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Abstract 

 

Does a technology assisted classroom impact an at risk classroom in 

understanding nutrition?   

 

 

Audrey R. De Zeeuw, MA 

The University of Texas at Austin, 2010 

 

Supervisors: Anthony Petrosino  

 

This study sought increase student understanding of nutrition with the use of 

technology.  The purpose of this study was to investigate the effects of using technology, 

in the form of the legacy cycle, on student understanding of nutrition, with a particular 

interest in at risk students.  Ninth grade students participated in either a legacy cycle 

lesson or a traditional classroom instruction that taught facts about genetically modified 

organisms (GMO‟s) and the controversy that surrounds GMOs integration into the diet of 

the world.   Analysis of pretest, posttest, and one-week retention test scores showed that 

there was no significant difference between the two teaching methods, although both 

were effective at teaching the concepts. This study showed that the legacy cycle could be 

incorporated in the academic classroom without detriment to student learning. 
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Chapter 1: Introduction and Statement of the Problem 

One challenge faced by all educators is teaching at risk students and the fact that 

the number of at risk students in the United States is growing.  There are many reasons 

why a student might be considered at risk in various educational scenarios.  The most 

common reasons are because of socioeconomic status, history of standardized test 

performance, and the status of the students learning the English language.  Biology is 

historically a difficult course for high school students to succeed, Science is often one of 

the most „failed‟ courses and at risk students are the majority of these failures.  

Using project based instruction to teach the biology curriculum is one attempt to 

decrease the number of at risk failures.  An additional challenge faced by educators is 

determining the best way to help students learn information.  The curriculum must be 

accessible to a wide variety of students and the educator must take into account that 

students learn in many different ways.  Science instruction typically takes place with a 

lecture in a classroom and a complementary lab.  It is therefore uncommon for a science 

teacher to utilize a multi-day, technology based curriculum as a mode of instruction.  

Incorporating a technology based activity will help increase the amount of time students 

spend being engaged in the curriculum and could potentially provide an effective 

teaching method. 

The purpose of this study is to investigate the effects of using the project based 

STAR legacy cycle to teach at risk students a portion of the science curriculum. The null 

hypothesis is that lessons taught using the STAR legacy cycle to teach at risk students 
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their science curriculum will not have an effect on their understanding of nutrition.  The 

alternative hypothesis is that lessons taught using the STAR legacy cycle to teach at risk 

students their science curriculum will have an effect on their understanding of nutrition. 

If evidence supports the alternative hypothesis, this information can be used to tailor 

science instruction to better meet the needs of at Risk students. 

During the research study, all students participated in one of two types of lessons.  

The first type of lesson was a technology based STAR legacy cycle about GMOs.  The 

model consisted of challenge questions that are answered using teacher selected websites, 

coupled with a final product assessment. The second type was a traditional science 

classroom activity in which students participated in a note taking activity about GMOs, 

coupled with a laboratory experience as their final product. This second activity was 

“hands-on” but lacked the use of technology.  For the dependent variable, data gathered 

included student pretest, posttest, and one week retention test scores for each of the two 

lesson types.  As a result, data were analyzed via a 2 (condition) by 3 (time) ANOVA 

analysis without repetition.  A post-hoc analysis was conducted using a Bonferri’s 

adjustment.  

 



3 

 

Chapter 2: Review of Literature 

 

 At risk student population 

Leaving no child behind is a national mandate that despite it‟s controversies is a 

staple in current educational forum.  To answer this challenge, school systems across 

America have created various interventions in the student learning process.   Committees 

have been formed to measure students Responses to Interventions (RTI committees) and 

then create another intervention to help these students succeed.  This success is measured 

by passing standardized tests.  One response to intervention is to incorporate extra 

instruction time, in particular for students who previously performed poorly on 

standardized tests.  This option is to incorporate targeted assistance into the school day 

[14].  This is accomplished by including an extra period in the daily calendar.  This above 

has been attempted at the middle school level with special education students, but not 

with general education, at risk students.   

Response to Intervention leaves some kids behind; conventional teaching 

continues to dominate classrooms.  There is more money in this system and more 

approaches created, but the number of at-risk students are growing [4].   These at risk 

students are a sub population of a new group of students, the “millennial student‟ [3].   

These students attend better equipped schools, with ample resources taught by well 

qualified teachers.   These students are better informed, technologically savvy, worldlier, 

thus making them more demanding of information, needier and harder to teach than 

students of the past.  These students believe the world is their oyster, and it is, they can 
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access anything they want via the internet, even in the palm of their hand.  The key as an 

educator is to use their access to the internet and various resources and enable the 

students to create useful knowledge.  Presenting the challenge for educators as to how to 

teach the student that knows everything.  

This challenge grows more complex with the socioeconomic inequality that still 

occurs within the public school system.  Standardized testing is necessary in America and 

it is unfair that socioeconomic inequality is deemed irrelevant even when it is well known 

that socioeconomic factors are the most important predictor of how a student performs on 

a high stakes standardized test [7]. 

 Curriculum 

“No learning is easy, in one sense.  Nobody can give you a magic formula to learn a 

foreign language in a month.” [12] 

An essential curriculum is class-biased curriculum because it provides limited 

curricula choices to those who cannot afford in both time and money to seek them outside 

of schools. 

Schema theory would suggest that connections between a student‟s mental 

schema and the school curriculum are essential to meaningful learning in any case [7].  In 

other words, the students‟ experience must jibe in some fashion with the subject‟s content 

for any meaningful learning to take place [5].  This can be accomplished through the 
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essential curriculum; however, this is quite a challenge without any tangible way to make 

this happen.   

Once again adding to the challenge of creating a useful curriculum is creating a 

curriculum that gives all students an equal opportunity to learn.  This does not necessarily 

mean a uniform approach to teaching and learning [10].  There is no formula for creating 

a meaningful curriculum because students do not come prepackaged.  One approach to 

creating a meaningful curriculum is to ignore the box set curriculum that comes with the 

textbook and use the teachers‟ knowledge base to start writing curriculum. 

In order to make this something more than a slogan, students who have been 

unsuccessful in school, for example, science, in the past or otherwise received a message 

that they are members of a group that does not do science must believe that their teacher 

is asking them to learn things that are within their reach and worth learning [10].   

The teacher must set high expectations for all students, regardless of their 

socioeconomic status. There is no reason to expect mediocrity when you can expect 

excellence.  

In order to write a curriculum, teachers must acknowledge the different kinds of 

knowledge that exist in student minds [5].  One type, declarative knowledge is often 

represented as facts.  Procedural knowledge is represented about facts.  For example, 

how does one exactly „do‟ mathematics, such as rules, algorithms, or procedures used to 
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solve mathematical tasks.  Procedural knowledge in science subjects might be 

represented as structure of a particular molecule, cell, tissue, etc. and it‟s relation to the 

function of that unit. A third kind of knowledge, conceptual knowledge is defined as a 

connected web of information in which the linking relationships are as important as the 

pieces of discrete information that are linked.  Conceptual knowledge determines 

understanding, rather than mere working of conceptual steps.  This is essential when all 

of the „pieces‟ of knowledge, come together and form an understanding, the „aha‟ 

moment.  In a biology class, this would be represented by the students understanding the 

parts of the cells and how their forms and functions contribute to protein synthesis. 

Relationships must be established among the different types of knowledge to 

make this knowledge a part of the student‟s repertoire of skills [8].  In assessment 

scenarios, students are required to form an „aha!‟ moment, they must find the correct 

answer.  Inert knowledge is accessed only in a restricted set of contexts, even though it is 

applicable to a wide variety of domains.   For knowledge to be useful, it must be 

activated when needed at the appropriate time.   Students must understand how 

procedures can function as tools for solving relevant problems.  The key, is that this 

understanding must be a result on interactive relationships between declarative, 

procedural, and conceptual knowledge.   

For educators, the next challenge is to create an environment in which the 

students can foster these interactive relationships. Teachers must create triggering 



7 

 

conditions specifying the applicability of various ideas, facts, procedures, concepts and so 

forth.  The absence of this results in students‟ not recognizing situations in which their 

knowledge applies.  This challenge is not specifically for any content area across the 

educational curricula.   

Educators must create a rigorous curriculum that the students use to „practice‟ 

applying their skill sets and various types of knowledge to solving problems or answering 

questions.  When students learn how to use their various forms of knowledge in 

meaningful contexts it increases their motivation and possibly their performance.   

Meaningful tasks are often motivating to students, even if the tasks require a lot of work.     

Often teachers decide that the district‟s textbook-based instructional materials did 

not match state standards [5].  This is often the case with science textbooks because the 

constantly growing body of knowledge the textbook is out of date by the time it actually 

gets to the classroom.  This is a paradigm of educational standards because outdated 

textbooks directly conflict with the requirements of being a highly qualified educator. 

