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ABSTRACT 

Over the last decades, researchers and practitioners have called for increased 

interdisciplinary math and family and consumer sciences integration (FCS). A growing 

body of knowledge reveals that math integration within FCS education plays a central 

role in equipping learners with relevant skills such as problem-solving, critical thinking, 

and communication strategies needed for career readiness. Despite the potential positive 

impact of integrating math concepts in FCS, researchers express concerns that most FCS 

teachers have not achieved the goal of integrating math within their FCS curriculum. The 

objective of this study was to investigate the integration of math concepts in the FCS 

education curriculum, examine the level of teachers’ self-efficacy, and identify barriers to 

effective math concept integration in the FCS curriculum. A quantitative research method 

was used in this study where data was collected using a survey. A total of 212 U.S. FCS 

teachers participated in the web-based survey. Results revealed that teachers surveyed 

have a positive attitude towards math integration within the FCS curriculum. Most of the 

surveyed teachers also made attempts to collaborate with their colleagues and other math 

instructors on effective ways of integrating math in their FCS courses. However, 

individual self-efficacy among teachers was low due to inadequate teaching resources, 

lack of prior training on math integration, and limited knowledge or experience on how to 

integrate math within the FCS curriculum. Surveyed FCS teachers emphasized the need 

for institutional support, allocation of relevant teaching material, career growth, and 

regular workshops to help them acquire relevant skills in math integration within the FCS 

curriculum. Study findings also revealed that self-efficacy was correlated with a teacher’s 

level of education, years of teaching experience, and the grade level that teachers taught 
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in school. In conclusion, FCS teachers show high support for math integration within the 

field of family and consumer sciences and learning institutions should leverage on this 

positive attitude to educate more teachers on how to integrate math concepts within the 

FCS curriculum.  

Keywords:  math integration, academic integration, self -efficacy 
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CHAPTER I 

INTRODUCTION 

 The purpose of this study was to investigate the integration of mathematics 

concepts in family and consumer sciences (FCS) education curriculum. The specific 

focus of this introductory chapter is to provide detailed background knowledge related to 

the body of knowledge on FCS, statement of the problem, and the purpose of the study. 

Motivation and justification for undertaking this study are presented in addition to 

identifying the research aim and research questions that guided this study. Assumptions 

of this study, limitations, and delimitations, the significance of undertaking this study, 

and the definition of key terms are also presented in this introductory chapter. 

Background of the Study 

 According to the American Association of Family and Consumer Sciences 

(AAFCS, 2019a), the field of FCS focuses on examining the relationships among 

individuals and the environment within which they live. AAFCS (2019b) further clarifies 

that the FCS curriculum intends to explore the impact of economic, social, biological, and 

physical environments on the development and behavior of individuals. Students who 

enroll in FCS courses are taught an array of topics related to the family and day-to-day 

consumer trends (AAFCS, 2016; AAFCS, 2018). For example, Whaley et al. (2019) 

shared that students learn how to improve the quality of life within their communities, in 

the family, and in their personal lives. The FCS curriculum is largely positioned to 

achieve this goal by offering practical solutions to problems in diverse fields. These fields 

include the following: Interior Design; Food Science, Dietetics, and Nutrition; Consumer 
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Services; Textiles, Fashion, and Apparel; Family Relations and Child Rearing; and Food 

Production and Services (AAFCS, 2019a, 2019b). 

 According to Roubanis (2016), the FCS education curriculum has been part of the 

public-school learning program for several years. However, researchers question whether 

the FCS curriculum has achieved its core goal of developing students’ knowledge and 

skills to ensure their readiness for today’s labor market. Nickols et al. (2009) pointed out 

that FCS courses were shaped and developed during the time of urbanization, 

immigration, and industrialization. In light of this consideration, researchers and 

practitioners within the FCS Body of Knowledge (BOK) have deliberated on potential 

reforms needed to enhance the FCS curriculum to meet changing societal and workplace 

needs (Deaton et al., 2018; Hall, 2015). Nickols et al. (2009) elaborated that reforms in 

the FCS curriculum are key to improving the living standards of families, communities, 

and individuals. As shown in Figure 1.1, Nickols et al. (2009) proposed the FCS BOK 

model to establish the interactions and interrelationship among core FCS concepts: 

community vitality, family strengths, personal well-being, and basic human needs. 
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Figure 1.1  

FCS Body of Knowledge Model  

 

From “The Family and Consumer Sciences Body of Knowledge and the Cultural 

Kaleidoscope: Research Opportunities and Challenges,” by S. Y. Nickols, P. A. Ralston, 

C. Anderson, L. Browne, G. Schroeder, S. Thomas, and P. Wild, 2009, Family and 

Consumer Sciences Research Journal, 37(3), p. 270 (https://doi.org/16.1177/ 

1677727X08329561). Copyright 2009 by the American Association of Family and 

Consumer Sciences. 

 
 However, with the ever-changing growth in globalization and technology, the 

world has become highly competitive and diverse. While the United States remains 

committed to improving the community, family, and individual lifestyle, Mallette and 

Lyons (2018) cautioned that the FCS BOK has been slow in meeting the current needs 

and demands of society in terms of research and practice. Initial insights by Nickols 

(2017) emphasize a need for a proactive approach within the FCS BOK to identify 

changes in FCS courses and implement suitable measures to meet future family and 

workplace needs. McGregor (2014) investigated the need to incorporate high-level 
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concepts of basic human needs within the FCS BOK based on the initial concepts 

discussed by Abraham Maslow (1943) and Manfred Max-Neef (1989). 

 In support of these observations, Harden et al. (2014) asserted that the FCS BOK 

needs to be framed in a way where students acquire knowledge and skills that empower 

them to meet their basic human needs. However, Max-Neef (1989, 1991, 1992) criticized 

Maslow’s (1943) hierarchical approach to basic human needs, arguing that no need was 

more essential than another. Further, Max-Neef’s (1989) system-based approach to 

human needs alluded that precedence should not be fixed towards meeting human needs. 

Rather, a systems approach needs to be embraced when focusing on human needs 

because they are interactive and interrelated (Max-Neef, 1992). McGregor (2014) noted 

that integration of Max-Neef’s (1989, 1991, 1992) systems-based human needs, such as 

freedom, identity, creation, participation, protection, and subsistence to the FCS BOK, is 

key to augmenting Maslow’s hierarchy of needs among individuals, communities, and 

families. 

 Despite the demands on the FCS BOK, recent studies on the topic reveal the 

process of academic integration of various disciplines within the FCS curriculum has 

been slow (Hall, 2015; Rich et al., 2019; Stein et al., 2020). Initially, Walker et al. (2015) 

shared that student familiarity and skills development might be enhanced through 

integrating relevant disciplines in the FCS BOK. Further insights by Roubanis (2016 & 

2018) revealed that although academic integration is key to meeting the shortcomings of 

the FCS BOK concepts that were last developed and conceptualized during the 

urbanization, immigration, and industrialization, there has been slow progress within the 
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FCS curriculum in meeting the changing needs in the age of globalization and 

technology. Overcoming these challenges was addressed through a more recent FCS 

framework for Career and Technical Education (CTE) that was developed by Reno 

Palombit. Figure 1.2 summarizes this FCS Framework for CTE. The FCS in CTE 

framework provides a tool for developing high-quality FCS programs of study. It is 

designed to help local and state CTE administrators leverage their FCS programs to 

support students’ preparation for high-skill, high-wage, and/or in-demand careers and 

meet local economic and workforce demands for talent. 
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Figure 1.2  

FCS Framework for CTE  

 
 

From the National Association of State Administrators of Family and Consumer Sciences 

(http://www.nasafacs.org/fcs-framework.html).  

 

 

Whaley et al. (2019) noted that academic integration of relevant skills to meet 

changing workplace and global trends has further been hindered by a lack of adequate 

instructor training. For example, in their assessment of how six institutions offering FCS 

curriculum incorporates academic components, Whaley et al. noted that teachers are less 

confident in finding new opportunities to make connections between FCS and other 

academic disciplines such as science, technology, engineering, and mathematics (STEM). 
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Yancura (2018) also observed that effective teaching and practice within the FCS field 

has been hindered by inadequacies in the current curriculum to align with the Next 

Generation Science Standards (NGSS) intended to integrate STEM learning opportunities 

within the various FCS courses. According to Yancura (2018), the NGSS offers teachers 

adequate opportunity to integrate diverse disciplines in line with changing workplace 

needs, help students acquire critical-thinking skills, and connect STEM subjects within 

their curriculum. 

 As noted by Merrill and Lawver (2019) and Rich et al. (2019), working towards 

STEM integration with the FCS BOK is a foundational aspect to enhancing future 

students’ careers and competitiveness amid the changing global labor market. Yancura 

(2018) noted that a key challenge in academic integration is attributed to the lack of self-

efficacy and ability among instructors who might feel less qualified to include science, 

math, and engineering concepts in their FCS classrooms. Considering these concerns, 

there have been initial efforts to provide FCS instructors with ideas and suggestions for 

integrating STEM with the FCS curriculum in their classrooms (Cason et al., 2017; 

McGregor, 2015; McGregor, 2019; Walker, 2016). Despite the various efforts and 

attempts to integrate STEM disciplines with the FCS curriculum, one of the main 

concerns has been linked with limited success when integrating math concepts in the FCS 

education curriculum (Rich et al., 2019; Steinet al., 2020). However, there has been some 

success with math integration in the CTE curriculum due to the development of The 

Math-in-CTE Model (Stone et al., 2008). The model intends to use both pedagogy and a 

process for professional development by having math teachers collaborate with CTE 
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teachers. The pedagogy specifically looks at practical math applications to be used when 

producing CTE lesson plans. The model includes three steps to guide students in making 

connections between math and CTE concepts. These steps help to solve real problems at 

hand; the practice of solving problems; and the application of using math to solve abstract 

problems (Stone et al., 2008). Even with limited success Weinberg and McMeeking 

(2017) and Carter et al. (2019) expressed concerns that learning institutions have lagged 

in making adequate connections between interdisciplinary math and FCS, thereby the 

need to undertake the current dissertation project. 

Theoretical Framework 

The self-efficacy theory proposed by Albert Bandura (1977) formed the basis of 

the theoretical framework in this study. According to Bandura (1982), self-efficacy 

denotes the concept of personal judgment related to "how well one can execute courses of 

action required to deal with prospective situations" (p. 124). Over the years, researchers 

have explored the self-efficacy theory and attributed it to people’s beliefs about their 

capabilities to produce designated levels of performance that influence different 

outcomes in their lives. Ogle et al. (2017) shared that self-efficacy beliefs largely 

determine how people think, feel, behave, and motivate themselves. According to 

Bandura (1977), the resulting personal beliefs about individual capability results in four 

major processes including affective, motivational, cognitive, and selective processes. 

Skaalvik et al. (2007) noted that persons who have a strong sense of self-efficacy have 

enhanced human accomplishment and tend to show strong well-being in various ways. 
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That is, people who have a high assurance in their abilities tend to approach difficult 

tasks as challenges to be mastered and solved, rather than threats to be avoided.  

Bandura (1982) noted that having such an efficacious outlook helps foster deep 

engrossment and intrinsic interest in activities. Individuals set themselves challenging 

goals and maintain a strong commitment to fulfilling set objectives. In the face of failure, 

self-efficacy heightens and sustains individual efforts towards success. After failures or 

setbacks, persons who have high self-efficacy quickly recover their sense of efficacy and 

often attribute failure to insufficient effort or deficient skills or knowledge that is 

acquirable (Skaalvik et al., 2016). As applies to this study, Bandura’s (1977) self-efficacy 

theory is key to understanding teachers’ self-perception in delivering math content in 

their FCS classrooms. The theory helped the researcher explore and understand how FCS 

high school teachers approach uncertainty in terms of possible shortcomings in math 

pedagogy and instruction to achieve their set goals of realizing math concept integration 

within the FCS education curriculum. 

Statement of the Problem 

Swafford and Rafferty (2016) shared that FCS offers students career skills and 

knowledge to compete within a transient and fast-paced society. However, in the last few 

years, studies have revealed that learning institutions have been unable to make vital 

connections between course offerings and changing job market skills (Carter et al., 2019; 

Walker, 2016; Weinberg & McMeeking, 2017). Carter et al. (2019) shared that by 

offering quality STEM concepts in addition to pre-existing practical lessons within the 

FCS curriculum, the students may become indispensable or highly competitive in the job 
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market. In light of this consideration, the integration of math concepts has been deemed 

as one of the fundamental aspects that need to be achieved within the FCS curriculum 

(Carter et al., 2019; Harwell et al., 2017). 

Merrill and Lawver (2019) shared the need to integrate math learning activities, 

such as cost analysis and evaluating marketing data, within the field of textiles and 

apparel. Equipping students with such learning skills is in line with the national standards 

for FCS in terms of applying market strategies and estimating costs of manufacturing, 

construction, and production of apparel and fashion products (Merrill & Lawver, 2019). 

Carter et al. (2019) also outlined some important math concepts that might be integrated 

within the FCS field of consumer services to enhance quantitative skills and abstract 

reasoning among students. Some of these key math concepts include the ability to assess 

and evaluate credit scores for analyzing the impact of a credit rating on future borrowing. 

Underwriting the above considerations, Carter et al. (2019) and Merrill and 

Lawver (2019) cautioned there is limited success in integrating some of these essential 

math concepts within the FCS curriculum. McGregor (2019) noted that a key concern for 

potential failure in integrating math concepts within the FCS curriculum is attributed to 

inadequate instructor training and preparation. McFadden and Ball (2017) found most 

college curriculum for pre-service teachers lack effective FCS focused programs. 

