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Introduction 
Jobs in STEM fields have grown three times as fast as non-STEM fields and are expected to grow by seventeen percent from 2008 to 2018(Langdon et al., 2011). Researchers, policymakers and the business community have expressed their concerns about the supply of STEM workforce when compared with the workforce needs in STEM fields. To address the shortage of professionals in the Science, Technology, Engineering, and Mathematics (STEM) fields, several strategies have been recommended, among them, increasing the representation of girls and women in STEM those fields (Heaverlo, 2011).
Over the last twenty years, a great deal of research has focused on gender differences in science and mathematics and the lack of girls’ representation in STEM. Research suggests that greater confidence leads to greater interest and vice versa (Denissen,  Zarrett,  & Eccles,2007). The Bronfenbrenner's(2005) bioecological model of human development, indicated that the following factors were hypothesized as having an impact on six to twelve grade girls' STEM development; race/ethnicity, extracurricular STEM activities, family STEM influence, and math/science teacher. Furthermore, research shows that the gender gap in middle and high school math and science test scores and achievement are no longer statistically significant (AAUW, 2008; AAUW, 2010;  NCES, 2007). However, even though girls are performing as well as boys in math and science, research indicates that there is a lack of interest and confidence in STEM areas that begins early on in their academic experience (AAUW, 1999; Fennema & Sherman, 1978, Cooper & Heavelo,2013).
Heaver (2011) cited that the teacher’s influence is one the most influential factors on girls’ interest and confidence in science and mathematics. To understanding the role of the teacher in boosting the girls’ interest and confidence levels in science and mathematics, this sequential exploratory mixed-method research will explore the impact of the teacher on increasing the girls’ interest and achievement in STEM fields through the use of technology-enhanced methodologies. This study will collect and analyze both qualitative and the quantitative data and will provide new knowledge to implement strategies that may potentially increase girls’ representation in STEM fields.
Statement of the Problem 
American high schools students rank low among students of industrialized countries in science and mathematic as only one out of three students in grades four and eight performed above proficiency level in STEM subjects and more than a third scored below basic level in mathematics and science on the National Assessment of Educational Progress in 2009 (National Assessment of Educational Progress,2009) . Furthermore, the Nation’s Report Card: Grade 12 Reading and Mathematics 2009 National and Pilot State Results indicated that only one forth of senior high school students performed at or above proficiency levels in mathematics.  
According to the U.S. Department of Labor, nine of the ten fastest growing occupations will require knowledge of science or mathematics education (National Science Board, 2010). In order for the United States to remain globally competitive, it must increase the number of professionals entering the science and engineering pipeline (Bottoms & Uhn, 2007; Freeman, 2005; Jeffers et al., 2004), improve technology literacy programs in the K-12 classroom and commit to implementing initiatives of equitable education and ensuring that all students develop the knowledge and skills to fully participate in society (Heaverlo, 2011). American schools need to produce STEM graduates not only to contribute to the national economy but also to compete internationally (Newsweek, April, 2012; President’s Council of Advisors on Science and Technology, 2012). 
The most recent career and technical education statistics at the high school level from the U.S, Department of Education(2005) indicated that more females representation in STEM is needed in the fields of engineering- and computer-related fields in which women currently hold one-quarter or fewer positions (Lacey & Wright, 2009; National Science Board, 2010). This lack of representation of women in STEM education and the workforce, is a missed opportunity as women will bring expertise, perspectives and influences to those fields in a way that will benefit society (Milgram, 2011). 
Purpose
The purpose of this mixed sequential exploratory study is to address the teacher’s role in developing girls’ interest in STEM and to identify technology-enhanced teaching methodologies that promote high school girls’ interest in STEM and improve academic achievement in STEM. The first phase of this study will be a qualitative exploration of the impact of teachers’ use of technology enhanced methodologies of instruction on high school girls, during which qualitative data on the effect of technology-enhanced methodologies on the girls in their science and math classes will be collected. From this initial exploration, the qualitative findings will be utilized to develop assessment measures that can be administered to a larger sample. In the tentatively planned quantitative phase, a survey will be utilized to collect quantitative data from all girls in grade nine and their math and science teachers about the technology enhanced methodologies that promote girls interest and improve confidence levels and academic performance in the STEM classes.
This study might provide new knowledge about technology enhanced STEM methodologies of instruction that boost interest in STEM development. Results of this study will be shared with educators, administrators, as well as policy makers in order to help in designing instructional programs that improve girls’ interest in STEM and create an action plan for future implementation. 
Theoretical Framework 
The theoretical framework that will be used for this mixed-method research stems from both cognitivism and constructivism. In the late 1950s, cognitivism movement replaced behaviorism movement as the focus shifted from behavioral models to cognitive sciences (Ertmer & Newby, 2013). Cognitive learning theories emphasize on promoting mental processing and the procedures to direct students’ processing and interaction with the instructional material.(Merrill, Kowalis, & Wilson, 1981) and focus on students’ learning processes and how information is received, organized, stored, and retrieved by the human mind(Bower & Hilgard,1981). 
Several theories formed the theoretical framework for this study. As described by it is originators John Seely Brown, Alan Collins and Paul Duguid, learning is social and is a result of people interacting through activities that involve sharing knowledge and problem-solving. Ertmer and Newby (2013) cited that cognitivism as a theoretical framework emphasizes one the role that environmental conditions and instructional designs play in promoting learning. Therefore, more focus is placed on the role of practice, feedback, demonstrations and illustrations which are considered influential in guiding students’ learning.
Another learning theory that will be used in this mixed-method study derives from constructivism. Constructivism stems from the work of Jean Piaget and Lev Vygotsky as well as other scientists’ work such as Jerome Bruner, Howard Gardner, and Nelson Goodman and  contemporary scientists such as Ilya Prigogine, Humberto Maturana, Francisco Varela, Ernst Mayr, Murray Gell-Man, Wolfgang Krumbein, Betsy Dyer, Lynn Margulis, Stuart Kauffman, and Per Bak. The learning theory that will be used in addition to situated cognition is the discovery learning theory. As described by its originator Jerome Bruner, discovery based constructivist learning theory as an inquiry based learning theory takes place in problems solving where the learner himself draws conclusions from past and present knowledge to build meanings (“Social cognitive Learning Theory and other Theories and Models.”, n.d.). According to Yoders (2014), learners’ creation or construction of new understanding happens through actively building upon prior knowledge and experiences and create meaningful representations of what they are learning through their experiences (Schunk, 2012).