To build lessons from the ground up, teachers can work in small groups with 

other teachers.  Constant revamping of the curriculum is essential in keeping pace with 

the evolving standards and information in the scientific community, forcing educators to 

leave the textbook behind [1,5].  
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There is one unavoidable and obvious conclusion: Science learning environments 

are as unique as the individuals who inhabit them.  This suggests that effective teaching 

and learning will be enhanced if science educators, preservice and in-service teachers, 

curriculum specialists, university teacher educators-understand that a crucial part of their 

roles to build the knowledge base on SPECIFIC STRATEGIES FOR DIVERSE 

LEARNERS [4,10].  Fortunately, if formal curriculum design and teacher action research 

are inevitable parts of the solution, then science educators ought to be well prepared to 

take on the challenge of creating a viable curriculum. 

When people learn about a tool they learn what it is and when and how to use it. 

When students learn new information in the context of meaningful activities, they are 

more likely to perceive the new information as a tool rather than as an arbitrary set of 

procedures or facts [11].  Meaningful, problem-oriented approaches should be used to 

overcome inert knowledge problems [2]. 

Legacy Cycle 

This STAR (software technology for action and reflection) Legacy Cycle is a 

viable option for the use of using inquiry to teach various curricula.  Traditional teaching 

methods and expectations in classrooms ranging from kindergarten to undergraduate 

education are often described as “Reading assignments and follow up lectures [that] 

produce evidence of learning that looks successful at first glance but misses many 

elements of understanding when analyzed in more detail. A number of studies show that 
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traditional approaches to instruction often produce inert knowledge,” [13].  One is left to 

ask, how can students learn if they don‟t understand why they are learning?  The Legacy 

cycle is a unique and effective way of teaching because students are given opportunities 

to develop well-differentiated knowledge, using the information they learned in lecture 

and readings.   

In one instance the STAR Legacy Cycle was pitched to preservice teachers with 

resounding success. One reason for this success is that the software and interface does not 

require technological expertise and is easy for most teachers to interact with and use in 

their classroom [2].  It provides the environment for teachers to create a rich inquiry 

based experience.  

There is no question about the level of inquiry in the STAR Legacy Cycle, 

students are given a challenge and asked to complete steps, to be discussed later, to meet 

that challenge.  In beginning the process, students and teachers (experts and novices) are 

asked to look ahead and reflect back about the particular topic of a legacy cycle.  This 

enables all parties involved to understand the point of designing the instruction and will 

help all adapt instruction to their own ends.   This is an important process because it gives 

the process flexibility.  This type of instruction, known as learning by doing, allows 

students to get a sense of their own expertise.  It also provides an opportunity to see what 

is expected of them in the challenges, facilitates a community within the classroom, and 

allows teachers and learners to pre assess wants and needs.   
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After parties involved can essentially „buy in‟ to the Legacy Cycle processes, the 

next step is to begin work on the challenges, the next step of the cycle.  The challenges 

represent the goals of the Legacy Cycle.  For example, in a history class the students can 

be asked to explore the Great Depression Era in American history.  

The next step is the Generate Ideas portion of the legacy cycle.  Typically this is 

just a text that reminds students of the challenge and instructs students to record their 

initial ideas.  This is important because the students are validating their thoughts, 

vindicating their opinions, and without this input student can become less motivated and 

possibly loose interest in the project.  This loss of interest is often the challenge in project 

based experiments. The interactive feature and multiple tools of the legacy cycle can 

enable the students to stay engaged. 

The next step of the Legacy Cycle is multiple perspectives.  Up until this point the 

students have only explored their ideas, perhaps their instructors and their peers, but they 

have not had any expert interactions.  This step allows the students to explore expert and 

even novice ideas. In the article, continuing with the Depression Era example, the 

students listen to the opinions of 4 different experts.  This phase of the cycle serves a 

number of purposes; first, it provides guidance into the topics the students need to 

explore; second, it directs students to relevant domains of inquiry; third, it can combine 

and make available distributed expertise among people who cannot easily be brought 

together.  This allows the instructor to tailor instruction and recognize needs of individual 
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students.  The fact that the Legacy Cycle can be accessed anywhere with internet access 

makes this an exciting way to provide various opportunities for student to access their 

project.  The Legacy Cycle could potentially turn into an „app‟ for all of the different 

smart phones.   

The next step, research and revise, is exactly that, the students extend upon their 

initial ideas, maybe new opinions gained form the multiple perspective portion of the 

experiment, or perhaps more research.  This step also illustrates an important and 

valuable component of the Legacy Cycle, FLEXIBILITY.  Although this portion of the 

review explains the processes of the Legacy Cycle in a set order, it can flow back and 

forth.  If the multiple perspective portion leads the students to creating their own 

challenge that is perfectly acceptable.  The cycle is not set in stone, very much like any 

other cycle in nature, processes can revert, remain stagnant, or speed ahead. 

Near the end of the legacy cycle is the test your mettle portion.  This is when 

students think they have developed a true understanding of their challenge.   This is the 

last step before the student go public with their challenge.  This “test” can take a number 

of different forms including multiple choice tests with feedbacks, peer and/or self 

assessments with rubrics.  This step is not meant to be a formative event, or even a grade, 

it is simply an opportunity for students to „check themselves‟ and make sure they have 

the best answer to the challenge possible before they go public. 
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Finally, after all the work, research, revisions, feedback and intense learning, the 

students go public with their challenge.  This could be as simple as publishing their 

answers to challenge questions on a website, creating a monopoly-like game for other 

students in the class to play, or in the case of one of my challenge questions, facilitates a 

classroom debate.  This is the finale of the challenge and if all goes to plan, students 

should demonstrate a deep understanding of new concepts.  

After the Go public step it is the instructors and students opportunity to create 

something grand for the next go around.  Students can revisit the original „look ahead‟ 

activity and compare their own new, informed responses to their original work.   This 

gives students and instructors to get a chance to see how much they have learned and to 

further extent their knowledge about the subject.  The Legacy Cycle can then begin all 

over again, asking these new student experts to create a challenge for the next group of 

students creating a legacy. 

The program used in this study is composed of a diverse group of students with 

various learning abilities, the STAR Legacy Cycle “Rather than assuming diversity is the 

exception is based on the assumption that settings, teacher, and learners have important 

variability in terms of practices, standards, learning resources, styles, and prior 

knowledge. It allows teachers to adapt instruction materials flexibly to fit their 

circumstances,” [13]. 

Without this flexibility, education will not be successful.  
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Socioconstructive Theory and the Legacy Cycle  

Designing a curriculum based on social constructivist theory that engages students 

in inquiry.  Valued education standards by the AAAS and the NRC urge less emphasis on 

memorizing decontextualized scientific facts and more emphasis on students 

investigating the everyday world and developing deep understanding from their inquiries 

[15].  This supports the idea that multiple types of knowledge should be integrated in 

order for true learning to occur.   

In order to reform the idea of curriculum from lectures and readings to teach the 

curriculum a type of curriculum reformation must occur.   The issues that need to be 

addressed are not only the curriculum and pedagogy, but also the management and 

policy, teacher professional development, new learning technologies and community 

engagement.   Once again, the challenge for educators and all other involved in the 

educational process is as to how to make this happen.  

There are of course, challenges with implementing such a reform.  One such 

challenge is access to technology, it is accepted that useful access to technology can 

improve a student‟s true understanding.  However in most school settings aligning 

curriculum with technology proves to be challenging.    

The social constructivist curriculum, a viable curriculum design, adheres to four 

principals 1) active construction, 2) situated cognition, 3) community and 4) discourse.   
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In the discussion of these principals, the legacy cycle coincides with the social 

constructivist theory.  Students can construct knowledge by engaging in learning 

environments that require them “to explain, to muster evidence, find examples, 

generalize, apply contexts, analogize, and represent in a new way.”  This requires that 

learners become immersed within the context of the discipline.  The learning cycle 

inevitably helps the student to become immersed in the topic. 

To construct a curriculum based on social constructivist ideals, the authors set 

forth seven principals for curriculum design; 1) Context, 2) standards based, 3) Inquiry, 

4) collaboration, 5) Learning tools, 6) Artifacts, 7) Scaffolds. 

The context portion of the design requires a meaningful, defined problem space 

that provides intellectual challenge for the learner.  In the Legacy Cycle, this is 

represented as the challenge, the challenge is the driving question or anchoring event.  

The authors point out that the challenge question must be written in such a way that 

subquestions can be uncovered to scaffold the student and their understanding during the 

entire learning process, whether it is a curriculum design or the Legacy Cycle.   

