











model was designed to make students practice science more and to think critically.
Participants described how students were retaining enough information to pass tests but
not to actually apply their learning to real world happenings. Perceptions articulated by
science teachers related the need for students to be more hands-on in science learning
because it would give students more experience with scientific topics. Teachers’
perceptions are some of the most significant factors that affect the teaching and learning
process. Their perceptions tend to alter the perceptions of the learners, the learning
atmosphere and learners’ attitudes towards learning (ElImas & Aydin, 2017). Therefore, it
is important that teachers see the value in the work they are doing and its importance to
instruction or they may not implement it correctly. Teachers’ perceptions about science,
teaching science and learning science directly influence their classroom decisions and
actions about teaching science (Busher & Tas, 2012).

Research question 3: Comparing middle and high school teachers’
perceptions

RQ 3: To what extent do the perceptions of middle and high school science
teachers differ in regards to their preparation for implementation of the 5E instructional
model?

To answer research question three, Gaines’ Framework was used to contrast the
perceptions of middle and high school science teachers. Gaines’ Conceptual Framework
was established on the perceptions and understanding of teachers implementing the 5E

instructional model in science instruction.
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The differences in perspectives of middle and high school teachers were analyzed
to determine if perceptions, resources, time, and support had an impact on the
implementation and use of the 5E model. The researcher believed it to be important to
compare and contrast the perceptions of middle and high school science teachers to
determine if there are similarities or differences that can help make a connection for
effective use of the instructional model. In prior research, high school science teachers
reported a higher degree of motivation to use science and engineering practices. Teachers
felt more prepared to implement the practices, and enacted modeling instruction at higher
rates than middle school teachers (Haag & Megowan, 2015).

The researcher determined that there were no differences in perceptions, but
multiple similarities between middle and high school science teachers. Antwon and
Maurice who were middle school science teachers, perceived that the 5SE Model was
designed to allow students the opportunity to critically think and learn science as a

practice. These perceptions were similar to those expressed by the six high school science
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teachers. High school science teachers perceived that the 5SE model had helped in
improving their classroom management, which was the same perception as that of the
two middle school science teachers. Both middle and high school science teachers
perceived that the 5E Model provided structure and organization and had a positive
impact on classroom instruction. The only difference between middle and high school
science teachers was the instructional time allotted to middle school, which was 75
minutes, and high school, which was 55 minutes in the Excellence School District.
Science teachers received four hours a week in the middle schools for collaborative
planning while the high school science teachers’ collaborative planning varied because
most were not on the same planning as others. Most of the middle and high school
science teachers had experience in collaborating through shared planning periods. Some
of the middle and high school science teachers planned collaboratively and some
individually. From a comparison of the researcher’s notes and participant member
checking, the researcher found that the difference in common planning times within a
department was perceived as a barrier to implementation for high school science teachers.
All middle and high school science teachers perceived that the 5E model had a
positive impact on their science classroom instruction, but there were time limitations
that did not afford teachers the opportunity to implement the 5E model to its full extent.
Bybee (2014) suggested that the best use of the 5E instructional model is a unit of two to
three weeks, using each phase as the basis for one or more lessons. Using the model for a
single lesson decreases the effectiveness of the individual phases due to shortening the
time and opportunities for challenging and restructuring of concepts for learning (Bybee,

2014). Using the model for an entire program would maximize the time and experience
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of the individual phases; however, the expectation for student experiences and outcome
of the phases loses its effectiveness (Coe, Aloisi, Higgins, & Major, 2014)

The researcher concluded that there were no differences in perceptions of middle
and high school science teachers on the impact of the 5E model in their science
instruction. Participants perceived there to be a lack of consistency in instructional
strategies and lack of support to ensure effective implementation of the 5E model.