The theoretical framework for this study incorporates several theories derived from: cognitivists framework/perspective/methodology, is a situated cognition theory, and the discovery learning theory which stems from constructivists framework/perspective/methodology. This situated cognition theory, and the discovery learning theory will be incorporated throughout this sequential exploratory mixed-method study on the impact of teacher on girls’ interest and academic achievement in STEM through the use of technology-enhanced methodologies from the introduction, the research questions, the data collection, to the interpretation of results.

Research Questions
To investigate the role of the teacher in developing girls’ interest in STEM, and identify the technology-enhanced teaching methodologies that promote high school girls’ interest in STEM, the following qualitative and quantitative questions will guide this investigation: 
Qualitative research questions:  
1) What role does the incorporation of technology-enhanced methodologies play in developing girl’s interest and confidence in STEM?
2) How did the girls feel about the use of technology enhanced instruction?
3) What is the lived experience of learning using technology enhanced methodologies?
Quantitative research questions: 

1) What is the correlation between frequency of use of technology enhanced teaching methodology in science and math classes and academic achievement? 
2) What effect does the use of technology enhanced methodologies by STEM teachers have on high school girls’ interest and academic achievement in science and math?

The Null hypothesis : 
    1) There is no effect on academic achievement of girls whose teachers frequently   

         utilize technology-enhanced methodologies of instruction in the classroom   

         compared to high school girls whose teachers do not frequently use technology-  

         enhanced methodologies of instruction. 

2)There is no effect on academic achievement and interest in STEM fields of high  

    school girls whose teachers utilize technology-enhanced methodologies of    

    instruction in the classroom as compared to high school girls whose teachers do not     

    use technology-enhanced methodologies of instruction. 
The research hypothesis : 
1) There is an effect on academic achievement of girls whose teachers frequently utilize technology-enhanced methodologies of instruction in the classroom compared to high school girls whose teachers do not frequently use technology-enhanced methodologies of instruction. 