The standards based requirement is rather straightforward, there is no point in 

using valuable curriculum time in teaching something that is not based on well written, 

widely respected and accepted standards.   The Legacy Cycle adheres to an NRC 

standard in that the NRC suggested that “students develop an understanding of the natural 

world when they are actively engaged in scientific inquiry-alone and with others.”  To 
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supplement the legacy cycle with more worthwhile content, benchmark lessons, or even 

guest speakers can be integrated to adhere to the standards. 

The inquiry component seems to be the keystone of science curriculum design; it 

is the accepted norm in the scientific community for solving problems.  The most 

important portion of the legacy cycle and its inquiry based component is in the multiple 

perspectives portion of the process.  Teachers must remember that their students are 

novices when it comes to the topic and providing them with expert explanations could 

have detrimental effects IF the expert does not acknowledge his novice audience.  It is 

important for the teacher to scaffold student learning within the cycle.  

Collaboration and student discourse naturally occur in a secondary science classroom, 

most of the students are in their social prime.  Collaboration during the legacy cycle is an 

easy way to encourage student discourse about the topic.  The fact that it is available on 

then internet can even allow for discourse outside of the classroom, as the millennial 

student can discuss his or her science project at the dinner table via their smart phone.  

The challenge for the educator in this portion of the curriculum is facilitating meaningful 

discourse.  This problem could be solved with a “parking lot” or list of questions that the 

students can post and discuss as a class or even with a discussion board in an electronic 

blackboard like setting.   

The learning tools portion of the design represents what exactly the students and 

teachers will require in order for this curriculum to occur.  For the Legacy Cycle, the 
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tools are simply access to a computer and the materials required to create the end product.  

In the case of my particular legacy cycle, these are simply a pencil and a paper.    

Artifacts are simply what the student creates as a result.  This might be an actual 

experimental design, a classroom debate, or a paper outlining the pros and cons of a 

particular subject.  The most important part of student created artifacts is active 

construction.  The students must be sharing, critiquing and reviewing their work.  These 

processes are built into the legacy cycle, before (and even after) a student goes public 

with their creation they test their mettle.  If their artifact does not meet the appropriate 

test, whether it be a peer review or a multiple choice assessment, they can revise and 

research again to create a meaningful artifact.   

The last component of curriculum design, scaffolding can best be understood as 

an educators intuition of what their students are actually learning and how to help all 

students, no matter where they are at, reach the goal of the lesson.  Scaffolding requires a 

precise understanding of the Zone of Proximal Development (ZPD).  By identifying the 

ZPD, a teacher can locate the psychological space in which assistance can help propel the 

learner to higher levels of understanding [15]. The educator must go beyond the standards 

and goals of the curriculum and teaching students to make connections between one 

project and the other.  When the student revisit and revise their answer to the challenge 

question, and perhaps even create another, they are doing the scaffolding.   It makes 

sense, students are constructing their own knowledge, teachers should help them scaffold. 
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The principals for creating a social constructivist based curriculum are rational yet 

potentially difficult to create without technology.    

Integrating reflective thinking with technology is a cornerstone of modern 

sociocognitive theory.  The challenge of technology in the classroom is simply the 

immense amount of information available.  How does an educator teach a student how to 

make sense of this amount of information and decide which sources are useful and 

reliable.  There are set “basics” required for success in our increasingly changing society 

which are no longer simply reading, writing and arithmetic, but the ability to think 

reflectively in order to make sense of information and go adapt learning flexibly to new 

situations.  The only way to facilitate this intense form of learning is with scaffolding for 

reflection.   

Reflection is not as simple as looking back and learning from ones mistakes or 

triumphs.  In education reflection can lead to two type of expertise; adaptive expertise 

and routine expertise.  According to Hatano and Inagaki, people who possess adaptive 

expertise frequently construct and enrich their conceptual knowledge of procedural skills, 

systematically reflect on the effects of actions on outcomes, and constantly attempt to 

improve themselves. People with routine expertise excel in speed, accuracy and 

automaticity of performance, but lack the ability to reflect and flexibly adapt to new 

problems.   
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The article states that there have been two waves of this cognitive revolution and 

its relation to curriculum design.  The first wave consisted of analyses of individual 

students, with a de emphasis on affect, context, and culture to history.  Where as the 

second wave created attempts to relocate cognitive functioning within its social, cultural, 

and historical contexts.  This second wave of curriculum design is the project based ideas 

and attempt to relate to the processes surrounding an individuals experiences [9].  

Educators must use the Zone of Proximal development to use the social contexts of an 

educational experience and relate it to the student in a meaningful way.  

The look ahead and reflect back step of the learning cycle helps students 

understand learning goals and reflect on their performance at the beginning and end of 

the learning cycle.  This enables the students to learn by process display early on.   The 

challenge portion of the legacy cycle brings real world problems to the student.   

Generate Ideas gives students the opportunity to generate and store ideas in a notebook 

like tool to visit later on in the process.  Multiple perspectives allows teachers to pitch 

their ideas against expert opinions which they then improve during the research and 

revise portion of the cycle.  In testing your mettle students are must „present‟ their work, 

opinions for assessments before going public.  

Socioconstructive theory can be understood simply by the idea that students learn 

through the interplay of many minds, not just their own [9].  How does a teacher facilitate 
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such a complex interaction in the classroom? What does social constructivist curriculum 

design look like?   

The STAR Legacy Cycle is the perfect illustration of such a design.   

As a result, the purpose of this study is to investigate the effects of a technology 

assisted classroom in teaching nutrition with a particular interest in the at risk student.  

One direct effect of implementing technology into lessons is an increased amount of 

familiarity with the research tools.  After all, if compelled by the teacher, students will 

have little recourse but to be researching and interacting during the given lesson. A 

possible second effect is that this mode of instruction could encourage students to 

become engaged in a lesson that would otherwise be of little or no interest to them.  One 

concern of educators is that the incorporation of technology will be a detriment to 

students‟ abilities to learn quality information and stay engaged, but in the STAR legacy 

cycle mentioned above, the use of technology can potentially increase student 

engagement.  In this study, time spent in academic classes will remain the same, so we do 

not anticipate any negative effects on learning. 
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Chapter 3: Methods, Results, Data Analysis, and Conclusions 

METHODS 

This experiment utilized a two group, within subjects design in which one group 

of students completed a STAR legacy cycle and another group completed a traditional 

science lesson.  Both lessons were covering the topic of nutrition, specifically, genetically 

modified organisms.  The participants in this experiment were drawn from the 9
th

 grade 

students enrolled at Rouse High School, Leander ISD, in the spring of 2010.  The 9
th

 

graders identified as at risk in this study qualify because of their 8
th

 grade TAKS scores 

(did not meet standards in math, science and/or reading), their socioeconomic status 

and/or 8th grade teacher recommendation.  These students are enrolled in an RTI inspired 

class called Achievement Increases Motivation (AIM).  None of the students in the AIM 

program qualify for special education. 

This program was created in 2009 the year the high school opened as an 

intervention strategy for the high percentage of the previously described at risk student 

population by the Rouse principal, Nancy Scott. The high school is on a ‘block schedule’ 

and the students attend AIM for 90 minutes every other day.  The students enrolled in this 

block spend 45 minutes with a critical reading specialist in a group of 8 for 45 minutes, 

then split up either attending an algebra preteaching class or biology preteaching class. 

Therefore, the students receive critical reading assistance every time they have the class 

and biology or algebra preteaching every other time they have the class.  On average the 

students get 70 minutes of math or science instruction and 90 minutes of critical reading 

skills a week. The students then attend their scheduled 7 other classes, which must consist 

of their 4 core classes algebra, biology, english and world geography.   The 15 AIM 
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students represent a relatively homogenous group of varying socioeconomic status and 

ethnicities.  

All students in the AIM program will receive the Genetically Modified (GM) 

foods unit.  Approximately half of the students will experience the unit via traditional 

instruction, lectures, notes, learning checks, etc.  The other approximate half of the class 

will conduct the GM foods legacy cycle.    

The students that received traditional instruction will be compared to the students 

who received instruction via the legacy cycle.  Although the content is the same half the 

students will not experience the STAR legacy cycle curriculum. Thus, the independent 

variable in this investigation will be the STAR legacy cycle component.   

The dependent variable measured will be assessment scores from a pretest, 

posttest, and   retention test one week later. 