Specifically, the existing curriculum also fails to inform pre-service teachers of specific 

or key math concepts to integrate within the FCS curriculum (Wilmarth, 2019). Similar 

observations were made by Whaley et al. (2019) when examining how six institutions 

integrated math within their FCS curriculum, as teachers felt less prepared and ready to 
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integrate math within their FCS lessons. Casalaspi (2017) also reported that FCS teachers 

often felt that math integration within FCS classrooms was not one of their job 

descriptions or responsibilities. Considering these literature observations, there is a need 

to explore this topic and examine FCS teacher experiences with math concept integration 

within the FCS education curriculum. 

Purpose of the Study 

 Considering the potential academic integration challenge within the FCS 

curriculum as identified from recent literature, the purpose of this study was to explore 

and determine the integration of math concepts in the FCS curriculum. As such, the study 

focused on a single STEM discipline by assessing how math concepts are integrated 

within different FCS courses. Specifically, the researcher intended to assess individual 

FCS instructor perceptions and attitudes towards math concept integration in their 

classrooms. To achieve this, the researcher attempted to investigate self-reported levels of 

math integration experiences and practices among FCS instructors. Moreover, the 

researcher examined the level of self-efficacy teachers have when integrating math 

concepts and the barriers teachers encounter towards these endeavors. Further, the 

researcher identified demographic variables that have high correlation levels with teacher 

self-efficacy when integrating math concepts within their FCS classrooms. 

Research Questions 

 This research study investigates the integration of math concepts in the FCS 

education curriculum, to explore the level of instructor self-efficacy, and to identify 
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barriers to effective math concept integration in FCS classrooms. The specific research 

questions that guided this study are the following: 

1. What are the attitudes of FCS teachers towards math integration within the 

FCS curriculum?  

2. What are the self-efficacy levels of FCS teachers for integrating math as 

reported through a measure of self-efficacy?  

3. What barriers are reported by FCS teachers preventing math integration in the 

FCS curriculum?  

4. What is the correlation between demographic variables and self-efficacy in 

teaching math?  

Justification for the Study 

 Undertaking this study was key to filling the knowledge gap in the extant body of 

knowledge within the FCS education curriculum. As noted from past publications, there 

are growing concerns that math integration in FCS curriculum has not been largely 

successful implying that students enrolled in different FCS courses might become less 

competitive within the future workplace (Carter et al., 2019; Swafford & Rafferty, 2016; 

Walker, 2016). Therefore, undertaking this study was timely in terms of examining the 

level of FCS instructors’ abilities and self-efficacy in facilitating math integration in their 

classrooms.  

Evaluating the level of competency and capability among teachers helped identify 

key shortcomings and limitations that need to be addressed to ensure adequate integration 

of math concepts in the FCS curriculum. Moreover, undertaking this study helped 
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identify specific math learning activities that need to be integrated into the different FCS 

courses. Further, the researcher sought to identify potential barriers that FCS instructors 

encounter within the classroom when delivering math content to their students (Ogle et 

al., 2017). Potential issues such as the need for continuous professional development and 

competency skills among educators were assessed concerning their impact on the 

successful integration of math concepts within the FCS field (Merrill & Lawver, 2019). 

Identifying these aspects is key to streamlining the FCS curriculum towards adequate 

academic integration that ensures students have access to content that matches changing 

labor market needs (Miller et al., 2020). 

Assumptions 

 This study is based on some assumptions that need to be taken into consideration. 

The researcher assumed that during the data collection process, the participants, who are 

FCS instructors shared their experiences openly. Also, the researcher anticipated the 

participants were open and honest when sharing their experiences of self-efficacy with 

math integration and the challenges they encountered when delivering math content 

within their classrooms. Further, the researcher assumed that all participants had a sincere 

interest to participate in this study and that they only shared socially desirable 

experiences while avoiding negative experiences about math integration within the FCS 

curriculum. 

Limitations and Delimitations 

 There are some potential limitations associated with conducting this study. Time 

was a key limitation considering some FCS teachers likely had a heavy workload and 
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daily commitments that might have affected the rate of responses and accuracy of 

feedback collected using survey questionnaires. Daily operational challenges and busy 

work schedules for the FCS teachers might also have affected the data collection process 

considering the limited time available to complete this academic project. Further, there 

might have been a risk associated with incomplete or inaccurate survey responses and 

this limitation may have affected the reliability, consistency, and validity of the results 

(Boas et al., 2018). Another limitation could have resulted from participants who may 

have been uncomfortable sharing negative experiences in their field, thereby failing to 

share all their experiences on the topic. Ineffective FCS instructors might also have failed 

to share actual teaching experiences to showcase their low self-efficacy level to avoid 

being negatively evaluated by the researcher. 

 Delimitations resulting from this study included participant exclusion and 

inclusion. The study only focused on secondary FCS teachers across the United States. 

All the participants for this study are FCS educators and assumed to have the necessary 

skills and experiences regarding math integration, as well as the potential barriers related 

to the integration process. Thus, preservice FCS teachers were not included in the study. 

Finally, the study was delimited to a single STEM discipline, which is the integration of 

math concepts within the FCS curriculum. Therefore, the findings might not apply to 

issues affecting the integration of other STEM majors such as sciences, technology, or 

engineering.  
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Definition of Terms 

Body of Knowledge (BOK). According to Nickols et al. (2009), BOK refers to 

concepts, activities, and terms that constitute a professional domain such as FCS.  

Career and Technical Education (CTE). Fluhr et al. (2017) defined CTE as a 

term applied to educational, institutional, and school programs aimed at specialized 

career preparation, modern technology, applied sciences, and skilled trades. 

Family and Consumer Sciences (FCS). According to AAFCS (2019a), FCS is a 

career discipline focused on examining the relationships among persons and the 

environment where they live. 

Mathematics Integration. Carter et al. (2019) defined math integration as a 

process of incorporating different math concepts with existing FCS pedagogy to achieve 

broader interdisciplinary learning outcomes. 

Self-Efficacy. According to Bandura (1982), self-efficacy refers to personal 

judgment related to how well one can execute courses of action required to deal with 

prospective situations. 

Summary 

 The introduction chapter has discussed important background knowledge and the 

motivation to undertake this study. The chapter has also presented the problem statement 

informed by the knowledge gaps identified in past literature publications on the topic in 

addition to identifying the research aim and questions. Further, the main assumptions, 

limitations, and delimitations of this study were explored.  
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CHAPTER II 

LITERATURE REVIEW 

 The focus of this chapter is to synthesize current knowledge pertaining to the 

formulated research questions on math concept integration within the FCS education 

curriculum. Policies that affect the subject and course integration are first discussed by 

focusing on the Carl D. Perkins Vocational and Technical Education Act of 1988. 

Subsequent sections then discuss FCS instructors’ abilities in math teaching and the need 

for academic integration. Further, teachers’ attitudes towards math integration with FCS 

and potential issues related to math integration and coordination are represented. Finally, 

the chapter offers the theoretical framework upon which this research is anchored with a 

specific focus on Albert Bandura’s (1977) self-efficacy theory.  

Policies Affecting Integration 

 A growing body of literature has increasingly shown that there is a lack of 

consensus on curriculum reforms focused on facilitating integration (Frazier, 2018; 

Harwell et al., 2017; Stein et al., 2020). According to Weinberg and McMeeking (2017), 

specific concerns about integration have largely been highlighted with mathematics being 

integrated into various disciplines such as sciences, nutrition, agriculture, family and 

consumer sciences, computational thinking, finances, and technology. Weinberg and 

McMeeking sought to assess the extent to which instructors integrate math and science 

curricula. Results revealed that teachers misunderstand the term integration and lacked 

in-depth comprehension of how to integrate math pedagogy with other academic 

disciplines. Stein et al. (2020) also found that new teachers lacked skills and strategies 
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needed to ensure interdisciplinary integration, while Harwell et al. (2017) agreed that 

colleges of education fail to educate teachers on how to integrate math with other 

education curriculums. 

 Policies affecting math integration with other disciplines are outlined in the Carl 

D. Perkins Vocational and Technical Education Act of 1988 (Perkins, 2006). The primary 

intent of the Perkins Act of 1984 was to enhance the standards of learning by offering 

students essential knowledge and skills that meet economic needs (Perkins, 2006).  

According to Merrill and Lawver (2019), the Perkins Act of 1984 amended the 

Vocational Education Act of 1963 in addition to replacing its subsequent 1968 and 1976 

amendments. Giani (2019) shared that the Perkins Act of 1984 was later amended in 

1990 to emphasize the centrality of academic integration with vocational training in 

efforts to ensure the United States was globally competitive. In the last two decades, 

Perkins Act provided a way through which curriculum integration might be achieved by 

offering learners a quality education through relevancy and application of academic 

knowledge and occupational competencies (Giani, 2019; Perkins 2006). 

 However, Merrill and Lawver (2019) noted that learning institutions have not 

largely met the integration aspects stipulated in the Perkins Act. Merrill and Lawver 

observed that teachers have limited scope about integration where they perceive it as 

limited to incorporating two disciplines only, such as science and math. Merrill and 

Lawver agreed with observations made by Weinberg and McMeeking (2017) that 

instructors are subject-oriented and largely lack comprehension about the 

transdisciplinary concept of education curriculum to real-life experiences. Harwell et al. 
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(2017) also added that teachers are not well equipped in integrating science or math 

within the FCS curriculum as it relates to certificate programs, career paths, academies, 

and alternative credit options. Rich et al. (2019) stated curriculum integration focuses on 

enhancing student opportunities for social and personal realignment with workplace 

needs. Dougherty and Harbaugh (2019) found evidence of curriculum integration in 

Massachusetts revealed improvement in terms of student participation in society and the 

workplace. Merrill and Lawver also found students’ quality of learning increased when 

math, technology, and science were integrated into the food and nutrition curriculum in 

Utah. These findings further emphasize the need for educators and instructors to promote 

curriculum integration within the learning institutions (Perkins, 2006).  

A review by Fluhr et al. (2017) revealed that a revised Perkins Act of 1990 (also 

referred to as Perkins II) was based on the concern for U.S. students who were falling 

behind global education standards. As a result, there were also growing concerns that 

students were becoming less competitive in the global labor market. Considering these 

concerns, Perkins II was developed to strengthen future workplace preparation through 

relevant skills and knowledge facilitated by curriculum integration (Fluhr et al., 2017). 

Carter et al. (2015) elaborated that the process of integrating vocational and academics, in 

addition to strengthening the alliance between workforce and education, was a constant 

linkage between work and school. Casalaspi (2017) indicated that learning institutions 

need to focus on complying with Perkins II in terms of implementing reforms and 

providing development for instructors. Such an approach can be achieved by creating 
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curricula that incorporate academic and workplace knowledge and skills to prepare 

learners for the 21st-century labor market beyond high school (Casalaspi, 2017). 

With the dawn of the 21st century, the Perkins Act of 1998 (Perkins III) further 

supported the academic integration effort stipulated in the Perkins II of 1990 for 

improving student achievement and preparing students for postsecondary education, 

further learning, and careers (Fluhr et al., 2017). Even so, researchers agreed that both 

Perkins II and Perkins III signaled a dramatic shift and development in the need for 

curriculum integration to achieve competitive student learning and skills development 

(Deondra, 2016; Frogner & Skillman, 2016; Giani et al., 2019). The shift was widely 

manifested in the Perkins Career and Technical Education (CTE) Improvement Act of 

2006 (also known as Perkins IV; Fluhr et al., 2017). In the last decade, Perkins IV was 

widely used to address integration efforts of the education curriculum in a manner that 

was responsive to changing economic needs, helped students develop career planning and 

exploration skills, and developed academic motivation and achievement among students 

(Fluhr et al., 2017). 

Perkins IV has also been used to help learners acquire employment skills while 

the integration of the education curriculum has contributed to streamlined pathways for 

lifelong learning and future needs in education skills (Fluhr et al., 2017). According to 

Perkins et al. (2017), curriculum integration must help students increase their academic 

rigor and preparation in line with changing skills in the labor market. Rich et al. (2019) 

reported that the integration of the CTE curriculum helps learners succeed better in test 

scores, as well as preparing them for future workplace skills. Fluhr et al. (2017) indicated 
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the integration of STEM subjects in the education curriculum helps develop invaluable 

academic skills essential for workplace competition. Therefore, faculty members and 

teachers have a responsibility under Perkins IV to integrate academics that naturally align 

with the CTE curriculum such as math integration with FCS education (Struckmeyer, 

2018; Werhan, 2013; Wilmarth, 2017). However, researchers have expressed concerns 

that instructors often spend a limited amount of time in integrating academic skills with 

job market skills (Frazier, 2018; Harwell et al., 2017; Stein et al., 2020). Moreover, 

Casalaspi (2017) showed that some teachers feel underqualified in implementing 

academic integration while others remain unconvinced it is their responsibility to 

facilitate integration in line with Perkins IV. 

FCS Instructors’ Abilities in Mathematics 

 Curriculum integration in CTE covers diverse fields such as Food and Nutrition 

Curriculum, Agricultural Education, STEM career majors such as Engineering and 

Computer Science, and Family and Consumer Sciences (Deaton et al., 2018; Harwell et 

al., 2017; Merrill & Lawver, 2019). As applies to this study, the primary focus was to 

examine the integration of mathematical concepts in the FCS curriculum. According to 

Barnum (2018), appropriate and competitive integration of math concepts with FCS 

largely depends on teacher training and instructors’ abilities in mathematics. However, a 

key concern in this field is that FCS instructors often lack the necessary math pedagogy 

and integration skills to achieve this objective (Carter et al., 2017; Casalaspi, 2017). 

Carter et al. (2019) further reiterated that point by explaining how instructors are unable 
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to make appropriate connections needed to integrate math concepts and the FCS 

curriculum. 