2) There is an effect on academic achievement  in STEM fields of high school girls whose teachers utilize technology-enhanced methodologies of instruction in the classroom compared to high school girls whose teachers do not use use technology-enhanced methodologies of instruction.
For the quantitative research, the dependent variables are, the academic achievement in STEM subjects and the interest and confidendance levels in STEM fields while the independent variable is the use of technology enhanced methologies of instruction.
Significance of the Study
As indicated by a study conducted by Heaver(2011), teacher’s influence is a significant predictor for girls’ interest and confidence increase in math and science. In addition, Huang and Brainard (2001), identified the following factors as influential for girls: supportive and engaging classroom learning environments, use of a variety of classroom activities and resources and the teacher’s pedagogical skills. A deeper investigation of these factors and the teacher’ impact on boosting the girls’ interest in STEM will provide new knowledge on the strategies that need to be implemented in order to increase girls’ representation in STEM fields. 
This mixed-method study will examine the strategies, resources and technology tools that STEM teachers need to utilize to create the favorable learning environment that might help increase girls interest and confidence levels in STEM. This new knowledge about these strategies and technology tools will inform and guide educators, administrators, and policy makers in developing appropriate professional development training programs as well as instructional practices and policies that support and encourage STEM development of high school girls.
Statement of Resources
For this mixed method study, qualitative data will be collected from observations and interviews, while quantitative data will be collected from the survey. The primary sources of data will be responses to open-ended and close-ended questions about the teacher’s use of technology enhanced methodologies of instruction. Additional resources will be collected from the literature reviews and particularly from study of the teacher’s impact on girls interest in STEM such as the one conducted by Heaverlo(2011) and other research studies on learning methodologies such as cooperative, peer-assisted learning, feedback and question-driven instruction that affect girls interest in STEM subjects (AAUW, 2000; Campbell et al., 2002; Kafai, 1998; Koch, 2002; Wenglinksy, 2000).
Philosophical Framework 
The philosophical framework for this mixed method approach derives from the transformative worldview. Transformative worldview rose during the 1980’s and 1990’s because of individuals feeling marginalized in our society due to issues of social justice (Cresswell,2014 ,p.9).   Many transformative writers drew from the work of Marx, Adorno,Marcus, Habermas, and Friere(Neuman,2009), among them Fay(1987), Heron and Reason(1997), Kemmis and McTaggart(2000) and Mertens(2009,2010). 
The rational for choosing the transformative philosophical worldview as described by Mertens(2010) is , 1) transformative worldview places a central importance on  marginalized groups and women are being marginalized by being underrepresented in STEM fields, 2) studies that follow transformative worldview focus on inequities which in this case is related to gender inequity, 3) transformative worldview connects political and social action and this study of the teacher’s impact on girl’s interest in STEM will result on an action plan to address the issues of the lack of interest and confidence and will bring change to currents practices in order to improve the girls access to STEM jobs.
Creswell (2014, p.70) recommends the use of the transformative framework with mixed-methods research approach for marginalized groups. The transformative phylosophical framework ackowledges the impact of human interests on learning and recognizes human perspective as not neutral but subject to change as explained by Mertens (2003,2009). Additional authors, among them Sweetman (2008),Badiee, and Creswell(2010) drew from the work of Mertens(2003,2009) to discuss transformative criteria to be incorporated into mixed method studies. Furthermore, many articles appeared on The Journal of Mixed Methods Research recommend the transformative approach use in mixed methods research, such as the study of women’s interest in science(Buck, Cook,Quigley, Eastwood,& Lucas,2009). 
Methodology
According to Creswell(2014,p.14), the field of mixed methods reserch has seen major developpements in 1980s but its origin goes back to the 1959s where Campbell and Fish prompted researchers to collect multiple form of data through observations and interviews along with surveys (Sieber,1973). Creswell (2014,p.217) also cited that mixed method research approach is a relatively new research method as a distinct research method in the human and social sciences.

Mixed method research approach involves the collection and the analysis of both quantitative and qualitative data in responses to closed-ended and open-ended questions. This method of research relies on the principle that both quantitative and qualitative methods have bias and weaknesses and therefore the collection of both types of data will neutralize these weaknesses and that collecting various types of data will provide a thorough understanding of the issue than utilizing quantitative or qualitative approaches alone (Creswell,2014,pp.15-19) 
The methodology used for this study consists of a sequential exploratory mixed-method research approach which will include combining and integrating qualitative and quantitative data. In this study, first the emphasis will be put on observing the teachers and the girls in their natural learning environment and collecting qualitative data to deepen understanding of the role of the teacher and the impact of technology enhanced methodologies on the girls. Second, results of the qualitative research will aid in designing a survey that will provide quantitative data the technology-enhanced metodologies to teach STEM as well as their impact on the girls’ interest and achievement levels in STEM. 
Research Design 
The design that will be utilised for this study is the exploratory sequential mixed methods design. Both qualitative and quantitative data will be collected, qualitative data will be collected from responses to open-ended questions from the interviews while the quantitative data will be collected from the closed-ended questions from the survey. In this design model, the qualitative research is conducted first, then the quantitative research. The qualitative research will help provide the views of the participants and the data collected from the qualitative research will lead to the design of the appropriate instrument that will be is utilised to collect the quantitative data (Cresswell,2014, p.16). 
Sampling. 
The participants for the qualitative research consist of a focus group composed by ten high school girls in grade nine and their math and science teachers who will be selected randomly. The participants for the quantitative research will be a larger sample that consists of all girls in grade nine in the high school and their science and math teachers; which can reach up to two hundred girls and twenty  mathematics and science teachers. The research will take place at a high school in the Northern New Jersey. The qualitative research will be conducted first in the classrooms where the girls from the focus group will be part of class observations and interviews. Data from the observations and interviews will help design the survey that will be sent online.
Documents Used in the Study
Permission from the school’s superintendent and parents will be requested prior to conducting the interviews and recording in the physical structure of the school. The researcher will ask permission from the school district superintendent of schools, principal and parents and teachers by sending a formal letter that introduce the purpose of the study. The letter of introduction will clearly and briefly describe the purpose of this study and will explicitly request permission to conduct the surveys and interviews. The research will begin after permission is granted by all parties. 