During the first lesson, Group A was taught facts and controversies surrounding 

genetically modified organisms using the legacy cycle. The students spent anywhere 

between five and ten minutes completing their pretest (Appendix A).  Then the class was 

given instructions for the legacy cycle using the digital projector.  They were directed to 

the legacy cycle website and shown the sequence of steps they were expected to 

complete.  The teacher read each step allowed and answered questions as needed 

(approximately 5 minutes).   The legacy cycle (Appendix B) was comprised of challenge 

questions.   After the students were presented with the questions, they were given a list of 

websites to answer these challenge questions.   
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Students asked questions throughout the process, primarily about where to look 

on the websites for information.  The students spent approximately 45 minutes 

researching the questions and engaged in interesting dialogue.  Surprisingly enough, no 

students were off task, playing games or bypassing the school server to access their 

email.  The students then returned to the AIM classroom and completed the reading 

support portion of the class. 

The next class the students were asked to discuss their answers to the questions.  

The teacher directed this conversation and the students took notes on a SIM 3 frame 

format.  The teacher answered questions as they arose.  This process took approximately 

30 minutes.  Finally the students were notified there would be a quiz (posttest) over the 

material during the next class day and were encouraged to study.  The posttest took place 

at the beginning of the next class period.  It was identical to the pretest (Appendix A).  

Students were given an unannounced retention test one week later.  It, too, was identical 

to the pretest and posttest. 

The same day as Group A‟s lesson, Group B was taught the same concepts using 

traditional classroom instruction.  They, too, took the same pretest, which was followed 

by teacher directed notes using the SIM 3 frame.  The information presented was 

identical to that of the legacy cycle (Appendix C), yet it was in the classroom setting with 

notes projected on the overhead.  Instead of researching the questions at their pace, the 

students took notes and asked questions as appropriate. This process took approximately 

30 minutes.  

During the next class this group also participated in a laboratory experiment for 

approximately thirty minutes.  The students instructed the students to work in groups of 

three.  The teacher brought in different types of food, that students might eat.  Although 
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not an exhaustive list some of the food included; boxed macaroni and cheese, graham 

cracker snacks, fruit snacks, biscuits, bacon, baked potato chips, traditional potato chips.  

The students were then asked to make a list of the ingredients.  Then they were asked to 

list the ingredients they believed were genetically modified and those they believed were 

not genetically modified.  After this list was created, the teacher then double checked 

their list and corrected any incorrectly identified ingredients. The teacher was able to visit 

with each group approximately two times.  

After the laboratory experience, the students were then lead out of the lab setting 

and to the classrooms where the teacher led a discussion about the pros and cons of 

genetically modified organisms.  The students generated this list while the teacher 

documented their ideas on a document camera at the front of the class, this process took 

approximately fifteen minutes.  

The rest of the class was identical to that of Group A with the same note-taking 

page, lecture, PowerPoint, and quiz (posttest) announcement.  The posttest again took 

place at the beginning of the next class day and was identical to the pretest (Appendix A).  

Students were given the same unannounced retention test one week later, also identical to 

the pretest and posttest. 

All assessments included 5 multiple-choice questions, with 3 student response 

questions.  Students did not receive their pretest results.  The posttest was announced 

after each lesson and was administered the next class day, so students could use their 

note-taking pages to study the concepts.  The students were then given an unannounced 

retention test during the next class period.  This, too, was identical to the previous two 

assessments. 
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For the dependent variable, learning was assessed through a pretest, posttest, and 

one-week retention test.  As a result, data was analyzed using a Friedmans Test with post 

hoc analysis using Bonferroni‟s Adjustment.  

Table 1 below summarizes the events that took place prior to the release of 

student data for this project.  The events are listed in the order in which they occurred 

during the spring of 2010. 

 

Table 1: Research Study Schedule 

 

Event Group Description 

1 Group A GM foods preassessment; GM foods legacy 

cycle 

2 Group B GM foods preassessment; GM foods curriculum, 

traditional instruction 

3 Group A GM foods posttest (culminating at end of legacy 

cycle) 

4 Group B GM foods posttest (culminating at end of GM 

food lesson plan) 

5 Group A GM foods retention test (one week after end of 

unit) 

6 Group B GM foods retention test (one week after end of 

unit) 

 

After fifth six weeks course grades were verified, data of students with both 

parental consent and student assent were released to the University of Texas at Austin in 

an anonymous format and the fore mentioned statistical analysis was performed. 
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RESULTS AND DATA ANALYSIS 

Data was gathered from 15 participating students.  The mean scores and standard 

deviations are shown in Table 2 below.  A summary of the data is presented in Figure 3 

below. 

 

 

 

 

 

Table 2: Mean Test Scores and Standard Deviations for All Students (n=15) 

 
Treatment Group Pre Test        SD Post Test        SD Retention Test      SD 

    

 

 

Legacy Cycle 

 

11             1.73 

 

22                   7.00 

 

20                          .50 

    

 

 

Traditional                                                   

 

 

11              5.5      

 

19                   3.76  

 

16                           4.24   
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Figure 1: Pretest, Posttest, and Retention Test Means for All Students (n=15) 

 

 

 

 

We had predicted a time + condition effect.  The Friedman Test revealed that for 

traditional instruction significant difference was found between the three tests, and a 
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post-hoc analysis showed difference between pretest and posttest.   The other pairwise 

comparisons for traditional instruction were not significant at alpha = 0.05. 

The Friedman Test was also used to analyze the results of the legacy cycle 

instruction and found significant difference between the three tests.   A post-hoc analysis 

revealed significant difference between pretest and posttest and also between the pretest 

and retention test.   However, the difference between the posttest and retention was not 

significant at alpha= 0.05. 

In addition, a non parametric two-tailed Mann-Whitney test was conducted to 

analyze any differences between the two types of instruction.  An analysis for all three 

tests, the pretest, posttest, and retention test showed no significant difference.  

Bonferroni‟s Adjustment from alpha=0.05 to alpha=0.05/# was conducted to verify the 

different types of instruction and tests (time) and the results did not change.  

We can therefore conclude that the legacy cycle was an effective method of 

teaching, but there was no significant difference between the different teaching methods.   

CONCLUSIONS 

Overall, there was no significant difference in student achievement when 

comparing the traditional method of instruction to the legacy cycle curriculum. One 

interesting point is that the data showed that the legacy cycle was effective at teaching 

student the concept of genetically modified organisms.   For the legacy cycle, the posttest 

and retention test scores showed significant learning when compared with the pretest 

scores.  Again, this demonstrates that the legacy cycle is an effective method of teaching.  

One variable that was difficult to control was the sample size.   The AIM program 

is a small class of students and unfortunately, at risk students usually have attendance 

issues.   To intensify this variable, the AIM class is the first period of the day, therefore, 
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if students have transportation issues they are likely to be late, or not even attend class.   

For this reason, the sample size for this study was small (n=15).   This small sample 

proved any form of statistical analysis to be difficult.  A paired t test between the pre and 

retention test for both groups proved promising with the legacy cycle students doubling 

the score gains of the traditional students.  Although this is promising it is not definitive.   

For future studies, a larger sample size is encouraged to increase the strength of the 

statistical analysis.   

Another variable that was difficult to control was the amount of time allotted for 

this study.  Both lesson plans simultaneously occurred over the course of three weeks in 

the spring of 2010.   There is a benefit to the short time frame as the attendance issues 

previously addressed were minimized because of the short period of time.  However,  the 

design of the study could have been strengthened if both groups of students participated 

in both methods of teaching;  this would allow for a two way ANOVA analysis which is 

also a strong statistical test.   State standardized testing timelines and end of course 

testing timelines only allowed this study a window of three weeks in the AIM class.   For 

future studies, a repeated measures analysis of both methods would be useful.   

One variable that was intentionally not controlled was the level of teacher 

interaction with the students during the lessons.  Teacher interaction was allowed to occur 

naturally as it would during a given lesson.  During the legacy cycle done at the 

computers stationed near the lab tables, the students were able to follow the directions 

with little teacher assistance.  This gave the teacher the freedom to circulate from one 

table to the next and communicate with students.  The teacher visited with each lab table 

group approximately three to four times during the lesson.  When visiting, the teacher 
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asked the students questions and encouraged them to demonstrate and explain their use of 

the model without consulting the instructions. 

While the students were completing the traditional lesson cycle, this personal and 

repeated communication only occurred as repeated questions with the class as a whole.  

Thus, teacher interaction was confounded by condition.  This, however, is not a 

limitation.  It is, instead, a reflection of how these teaching strategies would be 

implemented in the classroom and, as a result, are fundamental to the aims of this study. 

It is possible that the type of assessment used caused the small effect that was 

seen.  The same ten questions were used for all three assessments in each series rather 

than randomly selecting ten questions from a pool of questions each time. If this study is 

replicated, it is recommended that each of the three assessments be unique, created by 

pulling 10 random questions from a bank of 30 questions for each assessment. 