 Similar concerns about instructors’ abilities in math have been reported by Cook 

(2020) in their research on teachers’ understanding of their first year of teaching in the 

FCS curriculum. Results revealed students have increasingly become connected with 

math pedagogy in FCS classrooms, thereby necessitating the need for FCS teachers to 

comprehend how to integrate key math concepts into daily lessons and projects (Cook, 

2020). Despite these observations, Wilmarth and Ingram (2019) cautioned that there are 

limited studies on FCS examining the topic on math integration and potential hurdles 

FCS teachers are likely to encounter when delivering math content. Wilmarth and Ingram 

analyzed past dissertations and theses completed in the FCS curriculum. Their research 

revealed that FCS largely focuses on skills development and knowledge creation in 

technology, sciences, life sciences, geosciences, astronomy and physics, and social 

sciences (e.g., sociology, psychology, economics, and anthropology). However, Wilmarth 

and Ingram noted that there were limited studies undertaken to explore math integration 

within the FCS curriculum, as well as exploring instructor ability in math pedagogy. 

 Yoo and MacDonald (2014) researched the development of process skills in 21st-

century classrooms through project designs. Quantitative survey findings emphasized the 

need by instructors to possess relevant skills for integrating appropriate disciplines within 

students’ career choices. Specific focus was anchored on integrating skills such as 

computational fluency, math literacy, food production, scaling patterns in clothing, and 

applying proportions and scales in house building and construction (Yoo & MacDonald, 
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2014). Nonetheless, Yoo and MacDonald cautioned that most teachers lack adequate 

instructional skills in math and technology, making them feel underqualified in helping 

students acquire relevant 21st-century skills through project design. These findings align 

with observations made by Carter et al. (2019) where teachers lacked suitable skills and 

abilities to identify important relationships between math concepts and the FCS 

curriculum they teach. A key concern is that some FCS teachers might not have math 

concepts and skills needed to appropriately apply them in their FCS courses, which leads 

them to conclude that math integration within the FCS curriculum is outside their 

teaching responsibilities (Casalaspi, 2017). 

 Frazier (2018) reported that most faculty and instructors fail to align with 

Danielson’s framework evaluation. In the process, students fail to access essential 

integration themes needed in applying essential math concepts within FCS courses. 

Harwell et al. (2017) found that inadequate instructor competency in math concepts 

contributes to poor interdisciplinary integration in terms of plans and practice. 

Specifically, lack of instructor abilities in math implies that teachers do not have the 

essential instructional domains stipulated by Danielson: Professional development, 

classroom instruction, classroom environment, and adequate course preparation and 

planning (Harwell et al., 2017). Stein et al. (2020) agreed with Danielson’s evaluation 

framework in that teachers need to demonstrate knowledge of pedagogy and content in 

math. For example, math teachers who perform at distinguished levels tend to show 

extensive knowledge of key concepts to be integrated into the education curriculum 

(Carter et al., 2019; Stein, et al., 2020).  
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However, FCS teachers might struggle when comprehending and making links 

between FCS content and standards (Carter et al., 2019; Merrill & Lawver, 2019). Rich et 

al. (2019) reported that the Common Core State Standards (CCSS) report released in 

2015 highlighted eight main standards needed by teachers in curriculum integration. The 

CCSS standards direct math teachers to create connections between math in the 

classroom and applications to problem-solving in the real world. Specifically, the 

standards were developed based on the 2011 CCSS report that attempted to provide pre-

service teachers necessary abilities or skills on how FCS curriculum might be integrated 

with STEM disciplines in future classroom settings (Carter et al., 2019; Merrill & 

Lawver, 2019; Rich et al., 2019). According to the CCSS standards, the integrated math 

learning activities were developed for different FCS courses such as Textiles, Fashion, 

and Apparel; Interior Design and Housing; Food Science; Services and Food Production; 

and Consumer Services. However, Rich et al. (2019) noted that despite the CCSS 

standards report, FCS instructors' ability to integrate math concepts into various FCS 

courses still lag because most FCS teacher preparation programs fail to include how math 

concepts can be integrated within these courses when training pre-service teachers. 

A further review by Deaton et al. (2018) on teacher competency and skills in 

STEM education uncovered the need for continuous learning and curriculum 

development. Teachers who possessed relevant skills in STEM subjects were highly 

likely to help students develop relevant competence for future career prospects. Thus, 

Deaton et al. (2018) called for increased emphasis on teacher development and skills 

acquisition. Such an approach would help address the growing implementation gaps in 
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math integration with the education curriculum such as in FCS. Wilmarth and Ingram 

(2019) shared that career growth and development in STEM is key to enhancing 

instructor abilities in math and other STEM disciplines. This is an outcome that translates 

into effective pedagogy development and content delivery within the classroom. 

Wilmarth and Ingram added that math integration with the FCS curriculum relies on 

instructor skills with different pedagogical approaches such as the use of self-monitoring, 

instructional practice, direct instruction, and peer-tutoring to deliver math content to 

learners. However, teachers who lack such abilities are often unable to integrate 

important math concepts within other disciplines (Deaton, et al. 2018; Wilmarth & 

Ingram, 2019). Therefore, achieving math integration with FCS requires in-depth 

instructor abilities in mathematics. This goal might be obtained by ensuring preservice 

teachers are equipped with relevant math integration skills before commencing their 

teaching career in FCS. 

The Need for Academic Integration 

Despite the challenges related to the slow implementation of academic integration 

specified in Perkins IV, both scholars and practitioners are in consensus that academic 

integration is fundamental to education and workplace skills development (Giani, 2019; 

Merrill & Lawver, 2019; Perkins, 2006). Giani (2019) reported that academic integration 

is essential in terms of helping students develop individual skills and knowledge relevant 

to their future career aspirations. Therefore, FCS teachers need to grasp the importance of 

math integration in pedagogy and curriculum by understanding the importance of 

interdisciplinary integration in future career development. 
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While the Perkins IV legislation calls for the integration of academics and 

technical courses such as FCS Carter et al. (2015) expressed concerns that the 2006 Act 

fails to specifically outline requirements students need to be successful in the workplace. 

The FCS teacher preparation program and the secondary FCS teachers fall short of 

specifying math concepts that are essential for FCS students, further making it difficult 

for FCS teachers to meet the integration goals stipulated in the Perkins Act of 2006. 

Despite these limitations, proponents of academic integration argue that the process holds 

substantial potential in terms of changing entire career prospects for students enrolled in 

any course (Deaton et al., 2018; Frazier, 2018; Harwell et al., 2017). Wilmarth and 

Ingram (2019) affirmed there is substantial opportunity associated with integrating 

academic concepts in the classroom, although few instructors embrace this opportunity 

because they either feel underqualified or do not think it is within their teaching 

requirements. Fluhr et al. (2017) cautioned that laxity among teachers to facilitate 

academic integration is problematic considering the findings and stipulations pronounced 

in Perkins IV and the other prior Perkins acts. 

Researchers have attempted to investigate technologies used by teachers within 

the FCS classrooms to integrate learning. For example, Manwaring (2018) identified 

demographic information on teacher instruction, student learning, and instructor 

perceptions about discipline integration within the FCS classroom settings. Quantitative 

research was conducted where data were collected from 217 participants, using surveys 

within middle school and high school settings. Results revealed that FCS teachers in Utah 

use various technologies to enhance their content instruction and integration. The key 
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learning and content delivery occurred through a constructivist approach where learning 

actively occurs between instructors and learners (Manwaring, 2018).  

Wilmarth and Ingram (2019) reported from past theses and dissertations on FCS 

that academic integration was key to enhancing student competency in the job market. 

Similar observations had also been made by Holland (2018) in her research on how 

teachers perceive FCS integration with other disciplines such as technology, science, and 

math. Holland surveyed 209 FCS teachers in the state of Texas and found that offering an 

integrated curriculum based on career mentorship and professional development was key 

to achieving self-efficacy among students. Knesek (2018) also studied the impact of 

integrated learning on student development. Survey data from 147 secondary FCS 

instructors revealed that academic integration delivers social skills among learners and 

reduces potential instances of bullying and aggression in school, at home, within the 

community, and in future workplaces. 

Considering the importance of academic integration, Fluhr et al. (2017) shared the 

need for STEM concepts in attracting substantial interest in the media, educators, 

policymakers, and political figures. For example, academic integration within the STEM 

field has been reported to facilitate and attract student enrollment, persistence, and 

completion of important career paths and degree programs such as computer science, 

technology, and engineering (Casalaspi, 2017; Fluhr et al., 2017). Quantitative research 

by Carter et al. (2015) observed that academic integration is key to solving decades-old 

problems of the academic achievement gap and female representation in STEM fields. 

The researchers found that despite years of intervention to achieve equal representation of 
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female students in STEM career paths, women remain less included in science, 

technology, engineering, and mathematics fields. Similar findings of women 

underrepresentation in STEM fields had also been reported by Perkins et al. (2017) and 

Fluhr et al. (2017), who recommended that academic integration might be the key to 

bridging the gap of female underrepresentation by increasing interest to enroll, persist, 

and complete or graduate from STEM career paths. 

Beilock et al. (2010) conducted quantitative research on how anxiety among 

female teachers affects the achievement of girls in math. A total of 17 female first-grade 

and second-grade teachers from five public elementary schools in the midwestern region 

were recruited to participate in this study. The surveyed teachers had an average of 13 

years of teaching experience. Results revealed that anxiety among female teachers 

impacts on the math achievement of girls in early elementary school grades. The 

relationship between math achievement and teacher anxiety was mediated by gender 

beliefs about math ability, implying that female teachers model common gender 

stereotypes to their female students. The observed findings emphasize the need to explore 

gender differences in math attitudes and achievement that develop over the course of 

schooling. Addressing the problem of math anxiety would require teacher competency in 

math education and math training, in addition to identifying approaches to integrate it 

into the education curriculum to overcome gender stereotypes (Beilock et al., 2010; 

Casalaspi, 2017). These findings reflect observations by Fluhr et al. (2017) where 

effective math instruction may be achieved by developing both strong positive math 

attitudes and strong math skills, especially in elementary female schoolteachers. 
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Equipping these teachers with relevant skills and knowledge on math integration would 

be essential in ensuring they are competent when delivering integration instruction, 

thereby improving math performance among female students (Beilock et al., 2010). 

Carter et al. (2015) elaborated that over the decades, the FCS career field has 

largely attracted a large percentage of female students similar to humanities and social 

science fields. The high number of female students in the FCS field can be motivated and 

encouraged to enroll in STEM fields if there are adequate academic integration programs 

with sciences and mathematics (Carter et al., 2015). Insights by the Association for 

Career and Technical Education (ACTE) revealed that about 91.2% of female students 

are engaged in technical and career education programs that include FCS and other 

disciplines such as sciences and mathematics.  Therefore, closer collaboration and 

alignment between FCS and STEM fields in terms of academic integration might help 

create a stronger interest among female students and minority populations in seeking 

careers in STEM fields, thereby overcoming the achievement gap in STEM career paths 

(Carter et al., 2015). These findings further indicate that besides facilitating students’ 

future career development, academic integration of FCS with STEM disciplines is central 

to student achievement and in helping educators close the gender achievement gap. 

Deaton et al. (2018) conducted quantitative research on how academic integration 

might help achieve long-term student goals of creating a math-competent citizenry. 

Further, the researchers examined measures that might be used in facilitating the 

development and retention of the math-proficient labor force in future markets. Survey 

findings revealed that in efforts to achieve these objectives, educators and instructors 
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need to prepare learners (including minority groups and female students) who are 

underrepresented in STEM fields. Deaton et al. (2018) also shared the need for academic 

integration between FCS and STEM fields such as math and science subjects. 

Importantly, Deaton et al. (2018) stressed that FCS teachers need to inspire every student 

to learn math while motivating them to pursue STEM career pathways. Policymakers and 

educators also need to provide suitable pathways aimed at the academic integration of 

female learners into math fields by incorporating key mathematics concepts within the 

FCS curriculum (Deaton et al., 2018). These findings align with observations made by 

Carter et al. (2015) and Rich et al. (2019) where academic integration of math and FCS is 

essential to developing a math-proficient workforce in the future. However, Deaton et al. 

(2018) observed that effective integration can be achieved when instructors and faculty 

eliminate potential barriers to equal student access such as addressing stereotypes that 

math fields are male-dominated domains. Failure to address such social and cultural 

stereotypes might negatively affect efforts for academic integration between math and the 

FCS curriculum. Considering the high representation of minority groups and female 

students within FCS, integrating math with FCS, even as early as elementary school 

might result in increased enrollment of these groups in math education and future STEM 

workforce (Deaton et al., 2018; Wilmarth, 2017). 

Carter et al. (2019) recently remarked that available data from the U.S. Bureau of 

Labor Statistics revealed future job demands in FCS and STEM fields will continue to 

grow. Future labor market competition largely relies on the nature of a student foundation 

in comprehending technical skills and an ability to assess math, engineering, technology, 
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and scientific principles. Also, individual competence is shaped by their critical thinking 

skills and communication with others within the workplace (Carter et al., 2019). 

Technical and dispositional skills learned in FCS courses might play an important role in 

terms of enabling all students to succeed in their future career or college. The acquisition 

of major skills, such as practical knowledge, problem-solving, and interpersonal 

communication, largely depends on academic integration between math and FCS courses 

(Carter et al., 2019). Thus, FCS instructors need to possess relevant qualifications to 

understand and appreciate the need for academic integration between FCS and STEM-

related disciplines such as math. Frazier (2018) reported that deliberate academic 

integration of STEM disciplines, such as math with FCS, might enhance student interest 

to pursue and persist through their career paths. 