Limitations of the Study

The researcher conducted the study in the Excellence School District. The
participants were chosen using purposive sampling to include those with first-hand
knowledge of teaching using the 5E Instructional Model and experience in teaching using
other instructional practices. When training was provided for the 5E Instructional Model,
it was after the 2017-2018 school term had already begun. Department chairs were used
as participants in the initial 5E Instructional Model training. Teacher training at each
middle and high school was through redelivery from their department chairs. The teacher
training was expected to take place within a month’s time frame following the initial
training of department chairs at each school. The researcher perceived that because of the
use of a train-the-trainer model, trustworthiness would be impacted. Training is a
systematic way to improve the performance of employees, and it provides a link between
job requirements and the current job specification of the employees (Hajjar & Alkhanaizi,
2018). However, training must be delivered with fidelity to have a positive impact. Often
times, neutral perspectives of training are developed based upon the relationship of the
trainers and the trainees. From participants’ descriptions of their training on the use of the

5E model, it was determined that there was a lack of fidelity in the training. Participants
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described how there were no evaluations to observe and provide feedback to teachers to
ensure proper implementation. There was also a lack of involvement from building level
instructional leaders. Both middle and high school teachers perceived this to be highly
important to the implementation process.

The researcher perceived that the ability to make contact with the superintendent,
principals and science teachers in the selected district influenced the study. The influence
came from the researcher originally wanting to conduct the study in their former school
district. The district had completed its first full year of implementation of the 5E model,
and it was the primary instructional focus. The researcher also played a role in training
other teachers on implementing the 5E model in their former district and saw
improvements in science instruction due to its’ implementation. Although the researcher
was not able to conduct the study in their former school district, the researcher realized
that similar processes had taken place in their current school district for implementation
of the 5E model. The difference was that although the Excellence School District used
the 5E model in model lessons on their curriculum portal, science teachers were not
speaking the language of the 5E model. This raised concerns with the researcher to
further investigate the phenomenon. The researcher perceived that their current
employment in the Excellence School District provided an opportunity to easily reach out
to the superintendent, principals, and science teachers to conduct the study.

Getting each science teacher to volunteer was difficult. The researcher made
multiple attempts to contact teachers in order to complete as many interviews as possible;
however, due to the Covid-19 crisis, many potential participants did not want to take on

any other activities. The Covid-19 crisis did afford the opportunity to conveniently
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interview participants via Google Meet, which the researcher believed would make it
easy for those who chose to participate in the study. However, during the time that the
initial invitations were emailed, most potential participants were preparing to begin
virtual learning which had caused a lot of undue stress on teachers. Of the 53 initial
emailed invitations that were sent, many of the potential participants simply stated that
they did not know what the 5E Model was. The researcher felt that there was not a fair
representation of participants because of these factors, and the researcher felt this to be a
limitation to the study because it decreased the participation rate and the researcher
intended to have at least 12 to 14 participants with equal representation from middle and
high schools in the district.
Implications of the Study

The researcher in this study provided authentic descriptions from science teachers
as they reflected on their use of the 5E Instructional Model in science instruction. The
teachers’ perceptions and the interpretation of their feedback contributed to the
examination of the perceptions of middle and high school teachers in regard to the
implementation of the 5E Instructional Model. Science teachers were not implementing
the 5E Instructional Model with fidelity due to the lack of perceived instructional time
and support from instructional leaders. A gap existed between teachers’ understanding of
the 5E model and the expectation of implementation of the work. Participants
demonstrated knowledge and understanding of the intent and purpose of using the 5E
Instructional Model in science instruction, but they lacked understanding of the

importance of implementing the full aspect of the model.
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The decision to use the 5E model in parts and not as a whole were due to the
feelings of no real expectation being set in some school buildings and no evaluation
methods to ensure fidelity. An implication for instructional leaders would be the need for
reflection and intentionality when determining the levels of autonomy teachers should
have in their instructional practices and decision making for instruction. This indicates a
need to provide teachers with ongoing professional learning and direct support beyond
the ideals and expectations for implementing new instructional practices.

Science teachers’ perceptions were guided by the desire of structure in the process
of implementing new instructional strategies. Follow up strategies and evaluations should
be included in the implementation process to ensure that science teachers are
implementing instructional strategies appropriately to see the full outcome of student
achievement. Many felt that the use of the 5E model provided structure to their teaching
and learning process.

Implications for district, state, and legislative leaders include the need to provide
consistent implementation of instructional practices that allow teachers appropriate time
to master required tasks. Teachers perceived that there was no consistent practice, but
multiple practices which did not bring value or purpose to teachers’ need to follow
specific instructional practices. Overall, teacher perceptions were to do enough because
the model was present on the district’s curriculum portal, but not implement it with
fidelity because building level instructional leaders were not pushing the need to use the
5E model. District level instructional leaders should work with building level

instructional leaders to ensure that they are knowledgeable of what instructional practices
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science teachers are required to put into practice in their instruction. This could very well
be an implication for all other content areas outside of science.
Recommendations for Future Research

1. What are the best practices for the implementation of new instructional
strategies?”” From the study conducted, the researcher questioned best practices
for implementation of the 5E Instructional Model. Many of the participants
perceived that there was a lack of consistency in instructional practices.
Participants felt that it was important to become proficient in the instructional
practices in place to truly see a positive outcome. They wanted to “master” what
was already required of them before moving on to the next top strategy. When
implementing new practices, participants described their needs for structure,
order, and clarification of expectation from building and district level
instructional leaders.

