle is 

actually implemented (or not) in Texas high school classrooms in which the 

teachers have undergone a two week training program. 

 

Dadd, Kelsie A. (2009). Using Problem Based Learning to Bring the 

Workplace into the Classroom.  Journal of Geoscience Education, 57(1), 1-10. 

This article focused on a third year environmental geology class at the university 

level.  These students registered for a Problem-Based Learning (PBL) scenario as 

their curriculum for the course.  “PBL is an effective way to involve students in an 

active-learning environment, instill the principles of scientific research, and 

incorporate content, technical and workplace skills into the curriculum while 

placing the learner in a non-threatening environment.”  Students worked in groups 

and had to tackle real situations in the field as opposed to the textbook/lecture style 

of a traditional university level course – it‟s about learning content in context. 

The authors found that this type of learning benefits weaker students as lower 

grades were higher and higher grades remained high based upon comparable 
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assessments.  Student that took the PBL course were better able to apply their 

knowledge, and they had enhanced public speaking and computer skills. 

 

Several issues were raised during the discussion.  1) Facilitators had to resist 

completing tasks for students as students needed to be guided and allowed to 

problem solve for themselves.  2) Students struggled with their freedom to problem-

solve and had periods of discomfort with self-directedness.  3) Passive learners 

were not successful with PBL.  4) Creating this type of curriculum is hugely time 

consuming and requires the support of experts in the field. 

 

Doering, A. & Veletsianos, G. (2008). Hybrid Online Education: Identifying 

Integration Models Using Adventure Learning.  Journal of Research on 

Technology in Education, 41(1), 23-41.   

This article discussed four elementary school teaching environments which 

implemented  GoNorth!, an Adventure Learning (AL) program.   The four teachers 

each implemented the program differently – from following the curriculum 

guideline exactly to very loosely letting students play with the program.  Regardless 

of how it was implemented the kids „loved it‟ and were highly engaged throughout 

the experience with the curriculum.  The article brought up two important questions 

1) How do designers intend teachers to use a learning environment? and 2) How do 

teachers actually use the learning environment?  There study focused on teacher 

pedagogy and student experiences.  They found that veteran teachers used the 

curriculum guide as a guideline, where as novice teachers used it more like script.  

They also found that student collaborative experiences largely depended on teacher 

pedagogy – the more constructivist and student-centered activities employed in the 

classroom, the greater the collaboration with other students.  The authors also found 

that the material needed to be flexible enough to be adjusted to the realities of a 

classroom, or the curriculum was not used. 

 

Schank, Roger C. (1994). Goal-Based Scenarios: A Radical Look at Education.  

The Journal of the Learning Sciences, 3(4), 429-453.   

The focus of this article was on the question “Why would anyone learn anything if 

not to help in the pursuit of a goal?”  The author discussed the replacement of 

„natural learning goals,‟ which enable people to operate successfully in various 

endeavors, with „artificial learning goals,‟ those that are imposed on people in terms 

of acceptance, approval, and socialization.  The natural learning goals follow the 

flow of the students‟ interest, and these goals can be shaped to work within a more 

traditional curriculum – i.e. the child loves trucks, so all of his reading material and 

math problems are about trucks.  This way the student is motivated to learn the 

material – it is not being imposed upon him.  Teaching this way would require 

experts in many different fields – dolls, trucks, peacocks, etc.  One example used in 

the reading was the „Broadcast News‟ course.  This course taught students an 

amazing amount of information in a hands-on environment where their goal was to 

create an evening news report.  The students had access to equipment, experts, and 

were highly motivated by their goals.  Cool concept, but it would be tough to teach 

this way under the boundaries of public school districts unless this was the design 

for elective courses. 
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Klein, Stacy S. & Harris, Alene H. (2007) A User’s Guide to the Legacy Cycle.  

Journal of Education and Human Development 1(1), 16p.  This article described 

the Legacy Cycle in detail – from its history to the six phases involved in the cycle.  