Another possible reason for the small effect was that both of the lessons were 

relatively inquiry based in nature, although to varying degrees.   Both allowed the 

students to participate in exploring the nature and positive and negative attributes of 

genetically modified organisms.  Student engagement was relatively high during both 

lessons.  Previous research has shown that students appreciate and benefit academically 

from highly engaging activities [16].  Had this study compared the legacy cycle with a 

less engaging topic, we would anticipate greater academic achievement as a result of the 

legacy cycle. 

Despite these issues concerning sample size, time,  teacher interaction, assessment 

type, and the fact that both types of teaching methods were highly engaging because of 

the topic, this is the first study to test the legacy cycle lesson in an at risk student high 

school setting.  That the effects of this legacy cycle method were equivalent to the 



30 

 

traditional lessons is, in retrospect, not surprising, as both were high quality, engaging 

lessons.  Also important to reiterate is that the student freedom and inquiry during these 

unique lessons was not a detriment to student learning. 

 Dr. Petrosino‟s research at UT Austin has been researching the effects of 

technology on student academic achievement.  This study contributed to this research by 

examining the effects of using the STAR legacy cycle in an at risk student classroom.    

This study revealed that the legacy cycle is an effective way of teaching at risk „millenial‟ 

students about nutrition.  In addition, the students were highly engaged during the legacy 

cycle while they were researching about GMO‟s and staying on task, a rarity for a 

majority of high school students.   The STAR legacy cycle is an effective teaching 

method and could also be used in the classroom without being a detriment for student 

learning.  
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Chapter 4: Applications to Practice 

This study was generated by my interest in at risk student performance in the 

classroom.   After spending four years teaching in a public school, I was alarmed at the 

increasing number of at risk students in suburban high school.  I was also troubled by the 

number of at risk student that consistently failed science courses throughout their high 

school careers.   

This interest grew even more when I moved to a new high school in Leander ISD 

over a year ago.  The number of at risk students at Rouse High School is greater than 

where I taught before.  Our principal, Mrs. Nancy Scott, knew of this population and 

created the AIM program.  After teaching the AIM program for a year and realizing that 

at risk student can be successful in a science classroom, I wanted to design a curriculum 

specifically for the AIM class. 

I was interested in making a difference in the success of my students and looked 

to pursue this interest when investigating research opportunities.  I met Dr. Petrosino 

while pursuing my undergraduate studies at UT Austin and had the privilege of working 

with him again during my graduate degree.  I knew that his research involved the 

integration of technology in the classroom and that he has worked with many different 

types of students. I have a unique opportunity at Rouse to work in a small group setting 

with the at risk students and I wanted to increase their performance in science. It was 

essential that I find a way to integrate technology, something my students loved, with the 

objectives of the biology curriculum.  The STAR legacy cycle I created in Dr. Petrosino‟s 

graduate school course, allows students to achieve the set objectives while using 

technology and actually enjoying Biology class. 
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I was at first discouraged to see that my innovative teaching method had no 

significant effect when compared with the traditional teaching methods.  I was 

encouraged, however, after talking to some of my graduate peers "no significant effect" 

in educational research could be a good thing.  It means that there are multiple ways to 

effectively convey concepts to students and that was the case when analyzing the data 

from this study. 

I was excited to see that the legacy cycle group‟s post test and retention test were 

significantly different from their pretest, the same could not be said for traditional 

teaching methods.   The traditional method only showed a significant different between 

pre and post test, not the retention test.   Retention is important because most of the 

standardized testing is actually a test of retention of knowledge.  The legacy cycle group 

might learned the content just as well as the students that were seated in a traditional 

setting but had more content-based interaction with the teacher. 

As the classroom teacher, I observed how eager students were to do learn about 

GMOs using the legacy cycle.   These students typically showed little interest in any 

subject taught and hardly remembered to bring materials to write with to class.   

However, during the legacy cycle they were actually excited to research the questions and 

enjoyed the format of the legacy cycle.  I, too, enjoyed teaching more as the students 

excitement permeated into my enthusiasm to teach the subject.  Sample B, however, 

demonstrated the expected enthusiasm for the lesson plan.  

Valued education standards by the AAAS and the NRC urge less emphasis on 

memorizing decontextualized scientific facts and more emphasis on students 

investigating the everyday world and developing deep understanding from their inquiries 

[15].  Many at risk students sit unengaged and unmotivated for a majority of a school 
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day.  The public school system is not designed to follow these recommended guidelines, 

and is in need of revision.  Revision can begin with classroom teachers willing to allow 

students to use technology to create this inquiry based practice at their own pace during 

their classes. 

  I personally plan to incorporate more student paced, technology based 

curriculum in my classroom as I believe it to compliment the technological savvy that 

these „millennial‟ students inevitably have acquired.  This is a way to save classroom 

time and simply capitalize on the students skills. 

One concern I had before implementing the legacy cycle lessons was that the 

students would become distracted with other websites and it would be difficult for them 

to stay on task and then remember their information the for the follow-up activities.  It is 

likely that other teachers would share these concerns when considering implementation 

of similar activities.  I was impressed to see though that students were able to stay not 

only on task, but highly engaged and able to focus and participate in the follow up 

activities.   

This study has demonstrated that carefully planned, content-based, technology 

focused lessons can simultaneously increase student engagement and achieve curricular 

objectives.  Incorporating regular technology based curriculum in the academic 

classroom can potentially benefit students in both the short term and long run. 
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Appendix A 

GM foods Assessment 

 

1. ____Which of the following are examples of GM foods? 
 
A Corn 
B Soy Beans 
C Wheat 
D All of the above 
 
2. ____Which of the following techniques is NOT used in making GM foods? 
 
A Cloning 
B Vegetative Propagation 
C Artificial Selection 
D Natural Selection 
 
3. Where are genetically modified foods illeagal? 
 
A Italy 
B Brazil  
C The United States  
D Canada 
 
4. T/F GM foods can help decrease the rate of disease in some third world 
countries.  
 
5.  Which of the following companies refuses to use Genetically modified 
organisms? 
 
A Monsanto 
B Whole Foods  
C Kraft, etc.  
D Annie’s  
 
 
6. List three foods you eat every day that are genetically modified. 
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1. 
2. 
3. 
 
 
 
 
 
 
 
 
 
 
Use this rubric to answer the following prompt: 

CATEGORY 4 - Above Standards 3 - Meets Standards 2 - Approaching Standards 1 - Below Standards 

Focus or Thesis Statement The thesis statement 
names the topic of the 
essay and outlines the 
main points to be 
discussed. 

The thesis statement 
names the topic of the 
essay. 

The thesis statement 
outlines some or all of the 
main points to be 
discussed but does not 
name the topic. 

The thesis statement does 
not name the topic AND 
does not preview what 
will be discussed. 

Support for Position Includes 3 or more pieces 
of evidence (facts, 
statistics, examples, real-
life experiences) that 
support the position 
statement. The writer 
anticipates the reader's 
concerns, biases or 
arguments and has 
provided at least 1 
counter-argument. 

Includes 3 or more pieces 
of evidence (facts, 
statistics, examples, real-
life experiences) that 
support the position 
statement. 

Includes 2 pieces of 
evidence (facts, statistics, 
examples, real-life 
experiences) that support 
the position statement. 

Includes 1 or fewer pieces 
of evidence (facts, 
statistics, examples, real-
life experiences). 

Evidence and Examples All of the evidence and 
examples are specific, 
relevant and explanations 
are given that show how 
each piece of evidence 
supports the author's 
position. 

Most of the evidence and 
examples are specific, 
relevant and explanations 
are given that show how 
each piece of evidence 
supports the author's 
position. 

At least one of the pieces 
of evidence and examples 
is relevant and has an 
explanation that shows 
how that piece of 
evidence supports the 
author's position. 

Evidence and examples 
are NOT relevant AND/OR 
are not explained. 

 
 
Should Genetically Modified organisms be illegal? 
 
Please give three reasons explaining your answer. 
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Use this rubric to answer the following question. 
   4   3   2  1 

Scientific Knowledge Explanations indicate a 
clear and accurate 
understanding of scientific 
principles underlying the 
construction and 
modifications. 

Explanations indicate a 
relatively accurate 
understanding of scientific 
principles underlying the 
construction and 
modifications. 

Explanations hardly 
indicate relatively 
accurate understanding of 
scientific principles 
underlying the 
construction and 
modifications. 

Explanations do not 
illustrate much 
understanding of scientific 
principles underlying the 
construction and 
modifications. 

Function Food will most likely 
functions extraordinarily 
well. 

Food will most likely 
function well. 

Food will most likely 
function pretty well, but 
has its faults. 

Fatal flaws in function 
with complete failure. 