Rich et al. (2019) supported the idea of academic integration where project-based 

instruction within FCS and real-world experience fosters problem-solving skills and 

creative thinking among students within the FCS classroom. Struckmeyer (2018) reported 

that academic integration is important because learners will be equipped with relevant 

math process skills needed to address challenges emerging from the FCS field such as 

collaborative learning and communication skills. These skills are central in FCS and math 

integration, which would enable students to become adequately equipped with problem-

solving skills (Rich et al., 2019; Struckmeyer, 2018). FCS educators need to consider 

these positive outcomes when delivering academic material in the classroom by ensuring 

relevant math concepts are incorporated within FCS courses that include money 

management, consumer awareness, and construction and clothing care, to name a few 
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(Harwell et al., 2017; Werhan, 2013). In summation, insights from past literature reveal 

that academic integration of math and FCS is key to effective skills development and 

career preparation among students. Considering its importance, teachers and educators 

need to be equipped with relevant skills to facilitate their efforts of integrating math and 

the FCS curriculum within their classroom environment. 

Teachers’ Attitudes Toward Math Integration 

 The success of math integration within the FCS curriculum is not only influenced 

by instructors’ abilities in math and the importance of academic integration, but it is also 

affected by the teachers’ attitude toward math integration (Harwell et al., 2017; Stein et 

al., 2020). According to Casalaspi (2017), teachers’ attitude about math integration is key 

to its implementation within classroom settings. A qualitative analysis of teachers’ 

attitudes to academic integration revealed teachers were generally supportive of the idea 

of integrating math in the FCS curriculum (Casalaspi, 2017). However, teachers 

expressed they lacked adequate training in math concept integration prompting the need 

for additional training and career development on math integration within FCS 

(Casalaspi, 2017). Wilmarth (2018) further explored FCS research productivity and found 

further research needs to be considered to evaluate how STEM disciplines such as math 

and FCS courses could be aligned to generate necessary student competencies with the 

current labor market needs. 

 Growing evidence reveals teachers are largely supportive of the need for 

curriculum integration, especially between STEM disciplines and FCS. However, 

teachers’ attitude towards successful math integration is hindered by limited skills on 
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how they need to achieve content delivery and the appropriate content required in 

facilitating math and FCS integration. Wilcockson et al. (2020) revealed teachers’ 

attitude towards math integration with career disciplines is often hindered by individual 

teacher bias regarding the importance of math integration. Kabaci (2016) found teachers 

expressed positive opinions towards the integration of relevant math skills within the FCS 

curriculum to meet required academic goals, society prospects, and career objectives. 

Further, FCS educators have been noted to be committed to facilitating student learning 

by integrating relevant academic disciplines that align with workplace culture and skills 

demands while ensuring they remain within the roots of the FCS profession (Deaton et 

al., 2018; Kabaci, 2016). 

 Pedersen (2018) investigated the attitude of preservice teachers and their 

perceptions towards math integration. Mixed method research was used to explore 

teacher perceptions and attitudes, using survey questionnaires and interview questions. 

Results from quantitative data analysis revealed that preservice teachers held positive 

perceptions of math integration within the classrooms. However, the attitudes and 

perceptions about math concept integration were lower than previously recorded when 

comparing the individual approach to math integration before and after completing 

college training. The variability in teacher perceptions towards math integration between 

pre-test and post-test assessment might indicate diverse views that teachers hold towards 

technology, science, and math integration in the academic curriculum. Coupled with 

qualitative data, a reduced positive attitude toward math integration was associated with a 

precautionary attitude among teachers resulting from a practical and realistic approach in 



Texas Tech University, Nadia Berleth, December 2020 

33 
 

which teachers experienced after graduating from college (Pedersen, 2018). Pedersen 

argued that upon graduation, teachers might have learned their training was not sufficient 

to facilitate their efforts towards math integration with FCS within their classrooms. 

Similar observations and concerns have been advanced by Perkins et al. (2017) and 

Struckmeyer (2018), who noted that preservice teachers felt less positive and 

knowledgeable about math concept integration compared to practicing and more 

experienced instructors. As applies to this study, research findings by Pedersen stress the 

need to ensure college programs are revised to equip preservice teachers on how to 

integrate math concepts into the FCS education curriculum. 

Struckmeyer (2018) assessed teachers’ attitudes towards math integration with 

career courses such as computer science and technology. Researchers also assessed how 

teachers felt about math integration with adult career life and finance that are closely 

aligned with the FCS curriculum. Results from quantitative survey analysis revealed 

teachers expressed a positive attitude towards math uptake and integration. However, 

teachers expressed potential hindrances such as access to learning material, the classroom 

environment, the school atmosphere, and the interaction between teachers and learners 

need to be streamlined if appropriate integration of math concepts and education 

curriculum in computer science, technology, and adult career skills are to be achieved 

(Struckmeyer, 2018). Similar to observations made by Perkins et al. (2017), findings by 

Struckmeyer highlight the affective, social, and cognitive aspects of teachers to math 

integration. Specifically, FCS instructors have been reported to support academic 

integration based on individual self-efficacy and proficiency in course instruction 
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(Shirley & Kohler, 2012; Wilcockson et al., 2020). Based on these literature 

observations, it can be noted that the level of professional development among FCS 

teachers is key to a positive attitude and support for academic integration within the FCS 

education curriculum. 

Adequate professional development has been strongly associated with improved 

self-efficacy among FCS teachers within the classroom in terms of pedagogy delivery. 

Barnum (2018) investigated the perceptions of FCS teachers, guidance counselors, and 

school administrators regarding the value of math integration with FCS programs in their 

learning institutions. Researchers attempted to obtain relevant insights on stakeholder 

perceptions and attitudes concerning education integration within their FCS programs to 

meet career expectations. Moreover, Barnum attempted to obtain relevant knowledge 

among administrators to improve existing FCS programs. Results revealed that school 

administrators held positive attitudes towards curriculum integration and were willing to 

support students, hire new faculty to teach math concepts within FCS programs, allocate 

learning resources, and fund math integration programs. Guidance counselors were also 

supportive of the need to encourage and educate students about the importance of FCS 

courses towards their future careers as an essential foundational step within integrated 

CTE initiatives (Barnum, 2018). Results also found FCS teachers held positive attitudes 

on academic integration and they played a central role in influencing students’ passion to 

enroll, pursue, and complete the FCS curriculum. These findings reveal that stakeholder 

perceptions and self-efficacy about education integration is key to achieving long-term 

math integration within the FCS programs. However, positive self-efficacy is largely 
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correlated with professional knowledge and skills development among teachers regarding 

instruction delivery in the classroom. 

Merrill and Lawver (2019) investigated the impact of professional development 

among teachers on the facilitation of STEM-related content within the FCS curriculum in 

Utah. Researchers also examined the integration of STEM disciplines within the Food 

and Nutrition sciences curriculum based on the Borich Needs Assessment Framework. 

Survey data were used to examine the level of perceived importance and competence 

teachers have in the delivery of curriculum content within their classroom environment. 

Results revealed that teachers felt moderately competent in delivering learning material 

within the new FCS curriculum with a specific focus on food and nutrition. However, 

teachers expressed concerns about the need for additional professional development and 

training in sanitation and kitchen safety procedures (Merrill & Lawver, 2019). These 

findings align with observations made by Barnum (2018) that indicated a need for 

professional development to facilitate self-efficacy among FCS teachers in terms of 

content delivery.  

Cook (2020) also examined FCS teachers’ perceptions of their classroom 

readiness and content delivery. Qualitative research was carried out to collect data 

through three classroom observations followed by interview sessions with FCS teachers. 

Cook used Danielson’s Framework for Teaching instrument for the classroom 

observations while FCS interview questions were used to examine teacher attitudes and 

perceptions about their competence and professional development. Results revealed that 

most FCS teachers felt positive and prepared to deliver learning content within their 
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classrooms although there were important areas of improvement when integrating 

relevant discipline such as science and math within the FCS curriculum. Specifically, 

FCS teachers felt that they needed additional skills in how to apply accurate ways of 

reflecting on content delivery and in facilitating student learning. Moreover, findings by 

Cook reported that FCS teachers highlighted the need to have suitable techniques when 

implementing procedures and routines, and addressing problems of lesson plans to 

promote higher-order thinking (i.e., evaluation, application, comprehension, reasoning, 

analyzing, and synthesizing). Cook also observed that although FCS teachers felt they 

held a positive attitude in teaching, they cited the need for regular workshops and training 

in the FCS curriculum to enhance the integration of dynamic changes in the professional 

field with classroom concepts. 

Erwin (2018) investigated FCS teacher attitude and priority within their 

professional development in Nebraska. Erwin further examined barriers and motivators 

for professional development. Similar to Merrill and Lawver (2019), Erwin used the 

Borich needs survey to collect relevant data from 49 FCS teachers in Nebraska. Results 

indicated that FCS teachers held positive perceptions about math integration but required 

additional support in resource allocation, development in teaching on content delivery, 

grant writing, and undertaking needs assessment within their classrooms. Despite their 

limitations, FCS teachers expressed their greatest motivation was based on their desire to 

learn skills and knowledge relevant to become better instructors. Regular skills 

development within the FCS curriculum had also been noted by Merrill and Lawver 
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(2019) as an important approach towards hiring and retaining teachers within the 

profession to overcome potential instructor shortage in the field. 

 Holland (2018) further asserted the central role that recruitment and retention of 

teachers have on individual FCS attitude in content delivery within their classroom. 

Specifically, Holland examined FCS teachers’ perceptions concerning teaching 

confidence, recruitment, and persistence within the profession. Further, researchers 

attempted to explore best practices for recruitment and retention of teachers and 

approaches that might be incorporated into the college curriculum for increasing student 

enrollment in an FCS teaching career and reducing teacher shortage. Researchers 

collected data from participants concerning their persistence, confidence, and recruitment 

as FCS teachers. Holland found that the motivation to join the FCA teaching career is 

reflected by individual participation in Family, Career, and Community Leaders of 

America (FCCLA) during high school and/or middle school. Holland also observed that 

the provision of mentorship opportunities and professional development for preservice 

teachers largely alleviates tensions related to poor content delivery in the classroom, 

including the integration of sciences and math in the FCS curriculum. Holland also 

reported the need to develop self-efficacy among teachers in agreement with Merrill and 

Lawver (2019) because teacher attitude in content delivery can be affected through 

continuous professional development. Even so, Holland emphasized more focus on high 

school students taking FCCLA as a key enrollment and recruitment stage towards 

obtaining teachers to meet a growing shortage of FCS instructors. 
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Mathematics Integration and Coordination 

 In the FCS curriculum, math concept integration is designed to include important 

and different learning activities. Connections and relationships are made through diverse 

activities teachers might use in their classroom lessons. According to Carter et al. (2019), 

each math concept within the FCS curriculum requires the use of different resources and 

applications of specific teaching methods. Some math concepts have been noted to be 

designed around case studies, while some have been well achieved through group work, 

self-monitoring, teacher-led instructional practice, direct instruction by teachers, and/or 

peer-tutoring (Carter et al., 2019). According to Davis (2014), the FCS instructor has the 

flexibility to make learning activities suitable for math concepts and student learning. 

Importantly, the integrated math concepts within the FCS curriculum require learners to 

solve problems, research new ideas, and coordinate with their peers. 

 The past literature has detailed some important math concept integration and 

coordination based on the National Standards for FCS with the CCSS standards for math 

practice (Dougherty & Harbaugh 2019). In the process, important math integration 

learning activities within the FCS field have been developed. Carter et al. (2019) clarified 

that math concept integration is developed around real-world concepts and demands 

learners within the FCS classroom to employ critical thinking skills to solve integrated 

math problems. In line with the CCSS standards, the first math concept (Math Practice 1) 

includes making sense of problems and focusing on solving the identified problems. 

Math Practice 1 (MP1) is integrated into the FCS curriculum for textiles, fashion, and 

apparel curriculum where students are encouraged to apply suitable marketing 
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approaches for Fashion, Apparel, and Textile products (Carter et al., 2019; Dougherty & 

Harbaugh 2019). In addition, students enrolled in FCS courses focus on analyzing the 

cost of Fashion Products, Apparel, textiles, or Altering, Manufacturing, and 

Constructing. Therefore, the specific math concept incorporated within this FCS field is 

being able to understand how to perform cost-analysis and cost-estimation (Carter et al., 

2019). 

 Second, the national standards for the FCS curriculum also have math practice 

(MP2), which aims to promote the integration of quantitative and abstract reasoning. The 

focus of these two math concepts under MP2 is on FCS students enrolled in Nutrition, 

Dietetics, and Food Science, and students enrolled in the Consumer Services field. 

Regarding Consumer Services, integrated math concepts focus on educating students to 

conduct the cost of credit from institutions based on different credit scores (Dougherty & 

Harbaugh 2019). Students also acquire skills to analyze how credit rating impacts 

individuals in terms of qualifying for loans and the interest rates they receive. For FCS 

students enrolled in Nutrition, Dietetics, and Food Science, math integration focuses on 

concepts such as research costs related to advertisements, commercials, and premiums 

such as during the Super Bowl (Carter et al., 2019). Further, math integration works to 

promote calculations related to return on investments, the impact of consumer sales, and 

return on company investments related to marketing decisions and development (Carter 

et al., 2019). 

 Third, math practice three (MP3) focuses on FCS students enrolled in the 

Consumer Services field. The math integration concept focuses on critiquing how other 
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people reason and developing constructive arguments (Dougherty & Harbaugh 2019). 

Three important learning outcomes related to these math concepts focus on: (a) assessing 

the effect that consumer credit has on long-term financial outcomes; (b) comparing 

between savings and investment options; and (c) examining the impact that risk 

management strategies have on financial planning in the long term basis (Carter et al., 

2019). Examples of integrated learning activities include calculating and comparing the 

interest rates for vehicle purchases from loans offered by different financial institutions 

(Dougherty & Harbaugh 2019). Students are also taught to project the interest paid 

overtime as a predetermined interest rate, comparing fees and interest costs. Also, 

students learn about investigating multiple savings and investment options in the market 

(Carter et al., 2019). 

