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Statement of the Problem

´ The absence of lab experiences could be detrimental to the students’ 

construction of scientific skills like modeling, computational thinking, and 

collaboration (NRC, 2012). 

´ Virtual labs (VL) are great alternatives when funding or facilities are not 

available.

´ Limited, or one-time, professional training workshops on using new 

technology, like VLs, are not practical enough to help teachers adopt new 

technology and successfully implement it into their daily lessons (Carlson & 

Gadio, 2002). 

´ Teacher-efficacy is crucial to implementing new technology



Purpose of the Study

´ This mixed methods sequential explanatory study aims to understand the 

factors that can impact the implementation and efficacy of virtual labs in 

high school science courses by obtaining quantitative results from a survey 

of teachers and then following up with purposefully selected participants to 

explore those results in depth through qualitative descriptive research 

analysis. 



Research Questions

´ RQ1 (QN): What is the impact of professional development on the 

teachers’ self-perceived efficacy with the virtual lab platform? 

´ RQ2 (QL): What are teachers' experiences with professional development 

for the virtual lab platform?

´ RQ3 (MM): In what ways does the interview data of teachers’ experiences 

with professional development training explain the quantitative survey 

results on teachers' self-perceived efficacy using virtual labs? 



Existing Research

´ Virtual Labs (Hamed & Aljanazrah, 2020; Darrah et al., 2014; Son et al., 2016; 

Reece & Butler, 2017)

´ Research on virtual labs in the classroom indicates they are as effective as 

traditional physical labs and have the potential to improve learning under the 

right circumstances. Further studies are necessary to understand the impact of 

other factors, like teacher mastery of the tool and familiarity with virtual labs.



Existing Research

´ Teacher Self-Efficacy (Carlson & Gadio, 2002; Joo et al., 2018)

´ Literature review indicates that limited professional development on new 

technologies, like virtual labs, is not beneficial enough for teachers to introduce 

technology into their lessons. Recent studies show that training in technology and 

instructional practice can positively impact the self-perceived efficacy of pre-

service teachers.



Theoretical Framework

´ Functionalism Theoretical Framework associated to Emile Durkheim and 

Herbert Spencer (Sage, 2020).

´ Pragmatic Philosophical Worldview (Creswell & Clark, 2018)



Research Design

QUAN – Survey 
Design:

Survey.

QUAL – Descriptive 
Research Design:

Semi-structured 
Interviews.

QUAN Analysis:

Descriptive statistics.
Group creating for 

purposeful sampling 
in QUAL phase.

Interpretation:

Data analysis will 
reveal themes and 

relationships between 
the results of each 

strand.

(Creswell & Clark, 2018) 



Population

´ The target population of this study will include secondary science teachers 

using virtual labs in the United States.

´ Participants will be recruited through social network teacher groups, 

science teaching organizations, and available emails in school websites.



Instrument

´ This mixed-method study will combine data from quantitative and qualitative phases in the 

research. 

´ The quantitative data will be collected through a survey including biographical questions, 

quantity and quality of professional development questions, and Likert scale questions on 

their self-perceived efficacy with virtual lab platforms. 

´ The qualitative phase of the study will seek to explore deeply into the teachers’ 

experiences with professional development for the virtual lab platform using semi-

structured interviews. 

(Creswell & Clark, 2018) 



Data Analysis
´ The data collected through surveys will be analyzed using descriptive statistics for relationships 

between the variables through an SPSS platform. 

´ The results of the quantitative phase will be used to direct the qualitative phase of the study. 

´ The interviews will be transcribed using Otter.ai an online tool. The researcher will share the 

transcripts with the participants for accuracy. 

´ The data collected from the interviews will be coded and analyzed for emergent themes using 

ATLAS.ti

´ Ultimately, the researcher will analyze in which ways the results from the qualitative phase explain 

the results from the quantitative phase to answer the research questions in this study.

(Creswell & Clark, 2018) 
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