2. What are effective evaluation measures to ensure that new instructional practices
are implemented with fidelity? This study revealed that teachers were not
implementing the 5E model with fidelity for many reasons based upon individual
perceptions. Participants described their typical day of using the 5E model and
identified how they only used parts of it. Many thought that it should be aligned
with the instructional framework that the district provided to all teachers, but it
was found to not be similar to the framework of the 5E model. Participants used
the 5E model because it was on the curriculum portal, but they did not hold true to
fully implementing the model in science instruction. They felt that no one

followed up to ensure that they were implementing the model or evaluating them.
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The effectiveness of the “Train the Trainer” Model. This aligns with the previous
recommendation and fidelity. It is important to look at how effective the “Train
the Trainer” Model is and if the trainers are training teachers with fidelity. This
can also have an effect on teachers’ perceptions of implementing new
instructional practices.

What support do teachers need to effectively implement new instructional
strategies? Participants perceived that there was a lack of support from
instructional leaders during the implementation process of the 5E model. Future
research on the support teachers perceive is needed during the implementation
process will help to give teachers a voice on what they feel they need.

The researcher did not extend the invitation for participation in the study to Gifted
and Special Education Teachers. The researcher believes that future research on
the perceptions of Gifted and Special Education teachers and the implementation
of the 5E model would be beneficial. It would provide insight to teachers who
teach to specific learners and student accommaodations.

Dissemination of the Findings

The purpose of this study was to examine the perceptions of middle and high

school science teachers in regard to the implementation of the 5E Instructional Model.

The researcher hoped to provide building and district instructional leaders with

information necessary to effectively implement new instructional practices by giving

voice to middle and high school science teachers through their perceptions and

experiences of teaching using the 5SE model. The researcher intends to share the findings

of this study with the superintendent of schools, chief academic officer, district research
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team, and district instructional leaders. This dissertation will also be available in the
Columbus State University’s library system and attempts will be made to publish the
results in peer reviewed journals.
Conclusion

Participants in this study provided valued insights into how they perceived the use
of the 5E model in science instruction through their personal experiences during the
implementation of this new instructional strategy. Participants’ perceptions revealed a
gap in the process of implementation of new instructional practices and the attitudes
teachers have towards the implementation process. Some participants described their
willingness to implement new instructional practices because of what had been provided
by district level instructional leaders. Others described their willingness to implement
new instructional practices on their own terms because of the lack of structure and follow
up from building and district level instructional leaders. Participants who felt in favor or
indifferent to the implementation of the 5E model all agreed that its implementation
process had developed a structure and order to their teaching practices and students’
organization of thoughts. Participants felt the 5SE model helped the teaching and learning
process by providing structure needed for classroom management, pacing, and
organization at the teacher level. Participants in the middle and high school grade levels
both believed that the 5E model required more time to develop and implement, which is
time that many perceived they did not have.

Lessons in the curriculum portal provided to teachers by the district were modeled
after the 5E model, but some participants did not feel that building level and district

instructional leaders supported this practice because of the lack of evaluation and follow-
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up teachers received. Teachers also perceived it to be okay to implement the 5E model in
science instruction without fidelity. These perceptions were because of the lack of time,
resources, and clear expectations from instructional leaders. Although there were
perceptions of little time for implementation, participants perceived the use of the 5E
model to have an impact on student learning. Participants believed that the use of the 5E
Instructional Model provided student-centered hands-on learning. Participants believed
that it required students to actually “do” science. As demonstrated by the teachers’
feedback in this study as well as the literature reviewed, the implementation of the 5E
model in the Excellence School District has had positive impacts on students and teachers
but could use some refining during the actual implementation process.