 Fourth, additional math concepts including MP4-MP8 focus on integrating 

different aspects within the FCS to achieve diverse outcomes. For example, MP4 focuses 

on facilitating math modeling in the Textiles, Fashion, and Apparel in terms of analyzing 

cash flow and operational costs such as employee salaries, overhead, insurance, and 

utilities. Also, MP5 focuses on integrating math concepts such as utilizing measurements 

and weights to assess portion control and appropriate measuring techniques and scaling 

within the Food Production and Services discipline (Carter et al., 2019). In MP6, math 

integration concepts focus on attending to precision within the Food Production and 

Services and Consumer Services disciplines within the FCS curriculum. Students are 

intended to acquire math knowledge related to forecasting profits and losses, and 
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applying statistical concepts to analyze market data, assess and interpret market trends 

(Erwin, 2018).  

Moreover, MP7 focuses on integrating math concepts such as menu pricing, menu 

terminology, food cost analysis, and applying other principles of measurements within 

the Food Production and Services discipline (Dougherty & Harbaugh 2019). Finally, 

MP8 focuses on integrating math concepts such as formula proportions and analyzing 

recipe modifications within the Food Science, Dietetics, and Nutrition discipline in the 

FCS curriculum (Dougherty & Harbaugh 2019). These insights further indicate the 

important math concepts that can be integrated and coordinated within the FCS 

curriculum to help develop important workplace skills and competencies among students. 

The integrated learning activities including MP1 to MP8 focused on supporting different 

national standard for FCS students in efforts to ensure relevant skills and knowledge is 

delivered within the specific education curriculum.  

Theoretical Framework 

 The self-efficacy theory proposed by Albert Bandura (1977) was used as a 

theoretical framework for this study. As later refined by Bandura (1986), self-efficacy 

denotes individual belief in personal abilities in terms of planning and taking actions 

necessary to attain a specific outcome. According to Bandura (1997), efficacy denotes 

any circumstance where there is a need to make important choices and constructive 

actions to address potential barriers to desired outcomes. In the FCS education 

curriculum, such barriers might be negative stereotypes that teachers have towards the 

integration of math concepts within their classrooms (Carter et al., 2019). Over the years, 
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self-efficacy has been examined and explored within the FCS curriculum in which 

Pedersen (2018) attributed it to psychological constructs anchored on social cognitive 

theory. 

 In line with Bandura’s (1997) initial postulation, self-efficacy denotes beliefs that 

people have in their abilities in terms of planning and executing a specific course of 

action necessary to achieve a pre-determined end. Bandura added that self-efficacy 

largely informs the course of action that individuals take to achieve a specific end, efforts 

they apply, and the level of persistence taken to overcome failures and obstacles. In the 

current study, the main concerns among FCS teachers with self-efficacy are related to 

professional competence and math skills needed to deliver integrated learning (Deaton et 

al., 2018; Kabaci, 2016; Pedersen, 2018). The literature revealed that although teachers 

express a positive attitude towards math integration, they expressed personal professional 

limitations, lacking resources, and necessary mastery required to integrate different math 

concepts within the FCS curriculum (Cook, 2020; Holland, 2018; Merrill & Lawver, 

2019).  

Skaalvik and Skaalvik (2016) found teacher self-efficacy to be a key motivator in 

individual commitment in their teaching career. Job satisfaction and workload also 

affected teacher self-efficacy in terms of work burnout where optimal working 

environment facilitated teacher commitment, while a negative teaching environment 

negatively impacted individual job commitment and retention (Skaalvik and Skaalvik, 

2016). Skaalvik and Skaalvik (2007) also investigated teacher self-efficacy and external 

control such as individual beliefs to what can be achieved through education, teacher 
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burnout, and strain factors. Results revealed that self-efficacy largely influenced teacher 

performance within their profession and influenced motivation and job commitment. 

According to Henson (2001), teacher self-efficacy can be achieved by ensuring self-

esteem and confidence in teaching different math concepts within the FCS field. Thus, 

aspects of teacher self-efficacy in this study need to focus on eliminating potential 

barriers that FCS instructors encounter in their attempt to integrate math concepts within 

the FCS curriculum through continuous professional development.  

Summary 

 The purpose of this literature review was to investigate past literature publications 

on math concept integration within the FCS curriculum. Key policies that affect the 

integration process have been discussed and their development over the years in the light 

of the FCS education curriculum. Further, the literature review has presented important 

concepts related to FCS instructors’ abilities in math and how the teachers’ competence 

informs individual commitment to integrating math concepts within their classrooms. 

Challenges related to the lack of relevant math skills and how this affects math concept 

integration have been discussed. Moreover, past literature also outlines key aspects 

related to the need for academic integration in terms of meeting market skills and 

corporate job skills, closing the achievement gap, and motivating female and minority 

students to enroll in the FCS courses. Teacher attitude toward math integration with FCS 

has been discussed focusing on enablers and barriers to positive and negative attitudes 

towards integration such as professional skills and knowledge in math. Important 

integrated learning activities and coordination, including MP1-MP8 and their application 
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in different FCS curricula have also been discussed. Finally, the literature has identified 

the theoretical framework that was used in this study, based on Albert Bandura’s self-

efficacy theory. 
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CHAPTER III 

METHODOLOGY 

The methodology being used in collecting relevant data and information on the 

topic is presented and critically discussed in this chapter. The specific focus of this 

chapter is to present the following areas: research design, participants, procedures, data 

collection, validity and reliability, pilot testing, data analysis, and ethical considerations. 

Subsequent sections provide further details on these methods and techniques with regards 

to their use in collecting data to answer the formulated research aims and research 

questions. 

Research Design 

 The quantitative research approach was employed to collect data from Family and 

Consumer Sciences (FCS) teachers from across the nation. According to Davies (2020), 

the use of a quantitative research approach enables researchers to collect essential 

numerical and statistics trends on the topic under study. As applies to this study, the use 

of quantitative research was key to examining trends in the self-reported level of 

integrating math in FCS courses, as well as identifying main barriers that hinder teachers 

from integrating math concepts in the FCS education curriculum. The choice for 

quantitative research was informed by its strengths. Creswell (2014) noted that 

quantitative research involves the use of a large sample size implying that the obtained 

results can be generalized into other settings. Davies also shared that quantitative 

research reduces subjective bias since the researchers detach themselves from the 
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participants during the data collection process. In the process, there is greater accuracy of 

the results due to the resulting researcher objectivity.  

Ghauri et al. (2020) further added that using standard survey questionnaires increases 

the possibility of research duplication, thereby ensuring future researchers are in a 

position to compare findings to similar studies. However, Creswell (2014) cautioned that 

quantitative research design has some limitations such as the inability to collect human 

feelings, perceptions, and opinions about a topic. Moreover, if the survey instrument is 

not detailed enough, there is an increased risk of collecting superficial data or much 

narrower information on the topic. For example, the use of closed-ended questionnaires 

denies participants an option of sharing ideas that might have been omitted by the 

researcher when developing survey questions (Creswell, 2014). Davies (2020) added that 

data from quantitative surveys might not necessarily reflect how participants feel 

concerning a topic.  

Research Questions 

This research study aimed to investigate the integration of math concepts within the 

United States FCS education curriculum by exploring the level of instructor self-efficacy 

and identifying barriers to effective math concept integration in FCS classrooms. The 

specific research questions that guided this study are the following: 

1. What are the attitudes of FCS teachers towards math integration within the 

FCS curriculum?  

2. What are the self-efficacy levels of FCS teachers for integrating math as 

reported through a measure of self-efficacy?  
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3. What barriers are reported by FCS teachers preventing math integration in the 

FCS curriculum?  

4. What is the correlation between demographic variables and self-efficacy in 

teaching math?  

Instrumentation  

 A survey was the primary instrument used to collect data for the study. There 

were two questionnaires combined into one. The first instrument, the Survey of 

Mathematics Integration was developed by Anderson at Virginia Polytechnic Institute 

and State University (2006, Appendix A). The second instrument, Further Development 

of an Elementary Science Teaching Efficacy Belief Instrument: A Preservice Elementary 

Scale, was developed by Enochs and Riggs (1990). During the current study, both the 

Survey of Mathematics Integration and the Personal Math Teaching Efficacy Belief Scale 

was used with modifications.  

 In addition to using two previously modified instruments, the researcher 

developed items included to determine the FCS teachers’ enjoyment of math concerning 

math integration within the FCS curriculum.  

Survey of Mathematics Integration  

The survey includes six sections (Appendix A). The first section attempted to 

collect teacher characteristics including participant demographics such as age, education, 

years of professional experience, gender, race/ethnicity, and specific grade level and FCS 

course(s) that participants teach. The second section is on program and school 

characteristics such as school location, number of FCS teachers, number of students, and 
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frequency of math concept integration in FCS classroom. The third section is collecting 

teacher opinions on different math topics such as the importance of math integration, 

student achievement, and teacher self-efficacy and skills in math instruction using a total 

of 24 Likert Scale ranked statements between 1 and 5 where: 1=Strongly Disagree; 2= 

Disagree; 3= Uncertain; 4= Agree; 5= Strongly Agree. The fourth section focuses on 

assessing teacher collaboration based on a 5-point Likert Scale. The fifth section focuses 

on examining teacher needs based on 10 statements (Likert Scale ranging 1-5).  

Personal Math Teaching Efficacy Belief Scale  

The last section was based on 13 statements to examine teachers’ self-efficacy in 

teaching math. The coefficient alpha for the Personal Math Teaching Efficacy Belief 

Scale is 0.92 while the alpha for the Math Teaching Outcome Expectancy Scale is 0.77 

(Riggs & Enochs, 1990).  

Researcher Created Items 

 The researcher created items that were included to determine the FCS teachers’ 

strength and enjoyment of math to math integration within the FCS curriculum, as well as 

items related to their initial route into FCS and their affiliation to FCS. These items 

(Items 6-20) asked how participants started their route into FCS certification, which 

grades they have taught, which FCS associations they belong to, and what other areas of 

teaching endorsements or teaching licenses they hold. They were also asked how many 

math courses they have taken while in high school and beyond, how much they like math, 

if math has become easier over time, how comfortable they feel teaching math concepts, 

how well they can facilitate their students’ understanding and applications of math for 
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their workforce expectations. The last two items asked how many FCS teachers were in 

their building, their district, how many FCS teachers have participated in development for 

math integration, how many FCS teachers teach Personal Finance Literacy in their 

district, and which department is responsible for teaching Personal Finance Literacy.  

Validity and Reliability  

 Creswell (2014) shared that validity refers to the extent the instruments used in 

data collection measure the phenomenon under study. Validity in this study is assured 

through construct validity and content validity. First, content validity is ensured by 

developing survey questions based on accurate data from past literature studies on the 

integration of math concepts in the FCS education curriculum (Creswell, 2014). The 25 

survey questions were representative of the research phenomenon under a study. Second, 

construct validity is achieved through statistical analysis to verify the survey questions 

from a similar or existing instrument. Validity is carried out to assess the extent the 

survey instrument could measure the study phenomenon on the integration of math in the 

FCS education curriculum.  

IRB Approval  

The exempt approval form was used due to the simplicity of the survey. The 

approval encompassed both the pilot and the study approval. The IRB approved the 

survey with the number IRB2020-597.   

Pilot Testing  

 Before developing the final survey questionnaire, a pilot test was carried out to 

identify and articulate the main issues to be addressed in this research, as well as to 
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reliability. An initial draft of survey questions was formulated and submitted to FCS state 

administrators and supervisors to reach a sample of 30 which were included as well as the 

committee members in the pilot study to evaluate the feasibility and validity of the 

drafted survey questions. A link with the survey questions (via Qualtrics) was sent to 30 

participants who cross-examined and provided recommendations on the survey questions. 

However, these 30 participants did not participate in the final survey process. 

 Once the results were in, two main questions were rewritten to be clearer in what 

the researcher was seeking to measure. The first item asked participants how many math 

courses they have taken in high school and beyond. The second item asked participants 

how well they can facilitate their students’ understanding and applications of math for 

their workforce expectations. Changes were made to the sliders attached to the questions 

for the respondents to record a more accurate answer. 

 The pilot also included items that required the respondent to answer before 

moving further to the next question. These forced responses were in the form of open-

ended questions asking if the instructions to the survey were clear, if the items were clear 

in terms of what they were asking, and if the items were easy to complete. Each one of 

these items also included a text box for additional comments to explain why not when the 

respondents’ answer was no rather than yes. The comments were taken into consideration 

to tweak other items within the instrument. However, only two items needed a complete 

re-write.  
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Incentives 

The participants were asked to provide their name and e-mail address at the end of 

the instrument if they chose to be included in a random drawing for one of four $50 

Amazon.com gift cards. The drawing was held in September after having collected data. 

The names and e-mail addresses were exported from Qualtrics onto Excel where numbers 

were generated and assigned for each participant. The winners were selected at random 

based on four previously selected numbers by the researcher. The gift cards were sent to 

the winners by way of an electronic gift certificate on Amazon.com.  

Data Collection 

The Qualtrics tool was used in this study to help collect information from 212 

FCS teachers across the nation. Qualtrics is a reliable online survey tool that allows 

researchers to build surveys, distribute surveys, and analyze responses from one 

convenient online location (Miller et al., 2020).  Boas et al. (2018) shared that Qualtrics 

is available to all staff, students, and faculty focused on collecting survey data through 

online settings. The advantage of using the Qualtrics survey tool includes the ability to 

collect a large amount of data within a short period; thereby, ensuring cost-effectiveness 

and time-effectiveness in conducting online surveys. Also, taking online surveys 

increases the response rate, thereby, reducing potential bias and increasing the 

generalizability of the results. Further, since the researcher is detached from the 

participants during the data collection process, there is also objectivity in the survey 

responses with minimal or no interference by the researcher on the participants.  
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A link to the Qualtrics website was sent to FCS teachers to participate in the study 

with the survey instrument containing 25 questions, which was approved by the 

Institution Review Board (IRB, Appendix B). Participants were provided the option to 

either exit or continue with the survey.  

