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Real engineers also do virtual testing, so each group was given access to an 

online virtual roller coaster creator to gain knowledge on kinetic and potential 

energy that could be used during their designing and building process. Finally, the 

student engineers would put their conceptual and virtual models to action by 

building scale models using a Paper Roller Coaster kit. See Figures 5-10. 
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Figures 5-10. Photographs of Paper Roller Coaster handbook that students used for building their roller coaster 
designs. 

 
 Scale models built by the student engineers would be the primary focus of 

the unit. After students had conceptualized and began building their models, I 

conducted interviews to gain understanding of the students’ general ideas of the 

unit in order to qualitatively analyze their attitudes, beliefs, and interests about the 

role-goal method. Questions used for the interviews were as follows: 

 Did you like this activity? What did you like about it? 

 What did this activity make you think about? 

 Do you remember the topics that were talked about earlier? What were they? 

 Do you remember being told what you were to be in this activity?  

 How did building the paper roller coaster make you feel? 

If needed, students were asked to give greater detail to their answers. 

 Once interviews were complete, initial thoughts and impressions were 

written down, and the answers to the interview questions were transcribed. When 

completing the interviews, I was looking for differences in answers regarding the 
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roles and goals assigned, specifically how often or not students mentioned their 

assigned roles or previous topics that were discussed. In their answers, I was 

looking for statements involving their role as an engineer or their specific goal of 

creating a thrilling roller coaster. Additionally, I was interested in seeing how 

specifically talked about their goals and roles, much like Pitts and Edelson did in 

their 2006 study.  

VI. Results 

Initial observations 

When we introduced the topic, the students were initially enthralled with the 

idea. Statements such as, “Can this really happen?” and “Whoa, it’s just like 

AdventureLand!” were heard from the students. Being told that they were to take on 

the role of engineer, the students seemed to generate some excitement regarding 

their new roles. They began to research other roller coasters around the country to 

gather ideas and begin their conceptual model building in their design notebooks.  

 One group of students wrote down different aspects of roller coasters that 

make them thrilling, which included the following: 

 Splashing water 

 Steep drops and inclines 

 Upside down 

 Tunnels 

 Speed 

 Acceleration 



EFFECTS OF ROLE-GOAL 
METHODS  
   

20 

Additionally, students would look up videos on YouTube of other paper roller 

coasters and real roller coasters to gather ideas and brainstorm. They began to 

realize that there would be no belt to pull up the “train”, and gravity would have to 

be used in order for their marble to successfully ride their roller coaster. 

 As the research continued, they realized that their initial ideas may have 

been too ambiguous and would need extra thinking. One aspect that was missed by 

the groups was how the roller coasters would be supported. Cross beams and bases 

would be key in building their roller coasters, and slowly the students started to 

realize that this would have to be their starting place. Instead of Google searching, 

“amazing paper roller coasters,” students were Google searching, “best paper roller 

coaster bases.” 

 The student engineers were also quick to realize that energy was needed for 

these paper roller coasters to work. By working with an online roller coaster 

simulator, created by the JASON Digital Lab (National Geographic), allowed for 

students to create online roller coasters that used potential and kinetic energy. 

These forces would be later beneficial in the building of their own roller coasters. 

 When construction of the roller coaster began, the groups realized that they 

could not build the “cool” stuff first, which included the loops or funnels. They 

needed to build the structural support that could support the “cool” stuff. As one 

student said, “We need to build the stuff that will hold up the cool stuff.” 

Student interviews  

Student interviews were conducted on April 20, 2017 at Helen Hansen 

Elementary School. Interviews were conducted during the unit instead of at the end 
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of the unit. The unit would have taken until the end of Hansen Elementary’s school 

year, and the time frame did not align with the University of Northern Iowa’s 

timeline. 

Five of the seven students were available for interviews; one student never 

returned a consent form, and another student was continuously absent. Students 

were asked the questions stated previously in the same order, and the interviews 

were conducted using a voice recorder on an iPhone 7. Once all five recordings were 

complete, the audio files were transcribed by the primary investigator and 

immediately deleted.  

 The answers to each question are broken down in the following tables.  
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Question 1: Do you like this activity? What do you like about it? 

Student Answer 

A “Yes, I like that we have to be creative and, uh, think out problems and 

solutions.  

B “Yeah, it’s really fun. Yeah, it’s pretty fun to be working with Mr. Olson. 

All the technology we get to use, the fun projects, all the paper we get to 

use to make projects like roller coasters or pretty much anything.” 