Science teachers had to adjust their mindsets to learning new instructional
practices that would help shift the paradigm of science education. Science teachers had to
shift their thinking from teaching science as just merely facts and make a push to teach
science more as a practice to meet the needs of all students and increase their
achievement levels. The skills and mindsets science teachers had related to the
implementation of new instructional strategies are not natural to all educators. Science
takes more practical teaching and learning to gain a full understanding of what is being
taught. Instructional leaders who require such implementations in instruction or any
other educational reform are responsible for facilitating the implementation process and
ensuring that all science teachers thoroughly understand the process. Instructional leaders
are responsible for evaluating and following up with teachers to ensure fidelity in the

process when new instructional practices are being implemented.
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UNIVERSITY

INSTITUTIONAL REVIEW BOARD

ﬁ COLUMBUS STATE
=

Informed Consent Form

You are being asked to participate in a research project conducted by Erica Gaines, a student in
the Doctoral Program for Teacher Education at Columbus State University. This study is
supervised by Dr. Deborah Gober.

l. Purpose:

The purpose of this project is to examine the extent of middle and high school science teachers'
perceptions of their implementation of the 5E model and its impact on instructional practices.

Il. Procedures:

If you agree to be in the study, you will participate in individual semi- structured interviews.
Summary data from this research could be used in future presentations or future research;
however, no data will be used that would identify the participants. Participants will complete
demographics information and answer general questions about their attitudes/understanding of
the 5E Instructional Model. Face to face individual semi- structured interviews will take
approximately 45 to 50 minutes to complete. The interview will take place at a time designated
by the participant. The face to face interviews will be recorded using an electronic device. After
the interviews, a transcript of the interview will be emailed to the participant to check for
accuracy.

1. Possible Risks or Discomforts:

There are minimal risks when participating in the study. There is the potential loss of
confidentiality, because the researcher cannot guarantee that participants will not share
information from the survey or individual interviews. The researcher will take the following
precautions to minimize the level of social risks by allowing participants to withdraw or limit
their participation if they become uncomfortable, allowing participants to request that the audio
recording be paused at any time there is a feeling of discomfort, asking participants to agree to
the importance of keeping information discussed during the interview confidential.

V. Potential Benefits:

The potential benefits of this research for middle and high school science teachers and the school
district will be to allow opportunity for the Science Coordinator and Curriculum Specialist to
better assist science teachers in the implementation process of future instructional practices and
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ways to improve the use of the 5E Instructional Model. If there are or are not any concerns, this
gives the Science Coordinator and Curriculum Specialist something measurable in relation to
concerns about how new instructional practices are implemented.

V. Costs and Compensation:

Participants will not be compensated for responding to the web-based survey or participating in
an interview.

VI.  Confidentiality:

The researcher will ensure that participants’ data remain confidential in the following manner:
(1) storing confidential data in password-protected files on a password-protected device; (2)
removing email and IP addresses from the raw data file; and (3) properly deleting, shredding,
and disposing of all documents, reports, and electronic files with identifiable information one
year after the completion of the study.

VII. Withdrawal:

Your participation in this research study is voluntary. You may withdraw from the study at any
time, and your withdrawal will not involve penalty or loss of benefits.

For additional information about this research project, you may contact the Principal
Investigator, Erica Gaines at 561-628-4817 or gaines_erica@columbusstate.edu. If you have
questions about your rights as a research participant, you may contact Columbus State University
Institutional Review Board at irb@columbusstate.edu.

| have read this informed consent form. If | had any questions, they were answered. By signing
this form, | agree to participate in this research project. [If participation is dependent upon the
participant being 18 years of age or older, you must include a statement here confirming the age.]

Signature of Participant Date

125



Appendix B

Interview Protocol

126



COLUMBUS STATE

UNIVERSITY

Teacher Perceptions of Teaching Science Using the 5E Instructional Model Science

Teachers Interview Protocol Questions
Adapted from Sizemore (2018) Interview Protocol Questions

1. What do you know about the 5E Instructional Model?

a. What is the purpose of the 5E Instructional Model?

b. What are the guiding principles of the 5E Instructional Model?

c. What do you perceive to be the pros and cons?

d. Would you recommend the 5E Instructional Model to other teachers? Why or why not?
2. What experiences have you had with the 5E Instructional Model?

a. How did you hear about the 5E Instructional Model?

b. How long have you worked with the 5E Instructional Model? In what capacity?

c. How do you use the principles of the 5E model in your own planning and teaching?

d. What is the expectation for utilizing the 5E Instructional Model at your school?
3. Do the teachers you work with use the entire structure of the 5E Instructional Model?

a. Approximately what percent of the teachers, in the school where you work, are

knowledgeable about the 5E Instructional Model? How do you know?