Tips were given for teachers to „maximize the motivational potential‟ for the initial 

challenge, as well as suggestions for maximizing accountability or the effectiveness 

for each step of the cycle.  This is a fabulous resource and it made clear the 

structure of the lessons to be taught during the challenges.  This guide breaks down 

each part of the program so that teachers have a very clear understanding of the 

how the Legacy Cycle works.   

 

Schank, Robert C. & Fano, Andrew & Bell, Benjamin, & Jona, Menachem. 

(1993-1994) The Design of Goal-Based Scenarios.  The Journal of the Learning 

Sciences, 3(4), 305-345.   

“GBSs are problems in the domain of a student‟s interest that present definable 

goals and encourage learning in service of achieving those goals…a learning-by-

doing task with very specific constraints.”  This article compares anchored with 

goal-based instruction with the main difference being active learning/doing of 

activities (goal-based) versus more passive learning through observation 

(anchored).  The article provides several examples of these types of learning 

situations, where the students are actively working in environments where „the 

target issue arises naturally‟.  One example is the high school course Broadcast 

News where students literally work with real equipment to create a news forecast – 

from research to the final video product.  Another example is Sickle Cell Counselor, 

where students act as genetic counselors – using Punnett Squares and simulated 

blood to determine couple‟s risk of the disease.   SimCity and Carmen Sandiego are 

discussed, but these games are not classified as a GBSs as their missions are vague 

and/or little useful feedback is given to the user.  “The pedagogical goal of a GBS 

should always be to master a set of target skills.” Working within GBS scenarios 

allows students to play an active role in their learning, which creates an opportunity 

for students to apply their knowledge, not just repeat facts. The GBS environment is 

one of intrinsic motivation and has a specific design framework. 

 

The article lists and describes the seven components of the GBS design.  Then 

many pages are devoted to the design of the Mission and the Cover Story which set 

the tone for the entire scenario. 

 

Williams, Susan M. (1992) Putting Case-Based Instruction Into Context: 

Examples From Legal and Medical Education.  The Journal of the Learning 

Sciences, 2(4), 367-427.   

This article evaluates existing examples of case-based instruction, one in law, and 

the other in the medical field.  It refers to cognitive apprenticeships as „learning by 

doing in situ.‟  Cognitive apprenticeships are characterized by: content of 

instruction, teaching methods, sequence of lessons, and social context of 

instruction.  The students are drawn into a story, believe that information is a tool to 

solve a complex problem, and are given opportunities for repeated practice (with 

feedback). 
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The article goes into great detail about both the legal and the medical scenarios 

presented.  The students must actively participate, research information, publicly 

defend their findings, and apply their knowledge in many ways – ways similar to 

what „real-life‟ will be like in their chosen professions.  Some problems with this 

type of learning environment are 1) passive learners are not as successful, 2) there 

are student complaints about repetitive and/or slow material, 3) some students are 

lost/confused about this type of teaching environment and need (significant) 

guidance, and 4) many professors have a difficult time not telling the students the 

requested information, which defeats the purpose.  Another issue is that students are 

not as prepared for standardized tests, so they need training in this area. 

 

As students move through the scenarios, they “develop confidence in their ability to 

reason through a problem, identify what they already know, and what they need to 

know.” Students learn to be critical of their resources and they learn to 

communicate effectively with their group members. The article also discusses the 

logistics of setting up this type of learning environment. 

 

V. Research Method, Design, and Proposed Statistical Analysis: 

Data will be collected in the form of questionnaires (appendix B) that teachers will 

answer in their own home/classroom space.  The questionnaire is broken into two 

parts – the first over the teacher‟s workshop experience, and the second over 

classroom implementation. This information will be consolidated and analyzed for 

trends in the data.  Follow-up phone conversations will take place so that the 

researcher can better understand different issues that teachers are having with full 

implementation of the Legacy Cycle – from pedagogy to lack of computer 

resources to time availability to implement new curriculum, etc.  This data will be 

used to modify current legacy cycles as well as in the creation of new legacy cycle 

models. 