According to Qualtrics, the survey session is to take 25 minutes to complete. 

Upon completing the survey questionnaire, the participants were encouraged to submit 

the completed responses. The responses were compiled using and raw data was exported 

to SPSS (Version 24) for further descriptive and inferential statistical analyses. The raw 

data was stored in a password-protected computer and additional backups made to a 

Google Drive using a password-protected email to prevent unwarranted access or ensure 

data recovery if the researcher’s personal computer is stolen or the stored raw data 

becomes corrupted. Backup data to Google Drive ensured raw survey responses would be 

available for future reference for a period of up to five years before it is deleted or 

destroyed (Ghauri et al., (2020). 

Sample Determination and Survey Distribution  

 A sample size calculator available at https://www.qualtrics.com/blog/calculating-

sample-size/ was used to determine appropriate sample size (Qualtrics, 2020). At a 

confidence level of 95% and a margin of error of 5%, an ideal sample size for this study 

was 379 FCS high school teachers (Qualtrics, 2020).  

 Several outlets were used to solicit participants for the sample including state 

administrators for FCS (LEADFCS) listserv, and several private Facebook groups. 

Specifically, Family and Consumer Sciences Teachers (16.9K followers), Texas FCCLA 

https://www.qualtrics.com/blog/calculating-sample-size/
https://www.qualtrics.com/blog/calculating-sample-size/
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Advisors (755 followers), Texas Family & Consumer Sciences Teacher Friends (751 

followers), Education & Training Teachers (1.7K followers), Teacher Educators of 

Family & Consumer Sciences (1.2K followers), and two open pages, Texas Tech – 

Family & Consumer Sciences Education (586 followers), and The Curriculum Center for 

Family and Consumer Sciences (1,573 followers). Knowing that numbers of the targeted 

population belong to more than one of these groups, the ballot stuffing option was 

selected on the instrument to prevent multiple attempts to participate from the same IP 

address. The opportunity to participate in the study was posted three separate times over 

twelve days (August 17, through August 28, 2020). 

However, once the survey was distributed multiple times, the momentum slowed. 

The survey distribution competed with the start of the new school year when teachers are 

likely stressed and focused on preparations for the year. Additionally, the 2020-2021 

school year started with many teachers preparing for remote learning due to the COVID-

19 pandemic which likely took their attention away from completing research surveys.  

 The researcher ran the survey in hopes of reaching the ideal sample size of 379 as 

calculated by Qualtrics. Though, with the issues noted above, the decision was made to 

accept a slightly larger percentage of error. Rather than using a 5% margin of error, the 

researcher used a 7% margin of error at a 95% confidence level as calculated by 

Qualtrics. The final count of recorded responses was 273 with 61 blank responses. This 

left the researcher with only 212 useable responses.  
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Data Analysis 

Collected data from 212 participants were analyzed quantitively using SPSS 

(Version 24). Descriptive statistics were used to examine participant demographics, 

frequency, percentage, means, and standard deviation. Kruskal Wallis H test was used to 

analyze the Likert Scale items in the survey questionnaire. Analysis of variance 

(ANOVA) was used to examine whether there are variations between and among group 

means. Correlation analysis was undertaken to examine the relationship between 

dependent and independent variables, where p-values less than 0.05 were considered 

significant.  

Participants 

 The population that was the focus of this study consisted of secondary FCS 

teachers across the nation. The assumption, in this case, is FCS teachers have detailed 

information about the challenges and issues encountered when integrating math concepts 

in the FCS education curriculum. According to Werhan (2013), there are 27,894 FCS 

teachers in the United States. However, since it was not possible for all the 27,894 

secondary FCS teachers to participate, a convenience sample of FCS teachers throughout 

the nation was used for this study.  

Convenience sampling, a non-probability sampling technique, was used to recruit 

participants into the study. The use of convenience sampling is suitable in this 

quantitative study to achieve a breadth of understanding. In convenience sampling, 

members of the target population who meet the set criteria are included in the study (Ilker 

et al., 2016). As it applies to this research, the set criteria for selecting participants was 
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based on secondary FCS teachers in the United States who are easily accessible, 

available, and expressed willingness to participate in this study. 

 Convenience sampling also denotes researching subjects of the FCS teaching 

population that are easily reachable to the researcher. Ilker et al. (2016) shared that 

convenience samples are also regarded as accidental samples since elements might be 

selected in the target sample because they just happen to be located, administratively or 

spatially, near the vicinity where the researcher is conducting the data collection process.  

In this study, a convenience sample of 212 FCS teachers was obtained from the 

Qualtrics platform and data from the collected sample was used without further additional 

requirements. Convenience sampling involved getting participants wherever they were 

available through Qualtrics and typically wherever it is convenient. Ilker et al. (2016) 

noted that convenience sampling is easy, affordable, and subjects are readily available to 

be recruited in the study. As it applies to this study, the use of convenience sampling was 

used to help identify participants in a cost-effective and time-saving manner assuming 

that a sample of FCS teachers to participate in this study was homogenous. This means 

there would be no variation in the final results if the sample was randomly selected or 

obtained through a co-cooperative sample, a nearby sample, or a sample recruited from 

an inaccessible part of the population (Mat, et al., 2020). 

Participant Demographics 

Table 3.1 presents results on participant demographic characteristics. A total of 

49.5% were female participants, 33.9% were males, 5.7% were gender non-conforming, 

while 10.8% preferred not to share their gender identity. 



Texas Tech University, Nadia Berleth, December 2020 

56 
 

Table 3.1  

 

Participant Demographic Characteristics (age, gender, and race) (N = 212)                

Characteristic f %  

Gender 

Male 

Female 

Gender Non-Conforming 

Prefer not to answer 

 

72 

105 

12 

23 

 

33.9 

49.5 

5.7 

10.8 

Age (Years) 

20-29 

30-39 

40-49 

≥ 50 

 

33 

77 

61 

41 

 

15.6 

36.2 

28.8 

19.3 

Race/Ethnicity 

African American 

Caucasian 

Hispanic 

Native American 

Pacific Islander 

Other (e.g., Latino, Korean, Japanese) 

 

53 

81 

32 

11 

4 

31 

 

25 

38.2 

15.1 

5.2 

1.9 

14.6 

 Based on Table 3.1, most of the participants (36.2%) fell within the age bracket of 

30-39, followed by 28.8% who were within the age bracket of 40-49, while 15.6% were 

within the age bracket of 20-29. In terms of race/ethnicity, 25% were African American, 

14.6% were Asian, 38.2% were Caucasian, 15.1% were Hispanic, 5.2% were Native 

Americans, 1.9% were Pacific Islanders. 

 Participants also shared their teaching skills and educational qualifications. Table 

3.2 summarizes the descriptive professional characteristics of participants who 

participated in this study. Most surveyed FCS teachers (30.2%) teach in Grade 12, 
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followed by 25.9% who teach in Grade 10, 17.5% who teach in Grade 11, while only 

2.8% teach in Grade 8.  

Table 3.2  

 

Participants’ Professional Skills and Qualifications (N = 212) 

Characteristic f % 

Grades taught 

Grade 6 

Grade 7 

Grade 8 

Grade 9 

Grade 10 

Grade 11 

Grade 12 

 

13 

11 

6 

26 

55 

37 

64 

 

6.1 

5.2 

2.8 

12.3 

25.9 

17.5 

30.2 

Teaching experience (years) 

0-9 

10-19 

20-29 

30-39 

 

65 

84 

27 

36 

 

30.6 

39.7 

12.7 

16.9 

Education 

Undergraduate 

Masters 

Doctorate 

 

20 

155 

37 

 

9.4 

73.1 

17.5 

In terms of the teaching experience, Table 3.2 shows that 39.7% of the FCS 

teachers’ experience range 10-19 years, 30.6% have experience of between 1 and 9 years, 

12.7% have experience spanning 20-29 years, while 16.9% of the teachers have more 

than 30 years of teaching experience. The majority of the participants (73.1%) held a 

Master’s degree, compared to 17.5% and 9.4% who held a Doctorate and an 

Undergraduate degree, respectively. 
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Table 3.3 presents additional details about the teachers’ journey to FCS and 

individual affiliation with different family and consumer sciences bodies. An estimated 

55.7% of participants shared that their route to FCS was through the traditional university 

bachelor program, 19.3% joined FCS at the Master's level with initial certification, 11.3% 

joined FCS through the postbaccalaureate certification program, and 13.7% through 

alternative licensure or certification. Based on Table 3.3, participants were affiliated with 

different FCS associations. Moreover, the teachers also shared that they held other 

teaching licenses. For instance, 15.1% of the teachers noted they were highly skilled in 

teaching Art, 32.1% have a Certified Family and Consumer Sciences credential, 22.2% 

have TESL - Teaching English as a Second Language, 15.9% have a Language 

Development Specialist certificate, while only 6.1% did not have any other additional 

license. 
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Table 1.3  

 

Individual Teacher Affiliation with FCS (N = 212) 

Characteristic f % 

Route to FCS 

Traditional University route (Bachelor’s 

degree)  

Master's with Initial Certification  

Postbaccalaureate Certification Program  

Alternative Licensure or Certification 

 

118 

41 

24 

29 

 

55.7 

19.3 

11.3 

13.7 

FCS Associations 

American Association of Family and 

Consumer Sciences 

Association for Career and Technical 

Education 

Family and Consumer Sciences Education 

Association 

FCCLA 

  
60 28.3 

  

48 22.6 

  

22 10.3 

  

105 49.5 

State Level Family and Consumer Sciences 

Organization 

66 31.1 

Other 25 11.7 

None 49 23.1 

Additional Teaching licenses 

Highly Qualified to teach Art 

Administration and Middle school reading 

endorsement 

Consumer Economics endorsement 

Education administration license 

Language Development Specialist 

Speech education 

TESL - Teaching English as a Second 

Language 

Work-based Learning Credential 

Principal's License 

Certified Family and Consumer Sciences 

Credential. 

None 

 

32 

21 

 

19 

 

33 

31 

47 

21 

29 

68 

 

13 

 

15.1 

12.5 

 

11.3 

 

15.9 

14.8 

22.2 

13.7 

12.5 

32.1 

 

6.1 

 

Participants were also asked the number of math courses they completed for each 

level of their education. Figure 3.1 summarizes an approximate number of math courses 

completed by participants at different academic levels. 
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Figure 3.1  

 

The Number of Math Courses Completed at Different Education Levels 

 

 Figure 3.1 reveals that most participants received more math courses in high 

school than during college or university. For example, 51.9% of participants received five 

math courses in high school while 26.8% completed four courses. However, during 

community college, only 17.7% completed five math courses while 12.1% completed at 

least four math courses. At the university, even a smaller number of participants 

completed math courses with 12.8% recording having completed at least five courses. A 

similar declining trend was noted during the graduate-level where only 8.9% completed 

at least five math courses while 12.7% completed at least four math courses. These 

insights reveal that FCS teachers completed a fewer number of math courses as they 

progressed from high school to graduate levels of education. Based on the participants’ 

demographic characteristics, it can be noted that the FCS teachers who were recruited to 

participate in survey questionnaires have relevant knowledge and experiences that are 

key to answering the formulated research aim and research objectives. 
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Table 3.4  

 

Research Questions, Independent Variables, Dependent Variables and Method of 

Analysis 

 Research Questions 

Independent 

Variable 

Dependent 

Variable 

Method of 

Analysis 

1 5. What are the attitudes 

of FCS teachers 

towards math 

integration within the 

FCS curriculum?  

Teachers’ 

attitudes 

towards math 

integration 

within FCS 

curriculum 

Effective 

math 

integration 

within FCS 

curriculum 

Descriptive 

and Inferential  

2 6. What are the self-

efficacy levels of 

FCS teachers for 

integrating math as 

reported through a 

measure of self-

efficacy?  

Level of self-

efficacy 

The 

teachers’ 

decision to 

integrate 

math 

concepts 

within FCS 

curriculum 

Kruskal-

Wallis H Test 

3 7. What barriers are 

reported by FCS 

teachers preventing 

math integration in 

the FCS curriculum?  

  Descriptive 

and Inferential  

4 8. What is the 

correlation between 

demographic 

variables and self-

efficacy in teaching 

math?  

Demographic 

variables 

A teacher’s 

level of self-

efficacy in 

teaching 

math 

Kruskal-

Wallis H Test 

and multiple 

correlation 

using 

Pearson’s 

Correlation  
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Ethical Considerations 

 The ethical considerations that were addressed in this study included IRB 

approval, participant privacy, and data confidentiality. The use of human subjects in this 

study necessitated the need to obtain IRB approval before conducting the data collection 

process. Suitable IRB approval was obtained to ensure participants were protected against 

emotional, psychological, and physical harm (Creswell, 2014). Participants were 

informed that taking part in the current research would be voluntary and that anyone 

could leave at any time or skip items without negative consequences (Ghauri et al., 

2020). No deception or coercion was used in tricking participants to share data (Creswell, 

2014). Participant privacy was maintained by avoiding the collection of personal details 

such as names, places of residence, and places of work. The drawing of the gift cards was 

kept separate from the study. Participants were provided with potential odds before 

entering the drawing.  

Summary 

 The methodology chapter has presented and discussed the research methods and 

strategies that were used to collect data in this study. A quantitative research approach 

utilizing a convenience sample was used to collect empirical data using survey 

questionnaires. The data collection process was achieved using Qualtrics, an online data 

collection tool. Collected data were analyzed quantitatively, using SPSS (Version 24) 

statistical software through descriptive statistics. Results of analyzed data were presented, 

using tables, graphs, and charts for easier visualization of the key study findings. 
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CHAPTER IV 

RESULTS 

The current chapter presents results obtained from the survey questionnaire. An 

overview of the research purpose is first presented followed by participants’ demographic 

characteristics. Then, subsequent sections chronologically present results of the study 

focusing on the attitudes of teachers towards math integration within the Family and 

Consumer Sciences (FCS) curriculum and the self-efficacy levels of secondary FCS 

teachers. Further, the chapter presents results on potential barriers that hinder secondary 

FCS teachers from integrating math in the FCS curriculum. The correlation results 

between demographic variables and self-efficacy in teaching math are presented before 

summarizing the main findings. 