C “I do! I think it is really fun and challenging, and I think it’s just away 

better than what we were doing before.” 

D  

“Mmhmm. Well, I like how it’s challenging and instead of being in the 

classroom doing boring things, we actually get to do fun things.” 

E “Yeah, it’s really fun. Um, well, we haven’t gotten into the fun part which 

is making the actual roller coaster, we’re working on the base, but it’s 

fun to just like make it with your friends. 
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Question 2: What does it make you think about? 

Student Answer 

A “It makes me think about, uh, what we talked about how the kinetic 

energy, uh, and that, and um it also makes me think about architects and 

being an architect and having to design a building.” 

B “Um, the activity we’re doing right now makes me think about like how 

roller coasters are planned out today to put in amusement parks, like, 

water parks, pretty much, yeah.” 

C “I like that it’s putting us into a, like, different job basically, and I can, 

um… like I can pretend I’m the person who’s doing it. Yeah, I think it’s 

challenging and fun, and I like working with people.” 

D “Well like the roller coaster one makes me think about Lost Island 

because it’s like a roller coaster and Lost Island has stuff except they’re 

water slides.” 

E “Physics. Like you have to be thinking ahead and be thinking about ‘If I 

do this, what will it affect?’ and you have to just…” 
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Question 3: Do you remember the topics that were talked about earlier? What 

were they? 

Student Answer 

A “Make sure that you’re not going, that you don’t have your marble 

rolling too fast because then it could crash or break your track. And not 

to have it go too slow ‘cause then it will get stuck. Also he said we need 

to think about how our base is going to look because that’s important 

when you’re doing your roller coaster.” 

B “Not really in particularly, I kind of, I, well, I don’t know.” 

C “He said to keep in mind that we want to make it fun, like pretend we 

are riding it make it fun, and make sure it’s also safe, um, and today he 

said to like support beams also help so it’s not wobbly.” 

D “Um…. like for the roller coasters? Oh yeah you have to get a good base 

and not make random thing… I don’t remember anything else.” 

E “We have to make it thrilling. We were ‘working’ for this one company, 

and we had to make a thrilling roller coaster.” 
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Question 4: Do you remember being told what you were to be in this activity?  

Student Answer 

A “We were told to be architects and designers for a company that was 

building an amusement park, and they needed a big ride, and we were 

hired to build one of those.” 

B “Well, he told us to think outside the box and make sure that everything 

will fit together before actually taping it down like putting a base down 

or column down, like yeah. Anything like the beams or things like that, 

make sure they fit. I don’t remember what we were told to be, though.” 

C “He said to pretend we’re engineers.” 

D “The association group, we were supposed to design a roller coaster for 

Lost Island because they were making a roller coaster next to the water 

place. We were supposed to make roller coasters but I can’t think of the 

name.” 

E “We were told to be engineers.” 
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Question 5: How did building the paper roller coaster make you feel? 

Student Answer 

A “Yeah, like in the sense that we’re making all the like pillars and things, 

the beams in the roller coaster and so yeah, it made me feel like an 

architect.” 

B “It’s makes me feel like that I’m involved or not left out. Sometimes I 

might feel left out, ya know, if I don’t be able to do anything, yeah.” 

C “It feels a little bit like an engineer. It does make me feel like I’m actually 

building a real roller coaster, but in a way I’m also being myself and 

thinking the way I normally think.” 

D “The roller coasters make me feel like, it’s just cool. Mmhmm. “ 

E “It kinda makes me feel like an engineer. Well, you just have to plan 

ahead everything. You can’t do something without thinking about it 

before you do it because basically one wrong move and your whole 

thing could be over. Right now we’re just working on the base and 

making to stable so when we get ahead, we won’t have problems so it’s 

not unstable.” 
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Students generally enjoyed the paper roller coaster activity. The students 

found things they liked about the activity; fun, challenging, and creative were all 

words that the students used to describe the activity and what they enjoyed most 

about it.  

 When asked what the paper roller coaster building made them think about, 

some students thought of scientific concepts that were discussed earlier at the 

beginning of the activity. Two students mentioned physics and kinetic energy while 

interviewed. Additionally, three students referred to thinking of themselves in a job 

role, such as an architect or just the ability to “pretend (to be) the person who’s 

doing it.” Three students mentioned thinking and planning ahead when building, as 

well as causes and effects of designing a roller coaster. These findings conform to 

Pitts and Edelson’s role-goal method, as they were taking on a role by portraying an 

engineer in order to execute plans, or “plan ahead,” to achieve an end goal. 