 

VI. Human Subject Interactions 

 

A. Sources of potential participants, 

22 science educators were trained on the implementation of the Water 

Exploration curriculum in August 2010.  From their feedback forms, six 

teachers were identified as possible candidates for this research project based 

upon their willingness to implement part or all or the program during their 

2010-2011 school year.  These teachers happen to be all female and teach in the 

public Texas school system or are teacher-trainers working as district science 

coordinators.  Age is not a discriminating factor – these teachers could be 

anywhere from 25-65, and they are in good enough health to be currently 

working in the public school system. These teachers are not likely to be 

vulnerable to coercion or undue influence due to the nature of this project.  The 

research portion of this project is expected to take place in April of 2011. 

 

B.  Procedures for the recruitment of the participants 
The six teachers who gave feedback suggesting they would implement the 

Water Legacy curriculum during the 2010-11 school year will be contacted via 
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email or by phone.  Due to their active engagement with the program and their 

interest in implementing all or part of the curriculum during the 2010-11 school 

year, it is believed that five of the six teachers will want to participate in this 

research project. 

 

C.   Procedure for obtaining informed consent 
Consent forms will be emailed to participants.  Participants can sign the consent 

form and either email or fax it back to the Investigator.  (Appendix A: Consent 

Form) 

 

D.  Research Protocol. 

Participants will be asked to complete a two-part questionnaire.  Part A refers to 

their experience while attending the Legacy Cycle training during the summer 

of 2010.  The second portion pertains to their classroom implementation or 

teacher training of the material.  They will complete this survey on their own 

time, in their own space.  They can choose to do it at home or at school, 

whichever feels more appropriate to the teacher.  Once they are given the 

survey, they will have ten days to complete and return it.  During after 

analysis/compilation of the data, they may be asked to participate in a follow-

up phone conversation in order to clarify the data.  These conversations will be 

initiated by the investigator, but will be scheduled by the participant – so that 

they can discuss this material from home in the evening or during the school 

day from their classroom.   (Appendix B: Questionnaire) 

 

E.  Protecting the privacy and confidentiality of participants 

Privacy – Participants will complete their questionnaires in their own private 

space.  Follow-up conversations will be scheduled with participants so that they 

have control over their environment – calling from home or school as they feel 

is appropriate. 

Confidentiality - During the data collection – questionnaire analysis and follow-

up conversations – paperwork will be labeled with participants‟ names, course 

and grade level taught.  Once the data is compiled, names will be removed from 

all documents.  Data will only be used to support the research and will not be 

shared outside of the original disclosure. 

 

F.  Maintaining confidentiality of the research data 

Data in the form of completed questionnaires and notes will be kept in a locked 

filing cabinet or locked desk drawer at the Jackson School of Geophysics.  

These documents will be destroyed at the end of the research project.  Data will 

only be handled by the Principal and Co-Investigator of this project.  

Participants will not be taped, only notes will be taken during post-

questionnaire conversations. 

 

G.  Research Resources 
Resources include a quiet work space which includes a desk and a telephone at 

the Jackson School of Geophysics, where questionnaires and follow-up phone 

calls can be made to participants.  A safe place to store any research documents 



 

 47 

is also a necessity – for example a lockable filing cabinet or desk drawer.  

Research will be done by the Principal and Co-investigator of this project, no 

other staff is necessary.  No emergency care or medical/psychological care of 

any kind is needed to support this research. 

 

VII. Potential risks 
There are no foreseeable risks associated with participating in this project 

evaluation.  All responses are confidential, and teachers are only providing 

information about what they are currently implementing in their classrooms. 

 

VIII. Potential benefits 
Potential benefits could include a better understanding of the pedagogy behind the 

Water Exploration Legacy Cycle or a renewed interest in the Legacy Cycle which 

could lead to a stronger implementation of the curriculum during the 2011-12 

school year.  Should teachers choose to implement more or all of the curriculum 

during the 2011-12 school year, society could benefit as this type of curriculum has 

been shown to increase test scores in low achieving students and provide and 

deeper level of understand of the concepts taught for all students who participate in 

this type of learning experience. 