Overview of the Purpose 

The purpose of this study was to investigate the integration of math concepts in 

the FCS education curriculum, explore the level of instructor self-efficacy, and identify 

barriers to effective math concept integration in the FCS curriculum. Four research 

questions were developed to explore the formulated research purpose. Specifically, the 

research attempted to identify the teachers’ self-reported level of math integration within 

FCS courses. Furthermore, the study attempted to identify the self-efficacy levels of FCS 

teachers for integrating math as reported through a measure of self-efficacy. Potential 

barriers that contribute to math integration challenges based on the teachers’ responses 

were also explored. Finally, the study attempted to investigate whether there is any 

correlation between participant demographic variables (e.g., age, gender, ethnicity/race, 
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years of teaching experience) and self-efficacy when facilitating math integration within 

the FCS curriculum. Therefore, the focus of this study was limited to examining FCS 

teacher perceptions towards math concept integration within their classrooms.  

Attitudes of FCS Teachers Towards Math Integration Within the FCS Curriculum  

Research Question 1 was formulated to examine the following: What are the 

attitudes of FCS teachers towards math integration within the FCS curriculum? To 

answer this research question, participants were asked to share various experiences 

regarding math teaching by ranking five statements. A 5-point Likert scale was used to 

rank the five statements regarding the perception that teachers held towards math 

experience. Statement 1 asked teachers: Indicate your experience with high school math 

courses. Results showed that about 51.2% of the FCS teachers shared that it is 

moderately easy, 34.8% noted that it is slightly easy, while only 13.8% shared that their 

experience with math was moderately difficult or extremely difficult (6.2%).  

 Statement 2 asked teachers: Indicate how much you like math. Results revealed 

that 41.9% of the FCS teachers noted that for them it was a great deal to like or 

moderately like math compared to 22.3% of the participants who dislike math. Statement 

3 asked teachers whether professionally and personally: Has math become easier for you 

over time? Responses indicated that 61.5% perceived that math had become easier, 

21.8% noted that it had somewhat become easier, while 16.7% felt that math had not 

become any easier with time. 

 Statement 4 asked teachers: Indicate how comfortable you are when teaching 

math concepts. Most participants (53.6%) indicated they were moderate to extremely 
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comfortable teaching math, while 23.8% were slightly comfortable. However, 21.9% 

were moderate to extremely uncomfortable teaching math. These results show that most 

FCS teachers feel conformable teaching math compared to those who are not comfortable 

teaching math. Finally, Statement 5 asked teachers: Indicate how well you facilitate your 

students' understanding and applications of math for their workforce expectations. An 

estimated 58.5% of participants indicated that they moderately to extremely well 

facilitated math understanding, compared to 22.3% of participants who felt that their 

facilitation was either slightly well or not well at all. The FCS teachers further shared 

information on their local FCS program and school characteristics. Figure 4.1 shows that 

most (61.9%) FCS programs fell under small urban localities, 29.8% were rural in 

location, while 8.3% were urban in terms of their locality. 

Figure 4.1  

The Types of FCS Programs in Which Participants Work 
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development for math integration, and the FCS teachers who teach personal finance 

literacy in their district. Figure 4.2 presents participants’ responses to these teacher 

characteristics. Most smaller school districts showed 71.6% of the participants had 1-9 

FCS teachers, while the number of FCS teachers in larger districts was more than 20, 

according to 90.9% of the participants. About 54.2% felt that the number of FCS teachers 

who participated in professional development was more than 20, while 41.8% felt that 

10-19 teachers participated in the same exercise. Personal finance literacy is mostly 

taught by 10-19 teachers, according to 41.9% of the participants, while 39.7% expressed 

that in their institutions personal finance literacy is facilitated by 1-9 FCS teachers. 
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Figure 4.2  

Participants’ Responses to Teacher Characteristics in Their Schools and Local Districts 

 
 
 Participants also shared details on the school department responsible for teaching 

personal finance literacy. Results revealed that 49.1% of participants noted that the FCS 

department was responsible for teaching personal financial literacy, 31.8% noted that the 

business department was responsible for this teaching task, while 11.8% and 8.6% 

indicated that personal finance literacy was facilitated by the social studies department 

and math department, respectively. Figure 4.3 summarizes the share of departments that 

are responsible for teaching personal finance literacy.  
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Figure 4.3  

Participants’ Responses to Teacher Characteristics in Their Schools and Local Districts 

 

 Figure 4.4 presents the number of students that FCS teachers teach in their 

courses each year and students enrolled in their local FCS program. Most teachers 

reported a range of 1-99, according to 41.9% of the participants, although 29.8% of 

teachers noted that they teach 100-199 students in a year. In terms of enrollment, 49.3% 

of participants noted that most local programs enroll between 200 and 299 students, while 

21.6% noted that the range of their local programs was 1-99 students. Only 9.5% of 

teachers reported their local FCS programs to enroll more than 300 students. 
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Figure 4.4 

Number of Students Taught and Enrolled in Local FCS Programs per Year 

 

 All FCS teachers shared that students receive core academic credit for any courses 

taught in your FCS program such as math credit for financial literacy. In terms of the 

school scheduling system, 31.9% shared that their school uses A/B block, 26.5% noted 
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integral component of FCS, compared to 11.6% who noted that it is not an integral 

component of FCS. 

Table 4.1  

Teacher Attitude Towards Math Integration Within the FCS Curriculum 

No. 

 

Statements on math integration 

in FCS 

Strongly 

Agree/ 

Agree 

(%) 

Uncertain 

(%) 

Disagree/ 

Strongly 

Disagree 

(%) M SD 

1 Students learn mathematics best 

in a traditional mathematics 

course. 

72.1 4.4 23.6 3.28 .28 

2 Students learn mathematics best 

in applied learning 

environments. 

58.5 18.3 23.2 3.72 .36 

3 Mathematics is an integral 

component of FCS. 

69.3 19.1 11.6 3.19 .21 

4 Mathematics teachers in my 

school recognize the value FCS 

has for teaching mathematics. 

74.7 5.1 19.2 3.78 .39 

5 I believe I should integrate 

mathematics into my 

curriculum. 

78.8 13.1 9.1 3.89 .41 

6 FCS education provides an 

excellent avenue to teach 

mathematics in an applied 

context. 

53.2 12.7 34.1 3.99 .43 

7 I purposely integrate 

mathematical concepts into my 

lessons. 

42.7 9.1 48.2 3.12 .19 

8 FCS education is a 

mathematics-rich content area. 

67.1 4.3 24.6 3.78 .37 

9 I enjoy linking mathematical 

concepts to FCS settings. 

49.2 13.9 36.9 3.85 .41 

10 Mathematics should be taught 

in the mathematics department, 

not in the FCS department. 

42.6 12.5 54.9 3.45 .35 
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Table 4.1 Continued 

No. 

 

Statements on math integration 

in FCS 

Strongly 

Agree/ 

Agree 

(%) 

Uncertain 

(%) 

Disagree/ 

Strongly 

Disagree 

(%) M SD 

11 The curriculum I teach can help 

students achieve the 

mathematics standards of 

learning set by my state. 

39.1 9.7 51.2 3.24 .38 

12 Student achievement increases 

with the integration of 

mathematics into the FCS 

curriculum. 

63.9 6.3 29.8 3.62 .39 

13 I could integrate more 

mathematics skills into my FCS 

curriculum than what I am 

currently integrating. 

75.8 8.3 21.8 3.89 .38 

14 There are adequate curriculum 

materials available to integrate 

mathematics into my 

curriculum. 

45.6 11.2 44.2 3.69 .41 

15 Mathematics integration is not 

important to the FCS 

curriculum. 

32.7 8.1 59.2 3.33 .32 

16 Our state standards have played 

a role in the decreasing number 

of students enrolled in the FCS 

program. 

47.2 5.4 52.4 3.67 .35 

17 If I increase the academic rigor 

of my courses, the students will 

elect to not enroll in my 

courses. 

27.1 12.6 60.3 3.59 .31 

18 Students do not want to learn 

about mathematics in my 

courses. 

31.8 4.1 64.1 3.79 .39 

19 My students are not capable of 

understanding difficult 

mathematical concepts used in 

the FCS profession. 

21.3 10.3 69.4 3.87 .35 
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Statements 4, 5, and 6 showed that 74.7% of the teachers feel that their colleagues 

value using FCS in teaching math, while 78.8% had positive perceptions in integrating 

mathematics into their curriculum. However, only 53.2% believed that FCS education 

provides an excellent avenue to teach mathematics in an applied context. Statement 7 

indicated that most teachers (48.2%) do not purposely integrate mathematical concepts 

into their lessons. Statement 8 revealed that 67.1% of the teachers consider FCS 

education as a mathematics-rich content area, although Statement 9 indicated that only 

49.2% of participants enjoy linking math concepts to FCS settings. Even so, Statement 10 

revealed that 54.9% were opposed to the idea that math should be taught in the math 

department and not in the FCS department.  

Statement 11 revealed that only a small percentage of teachers (39.1%) believed 

that the curriculum they currently teach would help students achieve the mathematics 

standards of learning set by their state, compared to 51.2% of teachers who gave a 

contrary opinion. On the contrary, however, Statement 12 revealed 63.9% believed that 

student achievement increases with the integration of math into the FCS curriculum. 

Further, Statement 13 showed most teachers (75.8%) express optimism that they are well-

positioned to integrate more mathematics skills into their FCS curriculum than what they 

are currently integrating. Part of the limitation that explains the fewer number of teachers 

integrating math in their FCS curriculum is due to the lack of adequate curriculum 

materials. Statement 14 indicated 45.6% of teachers felt there are adequate curriculum 

materials available to integrate mathematics into their curriculum, while 44.2% felt there 

are inadequate curriculum materials.  
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Statement 15 indicated only a small percentage of teachers (32.7%) felt math 

integration is not important in their FCS curriculum, compared to 59.2% who considered 

the integration process as important. Insights from Statement 16 noted 47.2% of the 

teachers felt the state standards have played a role in the decreasing number of students 

enrolled in the FCS program. Also, Statement 17 showed 60.3% of teachers believed 

increasing the academic rigor of the FCS would not hinder students from enrolling in 

FCS courses. About 64.1% of participants shared students want to learn about 

mathematics in the offered FCS courses compared to 31.8% of the teachers who felt their 

teachers did not intend to learn math concepts. Finally, Statement 19 indicated 69.4% of 

the teachers believed their students can understand difficult mathematical concepts used 

in the FCS profession, compared to 21.3% who shared contrary concerns about their 

students’ abilities in handling difficult math concepts. 

An individual effort by FCS teachers to work with others in facilitating math 

integration within the FCS curriculum was also examined. Five Likert-scale ranked 

statements were used to examine individual teacher perceptions in various collaboration 

processes. Table 4.2 summarizes the obtained results. An estimated 73.1% of teachers 

had at least attempted to collaborate with the math teachers in their schools, compared to 

9.5% who had never collaborated before. 
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Table 4.2  

Individual Effort by Teachers to Collaborate with Their Colleagues on Math Integration 

 

Teacher Collaboration 

Strongly 

Agree/ 

Agree 

(%) 

Uncertain 

(%) 

Disagree/ 

Strongly 

Disagree 

(%) M SD 

I have considered collaborating 

with the mathematics teachers in 

my school. 

73.1 17.4 9.5 3.98 .37 

The mathematics instructor(s) make 

an effort to collaborate with me. 

71.2 19.1 9.7 3.87 .34 

I make an effort to collaborate with 

the mathematics instructor(s) at my 

school. 

71.7 19.2 7.1 3.67 .37 

My colleague(s) from the 

mathematics department and I 

regularly share ideas and materials 

related to mathematics instruction 

in my FCS courses. 

76.9 11.3 13.8 3.78 .31 

My school administrators 

encourage academic integration for 

FCS and/or CTE through 

collaboration with math teachers. 

68.6 20.8 12.6 3.82 .37 

Based on Table 4.2, 71.2% of the FCS teachers agreed that the mathematics 

instructor(s) make an effort to collaborate with them, while 71.7% of the participants 

noted that they make an effort to collaborate with the mathematics instructor(s) at their 

school. About 76.9% of teachers shared that their colleague(s) from the mathematics 

department regularly share ideas and materials related to mathematics instruction in their 

FCS courses. Finally, 68.6% shared that their school administrators encourage academic 

integration for FCS and/or CTE through collaboration with math teachers. These insights 
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reveal that teachers have a positive attitude towards math integration within the FCS 

curriculum. 

Self-Efficacy Levels of FCS Teachers for Integrating Math 

Research Question 2 was formulated to explore the following: What are the self-

efficacy levels of FCS teachers for integrating math as reported through a measure of 

self-efficacy? The Riggs & Enochs self-efficacy survey was used to examine the teachers’ 

self-efficacy in integrating math concepts within their FCS curriculum. Table 4.3 presents 

the obtained results showing the teachers’ self-efficacy levels. Results showed that less 

than 50% of teachers consistently work towards finding better ways to integrate math 

concepts within the FCS curriculum, compared to 41.4% who have made similar efforts. 

Most teachers (57.3%) expressed that even if they try very hard, they do not integrate 

math concepts as well as simply teaching FCS concepts. The challenge was further 

compounded by a small percentage of teachers (46.3%) who know the steps necessary to 

integrate math concepts within the FCS curriculum effectively. Only about 50.3% of 

teachers shared that they are effective in monitoring when students are applying math 

concepts within the FCS curriculum, with 43.2% expressing that they ineffectively 

integrate math concepts within the FCS curriculum. 
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Table 4.3 

Teachers’ Self-Efficacy Based on the Riggs and Enochs Scale 

 

No. 