Plan Plan is neat with clear 
labeling for all 
components. 

Plan is neat with clear 
labeling for most 
components. 

Plan provides clear 
labeling for most 
components. 

Plan is inadequately 
labeled. 

 
Get Creative!  Please create a genetically modified organism and explain it’s 
positive and negative attributes.  This organism can be used other places besides 
the planet Earth.  
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Appendix B 

 

Author: Audrey DeZeeuw 

 

Title: GM food Legacy cycle 

 

Date: TBD 

 

Length of lesson: 4, 25 minute class periods 

 

Source of lesson: n/a 

 

TEKS Addressed: 3 A,B,C; 6C 

 

Concept: Facts and opinions regarding genetically modified organisms 

 

Performance Objectives: Students will be able to… 

 Identify a genetically modified organism 

 Identify advantages and disadvantages of genetically modified organisms 

 

Resources/Materials: 

 Computer with internet access 

 Notebook for student ideas 

 This along with supplemental materials can vary depending on what the student 

needs during the legacy cycle  

 

 

ENGAGEMENT 
 

Time: ___15 min______ 

 

 

What the Teacher Will Do Probing Questions Student Responses 

Potential Misconceptions 

Teacher will ask students to 

clear their desks of everything 

for the GM foods pretest.  

Students will take the pretest 

n/a n/a 

http://physed.sjsd.net/Activity_circulatory_syst_2.pdf
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What the Teacher Will Do Probing Questions Student Responses 

Potential Misconceptions 

and turn it into the teacher.  

“This pretest will show me 

what you already know about 

the GM foods.  Later today we 

will be doing an activity to 

help us learn about these 

topics.” 

n/a n/a 

 

 

The Exploration and Elaboration portion of the 5E lesson plan will be fulfilled 

through the actual legacy cycle itself. 

   

The six steps constituting the cycle of Legacy are: 

 

1.  Look Ahead and Reflect Back, which allows students to see where they are 

going and to reflect back on where they have been; for example, students are able 

to see how the concepts underlying any given challenge map into the taxonomy of 

knowledge for solid biomechanics. 

2. Generate Ideas allows students to explore, within a group setting, their initial 

thoughts and ideas about the challenge at hand.  

3. Gather Multiple Perspectives gives students the opportunity to listen to experts 

in the field describe their own hypotheses and ideas about the same problem. 

4. Research and Revise allows students to test their own hypothesis concerning a 

challenge; for example, through advanced computer-based simulations, students 

are able to vary parameters of a  model and study the effects that these changes 

have on model performance. 

5. Test Your Mettle provides a means of formative assessment, allowing student to 

reflect on what they have learned thus far, and to identify any weaknesses or 

misconceptions they still may have.  

6. Go public encourages students to share their thoughts and ideas with their peers 

and provides a summative assessment.  

 

 

 

In this legacy cycle student will be given two challenges and then flow through the 

steps of the legacy cycle.   

 

 

 

 
Challenge 1 
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Humans have used biotechnology for centuries for their own benefit. We breed 

plants and animals for food and other uses. Recent advances in biotechnology allow 

us to take genes from one organism and insert them into other organisms. Genetic 

crosses that used to be impossible or would take many years of careful breeding can 

now be created in days. This has led to the creation of several genetically modified 

plants that we use as food. Your first challenge is to learn about genetically modified 

foods and to use that knowledge to create a new GM food plant. 

 

Generate Ideas 

Here are some questions to help guide your inquiry. 

 

1. What is genetic modification? 

 

2. What are GM foods? 

 

3. How are GM foods produced? 

 

4. What new GM food would you create? 

 

Gather Perspectives 

Your first task will be to learn about genetically modified foods. Use the websites 

below to help you become a GM food expert. 

 

Nature Magazine focus on GM foods  

http://www.nature.com/nature/focus/gm/ 

 

Good information on the science of GM foods 

http://www.bionetonline.org/english/content/ff_intro.htm 

 

Public Understanding of Biotechnology  

http://www.pub.ac.za/resources/teach.html 

 

Dupont’s website 

http://www2.dupont.com/Biotechnology/en_US/ 

 

Several balanced articles about GM foods 

http://www.nature.com/nature/focus/gm/
http://www.bionetonline.org/english/content/ff_intro.htm
http://www.pub.ac.za/resources/teach.html
http://www2.dupont.com/Biotechnology/en_US/
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http://www.sirc.org/gate/genetically_modified_food.html 

 

Golden Rice  Project website 

http://goldenrice.org/  

 

Pro-GM site 

http://www.agbioworld.org/ 

 

Council for Responsible Genetics 

http://gene-watch.org/index.html 

  

Research and Revise 

Now that you have gathered information about the Genetically Modified food 

industry, revisit these questions from the Generate Ideas section. 

1. What is genetic modification? 

2. What are GM foods? 

3. How are GM foods produced? 

 

Test your mettle 

You are a team of biologists who want to help create better food sources that will 

help mankind. Come up with an idea for a new GM food plant. Your plant should 

be an existing plant (corn, potato, etc.) to which you add 1 or 2 genetic 

characteristics from a different plant or organism. The plant should be improved in 

some way by the added characteristics.  

 

Create a proposal for your newly created organism. It should include a description 

and drawing of your plant as well as answers to the following questions:  

 

1. How will this food benefit mankind? 

2. What are the advantages of this food? 

3. Are there any potential dangers? 

 

In addition, create a proposal for an advertising campaign that showcases your new 

plant. Be prepared to present to the class. 

 

 

In all of these steps the students expected responses and teacher response will vary 

according to their knowledge.   

http://goldenrice.org/
http://www.agbioworld.org/
http://gene-watch.org/index.html
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The evaluation portion of the legacy cycle is fulfilled with the final step of the legacy 

cycle, GO Public.  For the first challenge the students will asked to complete the 

following.  

 

Go Public 

This is it! It’s time to go public with your proposal. 

But before we step into the fire, give your presentation a trial run through a peer 

review.  Simply ask your peers to fill out a peer review form to help you make your 

presentation a little bit better. Remember to return the favor.  

Once you feel that your presentation meets the criteria, clearly expresses quality 

information, and is supported by your research, it is time to go public. Share your 

proposal with the class and let them know all about your wonderful new plant 

 

The second challenge will follow the same format at the first challenge according to 

the 5E lesson plan.  

 

Challenge 2 

Challenge: Genetically Modified Foods have been and will continue to be an 

important issue in today's society.  There are many opinions surrounding the issue 

and there will continue to be controversy for many years to come.  It is your 

responsibility as a model citizen to educate yourself on the issues, take a stand, and 

educate others about the issues. In this challenge, you will be presented with some of 

the controversies regarding GM foods. You will have a choice of which controversy 

you want to work on and what type of response you will make. 
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GENERATE IDEAS 

HERE ARE SOME QUESTIONS TO HELP GUIDE YOUR INQUIRY.  

1. HOW OFTEN DO YOU EAT GM FOODS? 

2. ARE GM FOODS LABELED? IN WHAT COUNTRIES? 

3.  HOW IS THE CREATION OF GM FOODS REGULATED? 

4.  ARE THERE ANY POTENTIAL DANGERS IN USING GM FOODS? WHAT 

ARE THEY? 

MULTIPLE PERSPECTIVES 

Please take a look at the following websites and realize these are just the tips of the 

iceburg when it comes to understanding Genetically Modified foods and their 

controversy.  As you continue gathering information begin to probe a little further 

into a particular aspect about GM foods that you find interesting.  The information 

you gather will help you out in the challenges to come! 