 

IX.  Sites or agencies involved in the research project 
N/A 

 

X.  Review by another IRB 

N/A 

 



 

 48 

APPENDIX D: INFORMED CONSENT FORM 

 

IRB REVIEWED 03/22/2011         EXPIRATION 03/21/2014         IRB Protocal #2011-02-1014 

 

Title: Evaluating the classroom implementation of Water Exploration, an online 

challenge-based educational program for Texas high school students 

 

Purpose We are asking you to participate in a project evaluation study. The purpose of 

the study is to help us evaluate the Water Exploration Legacy Cycle, a 

research collaborative project supported by the Institute for Geophysics at 

The University of Texas at Austin, 4empowerment.com, a Texas-based for-

profit educational enterprise, and the Texas Water Development Board. 

 

Project Goals The project will include a research component that tracks five teachers‟ 

implementation of Water Exploration in order to (1) assess their comfort with 

cyber education, (2) evaluate how effectively the online Water Exploration 

Legacy Cycle modules have been incorporated into high school classrooms, 

and (3) understand the obstacles of full implementation of the program. 

  

Risks and Discomfort There are no foreseeable risks associated with your participation in this 

project evaluation. All responses are confidential. 

 

Benefits The information that you provide will help us to assess the quality of the 

instruction, value of the materials and approaches used in the project‟s 

professional development academies and summer institutes. 

 

Confidentiality We will do all that we can to treat the information you provide in a 

confidential manner. Your records will not be released without your consent 

unless required by law or a court order. Project findings will be compiled in 

an annual report and used to improve the project (formative assessment) and 

shared with NSF. The data resulting from your participation may be analyzed 

by us and published in peer reviewed journals or made available to other 

researchers in the future for research purposes not detailed within this consent 

form. In these cases, the data will contain no identifying information that 

could associate you with it, or with your participation in any study. 
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Freedom  

to Withdraw 

Your participation in the project evaluation study is entirely voluntary. You 

may stop your participation at any time without penalty or loss with respect to 

your current or future relationships with The University of Texas at Austin 

and participating sites (i.e., The Texas Regional Collaboratives for Excellence 

in Science and Mathematics Teaching, GeoFORCE Texas, or any other 

organizations). 

 

More Information If you would like more information about this study, please contact Elizabeth 

P. Mueller at elibird@sbcglobal.net or 512/565-9716. 

 

Concerns/Questions If you would like more information or have questions that you do not want to 

raise with the project‟s Principal Investigators, or would like to register a 

complaint or concern, please contact The University of Texas at Austin‟s IRB 

at (512) 471-8871 or irbchair@austin.utexas.edu. 

 

Informed Consent You have been informed about this study‟s purpose, procedures, possible 

benefits and risks, and you have received a copy of this form. You have been 

given the opportunity to ask questions before you sign, and you have been 

told that you can ask other questions at any time. You voluntarily agree to 

participate in this study. By signing this form, you are not waiving any of 

your legal rights. 

 

By signing this form you are indicating that you have read and understand the information provided to 

you about your participation in the evaluation of the classroom implementation of Water Exploration, an 

online challenge-based educational program for Texas high school students 

Thank you for your cooperation. 

 

I hereby give my consent to participate in this research study: 

 

Printed Name of Participant       Date 

 

 

Signature of Participant        Date 

mailto:elibird@sbcglobal.net
mailto:irbchair@austin.utexas.edu
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APPENDIX E: TEACHER CANDIDATE SURVEY 

 

Questionnaire 

 

Part A - Workshop 

 What is your understanding of the pedagogy behind the Legacy Cycle model? 

 How has the Legacy Cycle pedagogical approach impacted your own understanding of 

the Water Exploration curriculum? 

 Which challenge did you work on during the August 2010 Water Exploration Legacy 

Cycle teacher training? 

o How well did the challenge promote collaborative learning? 