 Four of the five students interviewed remembered the concepts to keep in 

mind when designing and building a paper roller coaster, while one student did not 

remember the previous discussions regarding these concepts. The four students 

who did remember were able to recall that the roller coaster should be fun, thrilling, 

have a good base, and to have sturdy beams in order to support the roller coaster. 

One student mentioned to keep it thrilling because he was “working for this one 

company.” The students were able to keep in mind key concepts when building, and 

they consistently referred back to these throughout the activity. Many conversations 

between students mentioned keeping a base sturdy and building strong support 

beams, showing that these design concepts were rooted in their building process.  
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The scenarios that students put themselves in and conversations that were 

held between students were centered on the idea of them working to build a roller 

coaster. The design concepts were popular topics of conversations, and the students’ 

abilities to think and plan ahead like real engineers were great examples of the role-

goal method being played used successfully. Pitts and Edelson (2006) mention 

student “buy-in” in their study, and this “buy-in” is what influences their 

participation in the activity and their conversations. 

 Two students remembered that they were asked to be engineers during this 

activity and took on that role, while one other student said that an architect was the 

role that they were asked to portray. Additionally, one student said that they were a 

part of the “association group” to design a roller coaster. The fifth student could not 

remember what they were told to be. 

 When asked how building the roller coasters made the students feel, three 

students said they felt like they were in a different role, two being engineers and one 

being an architect. One student, who said they felt like an engineer, said that it made 

them feel like they were building an actual roller coaster while also still being 

themselves. The other student who felt like an engineer said that planning ahead 

was extremely important, just like an engineer. The student who felt like an 

architect said that building the beams and making the pillars made them feel like an 

architect. One student said it made them feel cool, while the last student said it made 

them feel involved and not left out.  

 Three of the five students (Students A, C, and E) discussed their roles and 

goals in their interviews, while the other two did not recall their initial roles as 
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engineers. Generally speaking, these results were similar to the results found by 

Pitts and Edelson (2006). Not all students were able to adopt their roles and goals 

and use them during their two activities, and the results of my case study are 

comparable.  

VII. Discussion 

 As a whole and over the course of the time spent in this classroom, the 

students were excited about the paper roller coaster activity. They built scientific 

skills as well as developed insight on what it means to be an engineer, even if some 

students did not recall that this was their role to portray. While they may not have 

realized it, these young engineers were learning to hypothesize, test, change 

variables, and ask questions. These traits of thinking like a scientist or engineer 

could be observed in my initial classroom observations as well as in their student 

interviews when students discussed trying to build more support beams and other 

structures. They realized that their initial thoughts and drawings would need some 

modifications when actual building of the paper roller coasters took place. 

 While not every student could recall their role or end goal, there is something 

to be said about the excitement that was generated from the activity. I believe that 

was attainable due to the content’s challenging nature but applicable contexts. As 

Pugh (2011) mentions, students have the capabilities to develop an appreciation for 

school content. The students in this case study never once came to class with 

negative attitudes about what was going to be happening that day. Statements such 

as, “Mr. Olson, what are we doing today?”, “Can we start building yet?”, and “This is 

so much fun!” were not uncommon. Even though the students were asked to be 
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fictional engineers, they were able to apply themselves and aspects of their roles in 

order to fulfill the requirements of the role-goal method. They made sense of the 

learning process and made it a worthwhile endeavor, thus being engaged in the 

activity. 

 This activity was something new for these students. When the activity began, 

most of them did not think of how a marble would run its course on the paper roller 

coaster track; the students wanted all sorts of twists, turns, and flips but did not take 

gravity and other science concepts, such as kinetic and potential energy, into effect. 

Mr. Olson did not use scientific jargon when explaining these concepts. By keeping 

the terminology simple and personal, the students were able to learn about these 

scientific concepts easier than using dogmatic language; they could use their 

common sense and knowledge to reason with the new problems that were 

presented. As a teacher, Mr. Olson was using Lemke’s (1990) ideas of “talking 

science” in ways that could be understood and provide opportunities for growth 

from the students. By doing this, students were not isolated from the activity, and 

they were able to fully engage in the new information that was being presented. 

 This study focused in on the role-goal method and provided students an 

opportunity to interact with a scientific activity in a different and captivating way. 

