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Aim of this Presentation

• Effective instructional practices that 
has been utilized in K-12 school 
settings to improve STEM knowledge 
and STEM related career interests of 
elementary students. 
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The Role of STEM in the 
21st Century

Is the next generation prepared?
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Problem

• Lack of student knowledge and 
interest in STEM-related careers

• Calls for action to augment the STEM 
workforce
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STEM Mobile Lab
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Purpose

• Qualitative study 
• Explore the influence of a scenario-

based eLearning STEM Mobile Lab 
program through the eyes of 
elementary school educators.
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Significance of Study

• Learning opportunity for educators:
• Instructional design approach 

practices 
• Advance initiatives that have the 

potential to boost student interest 
in STEM related careers by 
improving the STEM interest and 
achievement of elementary 
students. 
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Literature Review

• STEM Initiatives
• STEM Educational Programs
• Accountability 
• Lecture versus real world application 

of STEM knowledge
• Complex mental processes that help 

us to connect thought and action
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Theoretical Framework

•  Making learning meaningful and engaging:
• experientialism 
• cooperative learning 
• problem-based learning
• Social cognitive career theory 

• the importance of interest, choice and 
academic performance in outcomes 
expectations and the ability to set personal 
goals. 

• children are more likely to engage in 
activities that they feel confident
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Scenario-based eLearning
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Mobile Lab and Student Engagement

• Safe, caring, interesting, and energetic environment
• Demonstrates WHY the content is important
• The personal effort of students is key to success
• Teams work together to solve an authentic problem. 

Teams are based on parts needed to analyze and react 
to the problem in order to engage in problem solving. 

• Today, STEM means facilitating learning environments 
that will allow students to be more active. By doing this, 
students become engaged in their own learning. 
Students who are actively engaged in their learning 
better remember what they have learned (Royal, 2013).
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Research Design

• Qualitative design-in depth research that is not 
obvious through quantitative data collection.

• Purposeful sampling procedure 
• Sample included 12 educators 

• 2 PK-5 administrators
• 2 PK-5 instructional designers
• 8 fifth grade teachers
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Research Questions

• What are instructional leaders and teachers’ perspectives 
regarding the influence of a scenario based eLearning STEM 
Mobile Lab program on the attitudes and interest in STEM of 
fifth grade students?  

• What are instructional leaders and teachers’ perspectives 
regarding the influence of a scenario based eLearning STEM 
Mobile Lab program on the interest of fifth grade students 
in pursuing STEM-related careers?
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Research Questions Continued

• What are instructional leaders and teachers’ perspectives 
regarding the influence of a scenario based eLearning STEM 
Mobile Lab program on the achievement of fifth grade 
students in STEM-related subjects? 

• What are instructional leaders and teachers’ perspectives 
regarding the challenges and implications of implementing a 
scenario based eLearning STEM Mobile Lab program in the 
schools?
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Data Collection and Analysis

• Qualitative data collected by the author through semi-structured 
interviews

• Questions were intended to expose participants’ perceptions 
regarding the influence of a scenario-based eLearning Mobile STEM 
Lab program on the STEM interest and achievement of fifth grade 
students

• Transcribed using audio recording from Google Voice
• Content analysis using a combination of a priori coding. Coding 

sought to expose evidence of improving:
• the attitudes and interest of students towards STEM
• student STEM-related career interests
• student growth in STEM achievement
• challenges of implementing a scenario-based eLearning Mobile 

STEM Lab in schools
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Teacher Interview Questions and Alignment 
to Research Questions 

Interview question Research question

What have you noticed about the attitudes of students in your class related to STEM before and after the 
implementation of the STEM Mobile Lab program?

1

What have you noticed about the level of interest of students in your class related to STEM before and after 
the implementation of the STEM Mobile Lab program?

1

What did your students like best about the STEM Mobile Lab program? What evidence have you observed in 
your classroom to make this conclusion?

1

How would you describe the career interests of students before participating in a STEM Mobile Lab session?
2

What have you noticed about the career interests of students in your class after the implementation of the 
STEM Mobile Lab program?

2

How has the STEM Mobile Lab program changed the achievement level of students in STEM related 
subjects? How do you know?

2

What kind of experience did the STEM Mobile Lab program provide for your students?
4
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Instructional Designer Interview Questions 
and Alignment to Research Questions 

Interview question Research question

What have you noticed about the attitudes of students in your class related to STEM before and after 
the implementation of the STEM Mobile Lab program?

1

What have you noticed about the level of interest of students in your class related to STEM before and 
after the implementation of the STEM Mobile Lab program?

1

What kinds of learning activities in the STEM Mobile Lab do you perceive to be the most engaging for 
students? What evidence have you observed to make this conclusion?

1

How would you describe the career interests of students before participating in a STEM Mobile Lab 
session?

2

What have you noticed about the career interests of students in your class after the implementation of 
the STEM Mobile Lab program?

2

How has the STEM Mobile Lab program changed the achievement level of students in STEM related 
subjects? How do you know?

3

What (if any) information did you receive from teachers about student achievement level in STEM 
related subjects?

3

How would you describe the learning environment of the STEM Mobile Lab? 4

What (if any) are the challenges of implementing a STEM Mobile Lab? What evidence have you 
observed to make this conclusion?

4

What (if any) are the implications of implementing a STEM Mobile Lab? What evidence have you 
observed to make this conclusion?