 How did your group work effectively as a team while carrying out the 

challenge? 

 How did you handle different learning styles and approaches among 

team members to conducting research and developing the products to 

meet the challenge? 

 How did your group overcome technical problems during the 

challenge? 

 Did you feel a sense of accomplishments and satisfaction with the “Go Public” products 

that your group developed to address the assigned challenge during the August 2010 

Water Exploration Legacy Cycle teacher training? 

 

Part B - Classroom Implementation or Teacher Training 

 How did your confidence and ability to teach the topics addressed in the challenge that 

you worked upon during the Water Exploration Legacy Cycle teacher training in 

August of 2010 change? 

o Did you implement any part of the Legacy Cycle during the 2010-2011 school 

year? 

 Did you implement all three Legacy Cycle modules: (1) Water Basics, 

(2) Water Earth Dynamics, and (3) People Need Water? 

 Were you able to implement all three challenges within each module? 
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 Please list the challenges that you implemented. 

 Within each challenge there are five stages: (1) Generating ideas, (2) Multiple 

Perspectives, (3) Research and Revise, (4) Testing Your Mettle, and (5) Go 

Public.  Were you able to guide your students/teachers through all five stages of 

the Legacy Cycle challenge that you implemented? 

 If you answered “Yes,” please comment on the outcome. 

 The Legacy Cycle pedagogy requires  that all five stages of a challenge are carried out 

according to the specific sequence laid out, even thought the online approach makes it 

possible for students to “look ahead”  to see what they are being asked to do, and to 

“look back” in order to review. 

o If you understood this, but were unable to implement all five stages of a 

challenge in your classroom, please describe the obstacles that did not allow for 

full implementation of a Legacy Cycle challenge. 

o If you were unable to implement all five stages of a challenge, please explain 

how you adapted the challenge for your classroom. 

 In what course or training did you implement? 

 How much classroom time was spent on the Legacy Cycle curriculum? 

 What is your impression of the Legacy Cycles alignment with the TEKS? 

 Does your district provide you with a specific scope and sequence for your curriculum? 

 To what degree do you have freedom to implement content? 

 What support do you need to implement more of the Water Exploration Legacy Cycle 

curriculum into your current curriculum? 
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APPENDIX F: PHONE INTERVIEW QUESTIONS 

 

Phone Interview  

 

1. What is your educational background – BA BS MA MS? 

 

2. What were you hoping to take away from the Water Exploration training (full 

curriculum to supplemental lab activities)? 

 

3. What technology are you currently using in your classroom?    

 

4. What is the technology-comfort level of your students (Internet, blogs, podcasts, 

etc)? 

 

5. Do students complain about lack of opportunity to use technology at school?   

 

6. How was the challenge product different from what your students have created  

in the past?   

 

7. Comparing current classes to yester-year – Did the Legacy Cycle model deepen 

student understanding of the content?   

 

8. Comparing current classes to yester-year – Were your students better able to 

apply their new knowledge to their lives? 

 

9. Did you assessments show a solid understanding of the material and how the 

content connects to other content and past knowledge? 

 

10. What do you remember from the pedagogy lectures presented by Kathy Ellins 

and Tony Petrosino? 

 

11. Knowing that each module should be taught as sequenced curriculum of three 

challenges – what barriers kept you for using it in the way intended? 

 

12. It is expected that each challenge would take 2-3 weeks for high school students 

to complete - is that realistic?  
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13. Did you look at the TEKS/Standards correlation pages online prior to 

implementation? 

 

14. How did your students respond to the Legacy Cycle Challenge?   

 

15. Did they stay within the challenge‟s resources or go beyond? 

 

16. Did your students have any problems collaborating during their legacy cycle 

experience? 

 

17. How did they handle the group members‟ different learning styles? 

 

18. What limitations did you come up against while implementing the Water 

Exploration Legacy Cycle? 

 

19. What suggestions do you have for future Legacy Cycles? 
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