 

  

How to tell when you are eating Genetically Modified foods? 

http://www.bionetonline.org/english/content/ff_intro.htm  

 

USDA summary of laws and regulations regarding biotechnology 

http://www.usda.gov/agencies/biotech/laws.html 

 

State of Vermont rules on  Genetically modified seeds 

http://www.vermontagriculture.com/ARMES/plantindustry/plantPathology/ 

gmo/regulations.html 

 

United Kingdom site regarding their laws and regulations 

http://www.hse.gov.uk/biosafety/gmo/law.htm 

 

Good summary of past laws and regulations 

http://www.asil.org/insights/insigh38.htm  

 

Summary regarding potential contamination studies of non-GM felds 

http://www.csa.com/discoveryguides/gmfood/overview.php 

  

German case regarding non-GM field contamination  

http://www.bionetonline.org/english/content/ff_intro.htm
http://www.usda.gov/agencies/biotech/laws.html
http://www.vermontagriculture.com/ARMES/plantindustry/plantPathology/
http://www.hse.gov.uk/biosafety/gmo/law.htm
http://www.asil.org/insights/insigh38.htm
http://www.csa.com/discoveryguides/gmfood/overview.php
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http://www.newscientist.com/channel/life/gm-food/dn6729-german-farmers-to-be-liable-

for-gm-contamination.html?feedId=gm-food_rss20 

  

Article discussing GM controversy in the European Union  

http://www.foodnavigator.com/news/ng.asp?id=67932-gmo-agriculture-eu 

 

Why would a starving Africa deny food? 

http://www.grain.org/research/contamination.cfm?id=102 

 

Europe's stance regarding GMO controversy 

http://organic.com.au/news/2003.06.17/ 

 

Environmental Lawyers discussing GMO and World Trade Organization issue 

http://lawprofessors.typepad.com/environmental_law/2006/02/wto_rules_again.html 

 

World Trade Organization stance on GMO controversy 

http://www.wto.org/english/tratop_e/sps_e/sps_agreement_cbt_e/c8s1p1_e.htm 

 

Commentary on GMO and African Aid 

http://www.umass.edu/tei/TEI_2005/PDF/PaarlbergGMOarticle.pdf 

 

GMO Africa’s website 

http://www.gmoafrica.org/2008/04/try-modern-technologies-to-deal-with-food-

crisis.html  

 

Expert Interviews about GM Foods  

http://www.pbs.org/wgbh/harvest/interviews/ 

 

Different perspectives on GMO foods 

http://www.rustletheleaf.com/0805_Lesson.pdf 

 

http://www.gmo-compass.org/eng/home/ 

 

http://www.greenfacts.org/en/gmo/index.htm#1 

  

List of foods by brand name that contain or don't contain GMOs  

http://www.gmo-compass.org/eng/home/ 

 

A recent study on how GMO fields are contaminating organic fields  

http://www.newscientist.com/channel/life/gm-food/dn6729-german-farmers-to-be-liable-for-gm-contamination.html?feedId=gm-food_rss20
http://www.newscientist.com/channel/life/gm-food/dn6729-german-farmers-to-be-liable-for-gm-contamination.html?feedId=gm-food_rss20
http://www.foodnavigator.com/news/ng.asp?id=67932-gmo-agriculture-eu
http://www.grain.org/research/contamination.cfm?id=102
http://organic.com.au/news/2003.06.17/
http://lawprofessors.typepad.com/environmental_law/2006/02/wto_rules_again.html
http://www.wto.org/english/tratop_e/sps_e/sps_agreement_cbt_e/c8s1p1_e.htm
http://www.umass.edu/tei/TEI_2005/PDF/PaarlbergGMOarticle.pdf
http://www.gmoafrica.org/2008/04/try-modern-technologies-to-deal-with-food-crisis.html
http://www.gmoafrica.org/2008/04/try-modern-technologies-to-deal-with-food-crisis.html
http://www.pbs.org/wgbh/harvest/interviews/
http://www.rustletheleaf.com/0805_Lesson.pdf
http://www.gmo-compass.org/eng/home/
http://www.greenfacts.org/en/gmo/index.htm#1
http://www.gmo-compass.org/eng/home/


44 

 

http://www.organicconsumers.org/articles/article_13285.cfm 

 

Editorials surveying a variety of opinions about organic food 

http://www.alarmproject.net/alarm/news.php?pid=17 

http://www.celsias.com/article/an-open-letter-to-hillary-clinton-from-a-wellesley/ 

http://www.mndaily.com/daily/2000/09/05/editorial_opinions/e0905/ 

 

http://www.koreatimes.co.kr/www/news/biz/2008/06/123_26242.html 

 

http://www.agbioforum.org/v3n1/v3n1a08-caswell.htm  

http://www.vanityfair.com/politics/features/2008/05/monsanto200805 

http://www.organicconsumers.org/monlink.cfm 

 

Philanthropy efforts by Monsanto, GM food manufacturer 

http://www.monsantofund.org/asp/welcome.asp 

  

RESEARCH & REVISE 

NOW THAT YOU HAVE GATHERED INFORMATION ABOUT THE 

GENETICALLY MODIFIED FOOD INDUSTRY, REVISIT THE QUESTIONS 

FROM THE GENERATE IDEAS SECTION.  

1.  HOW OFTEN DO YOU EAT GM FOODS?  

2.  ARE GM FOODS LABELED? IN WHAT COUNTRIES? 

3.  HOW IS THE CREATION OF GM FOODS REGULATED? 

4.  ARE THERE ANY POTENTIAL DANGERS IN USING GM FOODS? WHAT 

ARE THEY? 

You might have discovered some issues that are particularly interesting to you.  Ask 

your instructor if you can probe the issue further and use it to answer one of the 

challenge questions. You are free to come up with your own ideas, just make sure 

you’re on the right track with the instructor first.  You must pick one controversy 

or point of interest surrounding GM food: the point is to be specific.    

Test Your Mettle 

http://www.organicconsumers.org/articles/article_13285.cfm
http://www.alarmproject.net/alarm/news.php?pid=17
http://www.celsias.com/article/an-open-letter-to-hillary-clinton-from-a-wellesley/
http://www.mndaily.com/daily/2000/09/05/editorial_opinions/e0905/
http://www.koreatimes.co.kr/www/news/biz/2008/06/123_26242.html
http://www.agbioforum.org/v3n1/v3n1a08-caswell.htm
http://www.vanityfair.com/politics/features/2008/05/monsanto200805
http://www.organicconsumers.org/monlink.cfm
http://www.monsantofund.org/asp/welcome.asp
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NOW THAT YOU HAVE CONDUCTED RESEARCH ABOUT ONE 

PARTICULAR ISSUE SURROUNDING GENETICALLY MODIFIED FOODS, IT 

IS TIME TO MAKE A DECISION.  YOU MUST EDUCATE OTHER MEMBERS 

OF SOCIETY ABOUT THE ISSUE.  SCIENCE IS NOT SIMPLY ABOUT THE 

FACTS, IT IS ABOUT YOUR ABILITY TO THINK CRITICALLY.  

HOPEFULLY THROUGH YOUR KNOWLEDGE YOU WILL BE ABLE TO 

EDUCATE OTHER CITIZENS AND HELP THEM MAKE RESPONSIBLE 

SOCIAL CHANGES. 

Here are some suggestions for your challenge.  Once again, you do not have to stick 

to these ideas, you can come up with your own ideas.  Just make sure you get 

teacher approval first. 

Option 1: Conduct a school poll.  Polling the student body is not an easy task! There 

is a fine science to polling and it requires a bit of research. However, once you have 

your polling technique down, you will conduct a poll about GM foods with at least 

200 members of the student body.  You must use statistical analysis to interpret 

your results and present them to the student council (your peers) to help them make 

an informed decision about GM foods. (For example, "Should GM foods be 

labeled?") 

Option 2:  There is a wise song from the 1980s that begins with the line: “I believe 

the children are our future. Teach them well and let them lead the way.”  You are 

going to design a short presentation geared toward a fifth grade audience.  Your 

presentation should be simple: just educate the elementary students about what a 

GM food is.  You are actually going to visit Austin Elementary School and have a 30 

minute allotment of time in a fifth grade science class. You can design an activity, 

PowerPoint, lecture, iPod interactive interface, whatever you want!  (Make it 

interesting! You don’t want them to yawn!) 

Option 3: Class Debate.  You and a partner will take a stand on the issue of GM 

foods.  One will be in favor of GM foods, the other will be opposed. You must be 

educated on both sides because you will hold a public debate in front of your peers 

and your teacher.  This will be a Lincoln-Douglas style debate and will be 

videotaped for the legacy cycles of the future.  

Whatever option you choose, make sure you feel comfortable with your knowledge 

about the subject.  You might need to revisit the Research and Revise portion of the 

cycle. 
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GO PUBLIC 

THIS IS IT! IT’S TIME TO GO PUBLIC WITH YOUR CHALLENGE 

OPTIONS.   

But before we step into the fire, give your presentation a trial run through a peer 

review.  Simply ask your peers to fill out a peer review form and help you make 

your presentation a little bit better, remember to return the favor.  

Once you feel that your presentation meets the criteria, clearly expresses quality 

information and is supported by your research it is time to go public. Whether it is 

the student council, a room full of fifth graders or your teachers and classmates, 

remember to keep your cool and you'll do great. 

Once you are finished going public you can take the legacy cycle one step further.  

Feel free to assess yourself and your progress through the cycle. What did you 

learn? How can it be improved? What should students research next year?   

Congratulations on completing your Challenges! 

 

 

 

 

 

 

 

After completing both the challenges the students will then be evaluated the same 

way Group A of the AIM group was evaluated.   

 

 

 

What the Teacher Will Do Probing Questions Student Responses 

Potential Misconceptions 

Inform students that they 

will be taking a quiz over 

GM organsims.  This is the 

same quiz they took as a 

pretest (do not inform 

students of this ahead of 

time). 