The survey will designed and disseminated using Survey Monkey. The survey will be taken online, an email will be sent to reminder all participants to complete the survey as well as a thank you letter and email will be created to thank all members for participating in the study.
Data Collection
Qualitative data will be collected from the ten girls from the focus group through responses to open-ended questions during the interviews. Qualitative data will be related to the girls’ feeling and reaction to the use of technology enhanced methodologies. Data collection will be performed through four means: observations, interviews, documents, audio and visual materials of the girls’ behavior during the study. This  data will provide information about  what is being seen, heard and done (Creswell, 2014; LeCompte & Schensul ,1999).
During the observations, the researcher will observe the teachers and the girls in their natural setting in their math and science classrooms during lectures, and technology-enhanced activities and experiments. The qualitative data portion of the study will occur eight times a year (twice each marking period)for each subject and will span over one school year. The researcher will spend ninety minutes each marking period for each subject (two forty minutes periods in math and two forty five minutes in science classes). The researcher will look for the integration of technology in the classroom, the methodologies of instruction as well as girls’ engagement and interest during class activities and experiments. 
 Interviews with the participants will be recorded twice each marking period using an iPad or an iPhone. The following script will be used for recorded interviews, the script will include a greeting, consent, open-ended questions and a follow up plan interview (Jacob & Fergerson, 2012). In addition the researcher will collect data from documents such as lesson plans, tests and quizzes, report cards and grade books in order to gather data on students’ class participation and performance in STEM. The audio-visual materials that will be collected consist on movies clips and photographs of class activities as well as the teachers and the girls’ interviews. 
Once the qualitative data is gathered and analyzed, the information collected will help build the survey for the quantitative research. All girls sitting in a freshman math and science classes will be take part in the study by answering close-ended questions from the survey. Quantitative data will be collected from the surveys as described by Gay, Mills, and Airasian (2012), survey research “can be used to gather information about a group’s beliefs, attitudes, behaviors, and demographic composition” (p. 184). According to Check and Schutt (2012), “a well-designed survey can enhance our understanding of just about any educational issue”.
The testing instrument will assess the teachers and the students based on the qualitative data gathered from interviews and observations. The survey will be designed to collect demographic information about the teachers and students as well as the technology enhanced methodologies used to promote STEM interest by the girls. A careful consideration will be given to constructing questions on the survey to ensure reliability and validity of the survey instrument. Gay, Mills, and Airasian (2012) recommend survey questions should be clearly written and unambiguous, therefore before it dissemination, a panel of experts will review the survey instrument and determine its validity and reliability. After receiving approval from the board of Education to conduct the survey and once the instrument is reviewed by the panel of experts and adequately modified based upon their feedback, the survey will be created online using Survey Monkey and emailed online to teachers and students. The survey will disseminated to the teachers and students at the end of the school year.

 The following information about the students will be collected and coded: student ID, ethnicity, socioeconomic level, grade level, marking period grades, tests grades in science and math, standardized test scores in math and science and a descriptive note. In addition, the following information about the teachers will be recorded and coded: name of the teacher, gender, race, years of experience, subject, technology used, teaching strategies, and a descriptive note.
Data Analysis
After the interviews are completed, the data analysis for qualitative research will begin by  coding, categorizing the data , and then derive common themes from this data analysis process. The results from the survey will be provided in the form of visual graphical representations using Excel. These results will provide a better understanding and interpretation of the impact of teachers’ on the girls’ interest in STEM as well as the technology enhanced methodologies that boost girls’ interest in STEM fields 

The superintendent of schools will then be contacted to share the findings of the study.Furthermore, permission will be requested to discuss the results of the study with vice-principals and administrators of the school district. Once the results of the study are discussed with the superintendant, the principals and the vice-Principals, an “action plan” will be developed. The purpose of the “action plan” is to develop goals and implement strategies to improve girls’ interest and achievement in STEM.
 One limitation of this study is that it does not follow the girls beyond high school and it would not be able to know if the girls’ interest in STEM will lead them to pursue a career in STEM and join the STEM workforce.
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