Girod et al. (2002) state that powerful scientific understandings involve putting 

someone in close contact with the ideas that can alter the way they think, feel, and 

act. The role-goal method fits perfectly into this category because in order for the 

role-goal model to be put to use well, the user must take on a role to portray and act 
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as that role in pursuit of an end goal. This role-goal method provided opportunities 

for the students to think deeply, evaluate, and create in a new way.  

 Two students were able to “buy in” to the activity by using the role-goal 

method. In their interviews, they discussed feeling like an engineer because they 

were building paper roller coasters, and they were able to execute their goal by 

portraying this role. Another student was also able to take on a role, but it wasn’t 

that of an engineer; it was an architect. Being an architect wasn’t necessarily the end 

goal of the activity, but there is something to be said about the student taking on a 

new role while doing the paper roller coaster activity. The student was engaged in a 

new way and took on a different role other than just a student, and the student felt 

as though they were thinking in a new way. While the specific “role” was not met, 

another role was bought in to, and I believe that deserves some credit.  

 Even though two students did not take on the role of an engineer/could not 

remember the role during interviews, the scenario may have influenced the way 

students thought about the activity, similar to that of Pitts and Edelson (2006). In 

the paper roller coaster activity, the students had an opportunity to apply what they 

talked about in preliminary discussions about what makes a roller coaster thrilling 

by using an online simulator. This generated initial excitement from each student, 

and Mr. Olson needed to pull them away from testing too much in order to keep on 

schedule for the remaining meeting periods and roller coaster building. 

Furthermore, the end goal of creating a roller coaster to be built next to Lost Island 

(a local waterpark that the students know of) also generated excitement from the 

students. The relevance of the activity, geographically speaking, was highlighted in 
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student interviews, and it shows that when content is relevant to students, it sticks 

with them. 

 There was potential in this role-goal method and the scenarios we provided 

to influence student thinking, role adoption, goal adoption, and activity execution; 

three of the five students that were interviewed did discuss a role they were able to 

become and an end goal they were working towards. However, two students were 

unable to do so with the information and guidance we provided for them. These 

students may need more scaffolding than the others in order to make the same 

connections that the other students were able to do. The activity provided a 

framework for students to think differently, act as something they usually are not, 

and participate in a “fun” activity, and “do something cool and not boring” as one 

student said. I was able to identify differences between students who “bought in” 

and those who did not. I was also able to identify how the scenario that students are 

placed in can have an effect on the effectiveness of the role-goal method being used 

well. As a whole, the overall scenario does indeed have the ability and potential to 

be influential to student engagement and participation. 

 My research does have its limitations, however. Not all students who were in 

the group were able to interview: one never gave consent, and the other was absent 

on interview day. This reduced my results pool from seven students to five, and the 

data that could have been taken from those student interviews and observations 

could have added more information and options for analysis to my research. The 

research group was small for an area of study that is fairly new. A larger student 

pool would have been more useful.  
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Additionally, the students in this case study were labeled as “Talented and 

Gifted,” and are more likely to be active in classroom activities. These students are 

normally highly motivated to achieve any task set in front of them by teachers. 

Results may look differently if an entire grade was used and not just a select group. 

Finally, the research group met once every three schooldays and did not 

meet on a daily basis. This could have had an effect on student perceptions of the 

activity, and the days off in between meetings could have lessened the effectiveness 

of role adoption and goal adoption.  

VIII. Conclusion 

The purpose of this qualitative study was to explore how conceptual 

methods possessed by teachers could affect student engagement in classroom 

activities. My findings show how the role-goal method can be used to enhance 

student engagement by giving them a role to portray in order to execute an end goal 

for a given activity. While not all of the students said that they felt like engineers, 

each student was engaged in the activity presented to them, and some went the 

extra step to take on a new role in order to complete it. The role-goal method can 

have an effect on student engagement. 

 This research suggests that the role-goal method can be used in some sense 

to enhance student motivation and engagement in classroom activities. Based on the 

findings, I recommend that future analyses on the method be done in different 

classroom settings with more students. I also recommend that students not 

predetermined as talented and gifted be used for the study, as the general student 

population does not have this label. Time was a limiting factor in this case study and 
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research-gathering process; I initially hoped for more time, but I was thrilled to 

work with the individuals I did. Even during the obstacles and constraints, I was 

able to impact my future pedagogical strategies and contribute to the field of 

educational instruction. The activities and teaching methods teachers use DO have 

an effect on student engagement, motivation, and learning, and this is important for 

every teacher to know. 
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