(see assessment below)  

Give the quiz again two 

weeks later to check for 

retention of information.  

(see assessment below)  
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What the Teacher Will Do Probing Questions Student Responses 

Potential Misconceptions 

This is once again the same 

quiz (do not inform students 

of this ahead of time). 
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Appendix C 

Author: Audrey DeZeeuw 

 

Title: What do you need to know about GM foods?  

 

Date: TBD 

 

Length of lesson: 135 minutes 

 

Source of lesson: http://www.koshland-science-museum.org/exhibitdna/index.jsp 

 

TEKS Addressed: 3 A,B,C; 6C 

 

Concept: Facts and opinions regarding genetically modified organisms 

  

Performance Objectives: Students will be able to… 

 Identify a genetically modified organism 

 Identify advantages and disadvantages of genetically modified organisms 

 

Resources/Materials: 

 Yellow and pink small Post-Its 

 Various foods that contain GMOs and do not contain GMOs 

 Document Camera 

 Computer digital projector 

  Computers with internet access 

 

SUPLEMENTARY MATERIALS, HANDOUTS: 

 SIM 3 frame notes 

 SIM concept comparison chart 

 ‘Harvest of Fear’ frontline newsclip 

 

 

 

 

 

What the Teacher Will Do Probing Questions Student Responses 

Potential Misconceptions 

Teacher will ask students to 

clear their desks of everything 

for the circulatory system 

n/a n/a 

ENGAGEMENT 
 

Time: ___15 min______ 
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What the Teacher Will Do Probing Questions Student Responses 

Potential Misconceptions 

pretest.  Students will take the 

pretest and turn it into the 

teacher.  

“This pretest will show me 

what you already know about 

the structures and functions of 

the human circulatory system.  

Later today we will be doing 

an activity to help us learn 

about these topics.” 

n/a n/a 

 

 

 

 

 

What the Teacher Will 

Do 

Probing Questions Student Responses 

Potential Misconceptions 

Teacher will explain what 

GM foods are and how they 

are made using notes.   

  

“Today we are going to 

learn what GM foods are 

and how they are made.” 

  

Students will fill in their 

frame notes using the 

document camera and 

computer projector. 

Ask questions to clarify 

topics. 

 

 

 

 

 

 

 

 

 

 

 

 

 

What the Teacher Will Do Probing Questions Student Responses 

Potential Misconceptions 

Direct the students to the 

lab area where various 

foods, some genetically 

  

EXPLORATION 

 
Time: _____45 min_____ 

 

EXPLANATION 

 
Time: ___20 min_______ 
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What the Teacher Will Do Probing Questions Student Responses 

Potential Misconceptions 

modified are on the lab 

tables.  

“You have two colors of 

post its, yellow and pink.  

Put a yellow post it next to 

the food you think is 

genetically modified and 

put a pink post it next to the 

food you do not think is 

genetically modified” 

Why do you think that is not 

genetically modified? 

 

Why do you think that is 

genetically modified? 

Because it says „organic‟ on 

the label. 

 

Because it‟s Fruit loops, it 

has to be sort of weird. 

Collect data on student IDs 

of the foods and then post 

on a chart in the lab area.  

 

 

 

 

  

  

 

 

 

 

What the Teacher Will Do Probing Questions Student Responses 

Potential Misconceptions 

Depending on student ID‟s 

the teacher will address why 

students ID‟d foods as 

correct or incorrect.    

“Why did you think „all 

natural‟ meant not 

genetically modified?” 

 

GMO‟s can be in all 

natural food, depending on 

who is labeling it as all 

natural. 

Messing with somethings 

DNA cannot be natural. 

 

 

What about organic? Is 

anything „normal‟ 

anymore? 

 

“We are now going to 

watch a news report about a 

GM organism 

manufacturer, Monsanto.  

While watching it, please 

fill out the concept 

comparison chart about the 

pros and cons of genetically 

  

ELABORATION 

 
Time: 30 min 
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What the Teacher Will Do Probing Questions Student Responses 

Potential Misconceptions 

modified organisms.”   

 

Let‟s discuss possible pros 

and cons of genetically 

modified organisms.   

 

 

 

 

These will be discovered 

through student 

engagement 

To be decided.  

 

 

 

 

 

 

 

 

 

What the Teacher Will Do Probing Questions Student Responses 

Potential Misconceptions 

Inform students that they 

will be taking a quiz over 

GM organsims.  This is the 

same quiz they took as a 

pretest (do not inform 

students of this ahead of 

time). 

(see assessment)  

Give the quiz again two 

weeks later to check for 

retention of information.  

This is once again the same 

quiz (do not inform 

students of this ahead of 

time). 

(see assessment)  

 

 

 

EVALUATION 
(beginning of next class) 

Time: ___15 min___ 

 



52 

 

References 

1.  Bottge, B., Heinrichs, M., Mehta, Z., Ya-Hui, H. (2002).  Weighing the Benefits 

 of  Anchored Math Instruction for Students with Disabilities in 

 General Education  Classes.  Journal of Special Education, 35(4), 186.     

 

2.  Cognition and Technology Group at Vanterbilt.  (1990).  Anchored Instruction 

  and it‟s relationship to situation cognition.  Educational researcher,19(5), 

  2-10. 

 

3.  Dunn, R.  (2009).  Differentiation Instruction for At Risk Students: What to Do 

 and How to Do It.  Lanham: Rowman & Littlefield Education.  

 

4. Gabriel, K. (2008).  Teaching Unprepared Students: Strategies for promoting 

 Success and Retention in Higher Education.  Virginia: Stylus 

 Publishing.   

 

5. Hasselbring, T.,  William, C. (2000). Use of Computer Technology to Help 

 Students with Special Needs.  The Future of Children and Computer 

 Technology,  10(2),  

 

6. Hatano, G. & Inagaki, K. (1998) Cultural contexts of schooling revisited: A 

 review of TheLearning Gap from a cultural psychology perspective. In S, 

 G. Paris & H. M. Wellman (Eds.), Global prospects for Education: 

 Development, culture, and schoolingWashington, DC: American 

 Psychological Association. 79-104. 

 

7. Kincheloe, J. & Steinberg, S. (2007).   Cutting Class: Socioeconomic Status and 

 Education.  United Kingdom: Rowman & Littlefield publishers. 

 

8. Lee, O., Luykx, A. (2006).  Science Education and Student Diversity, New York: 

 Cambridge Press. 

 

9. Lin, X., Hmelo, C., Kinzer, C.K. & Secules, T.J. (1999). Designing technology 

to  support reflection. ETR & D,  47(3): 43-62. 

 

10. Lynch, S. (2000).  Equity and Science Education Reform.  London: Lawrence 

 Erlbaum Associates.   

 



53 

 

11. Mumbi, K., Mesut, D.  (2004).  Using Anchored Instruction to Teach Preservice 

 Teachers to Integrate  Technology into the Curriculum.  Journal of 

 Technology and Teacher Education, 12(3), 431-445. 

 

12. Pitkin, W. (1931) How we Learn.  New York: McGraw-Hill. 

 

13. Schwartz, D., Brophy, S., Lin, X., Bransford, J.  (1999). Software for Managing 

 Complex Learning:   Examples from an Educational Psychology Course.   

  ETR&D, 47(2), 39-59. 

 

14. Shores, C, & Chester, K. (2007)  Using RTI for School Improvement.  Thousand 

 Oaks, CA:  Corwin Press. 

 

15. Singer, J., Marx, R.W, Krajcik, J., & Clay Chamber, J.  (2000).  Constructing 

 Extended Inquiry Projects:   Curriculum Materials for Science Education 

 Reform.  Educational Psychologist, 35(3), 165-178. 

 

16.   Yonezawa, Susan, Jones, Makeba, and Joselowsky, Francine: Youth 

 Engagement in High Schools: Developing a Multidimensional, Critical 

 Approach to Improving Engagement for All Students. Journal of 

 Educational Change 2009; 10(2-3): 191-209 
 

 

 

 

 

 

 

 

 

 

 

 



54 

 

Vita 

 

Audrey R. De Zeeuw was born March 29, 1982, in Arlington, Texas, to Mark and 

Ruth De Zeeuw.  She was also raised in Arlington, Texas, and graduated from Martin 

High School.  She attended the University of Texas at Austin and received a Bachelor of 

Science in Biology with a Teaching Option.  She currently resides in Austin, Texas, 

where she has taught high school science for the past five years. 

 

 

Permanent address: 1907 Moeta, Austin, Texas 78734 

This report was typed by Audrey R. De Zeeuw 

 