4. Describe your typical classroom day, where the 5E Instructional Model principles are used.
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a. Describe how the 5E Instructional Model impacts your instructional practices.

b. Have there been any differences you have noticed, in the classroom, that you would

say are a result of implementing the 5E Instructional Model? Instructional? Behavioral?
5. How is the entire structure of 5E Instructional Model utilized in your school?
6. When planning lessons, how do you plan for the diversity of students in the classroom?

a. How do you utilize the 5E Instructional Model during planning?

b. Has there been any differences you have noticed, in lesson planning, that you would

say are a result of implementing the 5E Instructional Model?
c. Describe the process you follow to plan for the diversity of your students.
d. How has the implementation of the 5E model influenced your planning for diversity?

e. What is the process for collaborative planning in your school?
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COLUMBUS STATE

UNIVERSITY

Demographics Survey

*1. Did you teach science in the current school district in the 2017-2018
school year?

Yes

No

*2. Did you teach science in the current school district in the 2018- 2019
school year?

Yes

No

3. Did you receive training and implemented the 5E Instructional Model in
2017-2018 and 2018-2019 school year?

Yes, the 2017-2018 school year

Yes, the 2018- 2019 school year

Yes, both school years

No

*4. What is your gender?
Female

Male

I choose to not specify

*5. What race/ethnicity best describes you?
White or Caucasian

Black or African American

Hispanic or Latino
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Asian or Asian American

American Indian or Alaska Native
Native Hawaiian or other Pacific Islander
Another race

*6. Please select your years of experience:
0-3 years

4-6 years

7-10 years

11-13 years

14-17 years

17+

*7. How many years have you taught using the 5E Instructional Model?
0-3 years

4-6 years

7-10 years

11-13 years

14-17 years

17+

*8. What grade level do you teach?
Middle School (6-8)
High School (9-12)

9. Please provide your contact information:
Name

Email Address

Phone Number

Submit Demographics Survey
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Office of Data and Research

Superintendent

Director

September 24, 2020

To: Columbus State University Institutional Review Board

The | School District has approved the research proposal submitted by Erica
Gaines entitled, “Teaching Science using the SE Instructional Model.” The researcher will
explore the impact of middle and high school Science teachers’ use of the SE Instructional

Model in classrooms at
. The results of the

survey will benefit the school district as we look to strengthen the use of inquiry-based
approaches in science classrooms and better serve all students. Research activities will focus on
surveys of and qualitative interviews with science teachers.

Ms. Gaines will seek participant consent, notifying participants of research ethics, and agrees to
not share any personally identifiable information on participants. The CCSD Office of Data and
Research approves Ms. Gaines’ protocols to protect privacy and maintain the integrity of
research in the district.

On behalf of CCSD, we look forward to working with Ms. Gaines on this research project, and
eagerly await the results to further guide our work.

Sincerely,

Director of Data and Research

BB School District
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CSU IRB Approval
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Institutional Review Board
Columbus State University

Date: 10/07/2020

Protocol Number: 20-093

Protocol Title: Teacher Perceptions of Teaching Science Using the 5E Instructional
Model

Principal Investigator: Erica Gaines
Co-Principal Investigator: Deborah Gober

Dear Erica Gaines,

The Columbus State University Institutional Review Board or representative(s) has
reviewed your research proposal identified above. It has been determined that the
project is classified as exempt under 45 CFR 46.101(b) of the federal regulations and
has been approved. You may begin your research project immediately.

Please note any changes to the protocol must be submitted in writing to the IRB before
implementing the change(s). Any adverse events, unexpected problems, and/or
incidents that involve risks to participants and/or others must be reported to the
Institutional Review Board at irb@columbusstate.edu or (706) 507-8634.

If you have further questions, please feel free to contact the IRB.

Sincerely,

Andrew Dorbu, Graduate Assistant

Institutional Review Board
Columbus State University

** Please note that the IRB is closed during holidays, breaks, or other times
when the IRB faculty or staff are not available. Visit the IRB Scheduled
Meetings page on the IRB website for a list of upcoming closures. **
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