4
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Administrator Interview Questions and 
Alignment to Research Questions 

Interview question Research question

Has the STEM Mobile Lab program changed the overall interest level of fifth grade students in your school 
about STEM? How do you know?

1

What (if any) information did you receive from parents/caretakers about the attitudes and interests of their 
children related to STEM before and after the implementation of the STEM Mobile Lab program.

1

How would you describe the career interests of students before participating in a STEM Mobile Lab 
session?

2

What have you noticed about the career interests of students in your class after the implementation of the 
STEM Mobile Lab program?

2

Has the STEM Mobile Lab program changed the overall interest level of fifth grade students in your school 
about pursuing STEM related careers? How do you know?

2

How has the STEM Mobile Lab program changed the achievement level of students in STEM related 
subjects? How do you know?

3

What (if any) information did you receive from teachers about student achievement level in STEM related 
subjects?

3

What (if any) are the challenges of implementing a STEM Mobile Lab? What evidence have you observed 
to make this conclusion?

4

What (if any) are the implications of implementing a STEM Mobile Lab? What evidence have you 
observed to make this conclusion?

4
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Ethical Considerations

• Participants were recruiter and invited to participate in the study.

• Participants who agreed to participate, were informed that their name and 

school would remain confidential.

• Participants were informed that they could withdraw from the study at any 

time. 

• No data was collected without approval from the school district and IRB 

approval from the University of Phoenix. 
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Findings: Research Question 1

What are instructional leaders and teachers’ perspectives regarding the influence of a 
scenario based eLearning STEM Mobile Lab program on the attitudes and interest in 
STEM of fifth grade students?
• Indicators of improved attitudes and interest in STEM were coded
• Improvements in the attitudes and interest towards STEM based on 

student behaviors
• Students being more engaged in learning during STEM and non-

STEM courses when scenario-based learning opportunities were 
integrated in the lesson

• Evidence of shifts in student engagement and excitement in learning 
as observable outcomes for improved student attitudes and interests 
in STEM

20

David E. Proudfoot, University of Phoenix                      dproudfoot@email.phoenix.edu                           Twitter: @proudfootedu

mailto:dproudfoot@email.phoenix.edu
mailto:dproudfoot@email.phoenix.edu


Findings: Research Question 2

What are instructional leaders and teachers’ perspectives regarding the influence of a 
scenario based eLearning STEM Mobile Lab program on the interest of fifth grade 
students in pursuing STEM-related careers? 

• Indicators of STEM-related career interests were 
coded

• Positive scenario-based eLearning experiences in 
the Mobile STEM Lab led the participants to 
perceive shifts in students considering to pursue 
STEM-related careers

• The possibility of a STEM-related career seemed 
more likely due to STEM-related success
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Findings: Research Question 3

What are instructional leaders and teachers’ perspectives regarding the influence of a 
scenario based eLearning STEM Mobile Lab program on the achievement of fifth 
grade students in STEM-related subjects? 

• Responses that describe ways students have displayed classroom 
behaviors that have the potential to lead to academic success

• Students academically benefitted from scenario-based eLearning 
experiences

• Scenario-based eLearning provided students with opportunities to 
become problem solvers and critical thinkers. 

• Recognition of students interacting with each other in a positive 
manner

• Evidence of students being more responsible for their learning
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Findings: Research Question 4

What are instructional leaders and teachers’ perspectives regarding the challenges and 
implications of implementing a scenario based eLearning STEM Mobile Lab program 
in the schools? 

• Scenario-based eLearning Mobile STEM Lab has encouraged students 
to think about how to solve real life problems through STEM 
application and has sparked a STEM interest for more students

• Expose students to future training in STEM-related careers
• Provided a fun way for students to interact with STEM concepts
• Teacher knowledge in STEM and time for planning provided some 

challenges for implementation
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Implications

• Confirmation that as students participated in 
engaging and positive STEM experiences that they 
would become interested in STEM and STEM related 
careers

• Scenario-based eLearning requires students to 
engage with each other and apply STEM content to 
solve problems that can be found in realistic 
scenarios

• Promising findings lead to a recommendation for 
educators to use this approach and similar 
programs to make students more interested in 
science and STEM-related careers
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A First-of-its-Kind Study

A recreational vehicle that has been transformed to a state of the art learning 
lab, the STEM Mobile Lab aims to create engaging and exciting STEM 
experiences for students by immersing them in authentic scenarios that 
requires the application of STEM content to solve problems. 

STEM lessons that are engaging and provide learners with the resources to 
enhance their performance and overall knowledge. 

Educational technology is utilized in the mobile lab as instructional tools to 
enhance the ways that teams of students understand the scenario, gain 
content STEM content knowledge, interact with each other, and apply STEM 
knowledge to solve authentic problems. 

The hope was that as students participated in engaging and positive STEM 
experiences over time, they would become interested in real life STEM related 
problems, and ultimately, STEM-related careers.. 
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Reflection/Questions

A high-quality STEM learning environment provides students 
with a structure to build upon their natural disposition to 
explore, build, and question. A scenario-based eLearning 
approach to STEM education provides a hands on 
experience for students to explore and apply STEM concepts 
to solve a real life problem. This leads to more student 
engagement when compared to simply memorizing and 
taking tests. 

How do you purposefully plan to foster student engagement 
in STEM courses?
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