 

Riggs & Enochs Self-efficacy 

Statements 

Strongly 

Agree/ 

Agree 

(%) 

Uncertain 

(%) 

Disagree/ 

Strongly 

Disagree 

(%) M SD 

1 I continually find better ways to 

integrate math concepts within 

the FCS curriculum. * 

43.7 17.4 41.4 3.91 .39 

2 Even if I try very hard, I do not 

integrate math concepts as well 

as simply teaching FCS 

concepts. ** 

57.3 6.2 31.8 3.77 .31 

3 I know the steps necessary to 

integrate math concepts within 

the FCS curriculum effectively. 

46.3 14.3 39.4 3.56 .43 

4 I am not very effective in 

monitoring when students are 

applying math concepts within 

the FCS curriculum. * 

37.6 12.1 50.3 3.88 .37 

5 I generally integrate math 

concepts within the FCS 

curriculum ineffectively. * 

43.2 11.3 54.5 3.78 .38 

6 I understand math concepts 

well enough to be effective in 

integrating math concepts 

within the FCS curriculum. ** 

51.7 9.1 39.2 3.67 .42 

7 I find it difficult to explain to 

students how the math concept 

is applied within the FCS 

curriculum. 

38.8 8.8 54.4 3.71 .34 

8 I typically can answer students' 

math questions. 

58.2 11.7 31.1 3.78 .35 

9 I wonder if I have the necessary 

skills to integrate math 

concepts within the FCS 

curriculum. * 

42.3 8.3 49.4 3.87 .38 
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Table 4.3 Continued 

 

No. 

 

Riggs & Enochs Self-efficacy 

Statements 

Strongly 

Agree/ 

Agree 

(%) 

Uncertain 

(%) 

Disagree/ 

Strongly 

Disagree 

(%) M SD 

10 Given a choice, I will not invite 

the principal to evaluate my 

integration of math concepts 

within the FCS curriculum. 

41.8 13.1 54.1 3.82 .33 

11 When a student has difficulty 

understanding a math concept, I 

am usually at a loss as to how 

to help the student understand it 

better. * 

37.6 9.2 54.2 3.72 .39 

12 When integrating math 

concepts within the FCS 

curriculum, I welcome student 

questions. 

61.2 7.5 31.3 3.91 .38 

13 I do not know how to get 

students excited about math. 

31.7 14.8 53.5 3.62 .37 

*represent p ≤ 0.01 

**represent p ≤ 0.05 

About 51.7% of the teachers indicated they understand math concepts well 

enough to be effective in integrating math concepts within the FCS curriculum, compared 

to 39.2% who expressed they were less effective. In terms of explaining to students how 

the math concept is applied within the FCS curriculum, 38.8% shared they are less 

comfortable in helping leaners, compared to 54.4% who were in a position to assist. 

Approximately 58.2% shared they are in a typical position of answering math questions 

asked by students, while 31.1% were not in a position to assist learners. An additional 

42.3% of the teachers expressed concerns they may not possess the necessary skills to 
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integrate math concepts within the FCS curriculum, compared to 49.4% who were 

confident in their math skills.  

The above insights were further reflected in 41.8% of teachers who did not wish 

to invite the principal to evaluate their integration of math concepts within the FCS 

curriculum, with only 54.1% confident in having their skills evaluated by the principal. 

Even so, 54.2% noted when a student has difficulty understanding a math concept, they 

can help them understand, compared to 37.6% who indicated they are usually at a loss as 

to how to help the student understand specific math concepts better. Finally, slightly 

more than half (53.5%) of the teachers were confident in their ability to getting students 

excited about math, compared to 31.7% who indicated they do not know how to get 

students excited about math. 

The Kruskal Wallis H test was used to check whether there are statistical 

differences between self-efficacy levels of FCS teachers according to their level of 

education, grade taught in school, and years of teaching experience, a non-parametric 

test. This analysis was used because it is essentially the one-way ANOVA, which was 

utilized to examine the 13 statements on the Riggs & Enochs self-efficacy scale. The 

assumption considered for Kruskal Wallis H in this study was the distribution of 

comparison group scores has a normal distribution without excessive deviation. 

Skewness and kurtosis were used to examine whether the distribution met the normalcy 

hypothesis. The mean for the FCS teachers’ level of education was 3.63 (SD = .89) with 

skewness of 1.67 (SE = 0.04) and kurtosis of 1.83 (SE = 0.03). The mean for grade taught 

in school was 4.34 (SD = 1.25) with skewness of 1.87 (SE = 0.03) and kurtosis of 1.81 
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(SE = 0.02). The mean for years of teaching experience was 3.94 (SD = 1.77) with 

skewness of 2.11 (SE = 0.04) and kurtosis of 1.99 (SE = 0.04). Since the group scores had 

a normal distribution without excessive deviation, Kruskal Wallis H was used to check 

whether there were any statistical differences between self-efficacy levels of FCS 

teachers and their level of education, grade taught in school and years of teaching 

experience. 

Results revealed that seven out of the 13 statements were statistically significant, 

depending on the level of education, grade taught in school and years of teaching 

experience. In line with Table 4.3, the seven statements were Statements 1, 2, 4, 5, 6, 9, 

and 11. The other six statements on the Riggs & Enochs self-efficacy scale did not show 

any statistical differences between teachers’ self-efficacy levels and their level of 

education, grade taught in school, or years of teaching experience. 

The Kruskal Wallis H test was performed to show results for Statement 1 

regarding: “I continually find better ways to integrate math concepts within the FCS 

curriculum”. Findings show there was a significant difference between individual desire 

to find better ways of integrating math concepts within FCS curriculum and the teachers’ 

level of education (χ2 = 11.552; p < .05), the grade a teacher teaches (χ2 = 2.627; p < .05), 

and years of teaching experience (χ2 = 7.272; p < .05). 
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Table 4.4 

Desire to Continually Work Towards Integrating Math Concepts Within FCS Curriculum 

 Mean rank df χ2 p 

Level of education 212.21 2 11.522 0.003 

Grade taught in school 213.19 3 2.627 0.026 

Years of teaching experience 221.32 2 7.272 .017 

 

Table 4.5 shows Kruskal Wallis H results for Statement 2 regarding: “Even if I try 

very hard, I do not integrate math concepts as well as simply teaching FCS concepts”. 

Findings showed that there is a significant difference between ability to integrate math 

concepts as well as teaching FCS concepts and the teachers’ level of education (χ2 = 

7.828; p < .05), the grade a teacher teaches (χ2 = 4.722; p < .05), and years of work 

experience (χ2 = 3.434; p < .05). 

Table 4.5 

Individual Ability to Integrate Math Concepts as Well as Teaching FCS Concepts 

 Mean rank df χ2 p 

Level of education 252.99 4 7.828 0.032 

Grade taught in school 241.22 3 4.722 0.012 

Years of teaching experience 232.13 2 3.434 .045 

 

Table 4.6 shows Kruskal Wallis H results for Statement 4 regarding: “I am not 

very effective in monitoring when students are applying math concepts within the FCS 

curriculum.” Results revealed there is a significant difference between individual 

effectiveness in monitoring student applying math concepts in FCS curriculum and the 
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teachers’ level of education (χ2 = 13.833; p < .05), the grade a teacher teaches (χ2 = 

14.210; p < .05), and years of work experience (χ2 = 6.629; p < .05). 

Table 4.6  

Effectiveness in Monitoring When Students are Applying Math Concepts 

 Mean rank df χ2 p 

Level of education 223.27 4 13.833 0.013 

Grade taught in school 218.54 4 14.210 0.031 

Years of teaching experience 216.64 2 6.629 0.002 

 

Table 4.7 presents Kruskal Wallis H results for Statement 5 regarding: “I 

generally integrate math concepts within the FCS curriculum ineffectively”. Results 

revealed there is a statistical difference between effective integration of math concepts 

within the FCS curriculum and the three variables of teachers’ level of education (χ2 = 

17.112; p < .05), the grade a teacher teaches (χ2 = 8.922; p < .05), and years of work 

experience (χ2 = 2.921; p < .05). 

Table 4.7  

Effective Integration of Math Concepts Within the FCS Curriculum 

 Mean rank df χ2 p 

Level of education 232.72 4 17.112 0.049 

Grade taught in school 231.22 1 8.922 0.012 

Years of teaching experience 238.13 3 2.921 0.042 

 

Table 4.8 presents Kruskal Wallis H results for Statement 6 regarding: “I 

generally integrate math concepts within the FCS curriculum ineffectively.” Results 

revealed there is a statistical difference between ineffective integration of math concepts 
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within the FCS curriculum and the three variables of teachers’ level of education (χ2 = 

3.562; p < .05), the grade a teacher teaches (χ2 = 3.512; p < .05), and years of teaching 

experience (χ2 = 9.551; p < .05). 

Table 4.8 

Ineffective Integration of Math Concepts Within the FCS Curriculum 

 Mean rank df χ2 p 

Level of education 208.11 2 3.562 0.013 

Grade taught in school 211.73 3 3.512 0.031 

Years of teaching experience 203.43 3 9.551 0.002 

 

Table 4.9 presents Kruskal Wallis H results for Statement 9 regarding: “I 

understand math concepts well enough to be effective in integrating math concepts within 

the FCS curriculum”. Results revealed there is a statistical difference between 

understanding math concept and effective integration within FCS curriculum and the 

three variables of teachers’ level of education (χ2 = 3.562; p < .05), the grade a teacher 

teaches (χ2 = 3.512; p < .05), and years of teaching experience (χ2 = 9.551; p < .05). 

Table 4.9 

Understand Math Concepts Improves the Integration of Math Concepts Within the FCS  

 Mean rank df χ2 p 

Level of education 254.98 4 2.738 0.021 

Grade taught in school 249.63 3 9.536 0.001 

Years of teaching experience 261.91 2 6.263 0.000 

Table 4.10 presents Kruskal Wallis H results for Statement 11 regarding: “When a 

student has difficulty understanding a math concept, I am usually at a loss as to how to 
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help the student understand it better.” Results revealed there is a statistical difference 

between the inability to assist a student when they experience math problems and the 

three variables of teachers’ level of education (χ2 = 3.562; p < .05), the grade a teacher 

teaches (χ2 = 3.512; p < .05), and years of teaching experience (χ2 = 9.551; p < .05). 

Table 4.10 

Teachers’ Inability to Assist a Student When They Experience Math Problems 

 Mean rank df χ2 p 

Level of education 224.18 3 1.637 0.033 

Grade taught in school 222.82 2 11.738 0.041 

Years of teaching experience 221.26 2 9.839 0.009 

 

Barriers Preventing Math Integration in the FCS Curriculum 

 Research Question 3 was created to examine the following: What barriers are 

reported by FCS teachers preventing math integration in the FCS curriculum? A total of 

10 statements based on a 5-point Likert scale were used to examine teacher needs. Table 

4.11 presents the findings on teacher needs. Based on Table 4.11, it is evident that a large 

percentage of teachers (69.1%) confirmed they had not participated in any professional 

development activities related to mathematics integration, with only 29.7% indicating  

they have attended math integration development activities. 
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Table 4.11 

 

Teacher Needs and Potential Barriers Preventing Math Integration in the FCS 

Curriculum 

 

No Statements on Teacher Needs 

Strongly 

Agree/ 

Agree (%) 

Uncertain 

(%) 

Disagree

/ 

Strongly 

Disagree 

(%) M SD 

1 I have participated in 

professional development 

activities related to 

mathematics integration. 

29.7 4.3 69.1 3.98 .35 

2 I would like to participate in 

additional workshops related 

to mathematics integration. 

78.1 9.1 17.3 3.78 .33 

3 I am interested in how 

teachers have integrated 

mathematics into their FCS 

curricula. 

76.3 9.1 19.3 3.67 .42 

4 I am interested in taking 

courses on mathematics 

integration in FCS education. 

78.1 9.1 17.3 3.78 .33 

5 I am interested in learning 

how to teach mathematics in 

applied contexts. 

79.3 8.1 18.6 3.78 .33 

6 I would teach a course 

focusing on “mathematics 

applied to FCS” if students 

could receive mathematics 

credit for the course. 

83.8 3.7 13.6 3.81 .38 

7 I would be interested in 

reviewing a curriculum for a 

mathematics course that is 

suitable for FCS education. 

79.8 11.2 7.3 3.76 .31 

8 I would be interested in 

developing a curriculum for a 

mathematics course suitable 

for FCS education. 

74.6 13.8 9.6 3.72 .34 
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Table 4.11 Continued 

 

No Statements on Teacher Needs 

Strongly 

Agree/ 

Agree 

(%) 

Uncertain 

(%) 

Disagree/ 

Strongly 

Disagree 

(%) M SD 

9 I would be interested in attending 

an in-service workshop on 

mathematics integration if the 

mathematics instructors from my 

school would also attend. 

81.7 2.8 17.3 3.82 .42 

10 I would increase my integration 

of mathematics if the curriculum 

specialists develop more teaching 

materials that integrate 

mathematics into the FCS 

curriculum. 

78.2 9.2 12.8 3.89 .39 

 

In line with the low number of teachers who have attended math integration 

training, 78.1% of the teachers shared they would like to participate in additional 

workshops related to mathematics integration. Moreover, 76.3% of the participants 

shared they were interested in how teachers have integrated mathematics into their FCS 

curricula. The majority of the teachers (78.1%) further shared they were interested in 

taking courses on mathematics integration in FCS education, while 79.3% were interested 

in learning how to teach mathematics in applied contexts. Also, 83.8% of the teachers 

noted they would teach a course focusing on “mathematics applied to FCS” if students 

could receive mathematics credit for the course, while 79.8% of the participants were 

interested in reviewing a curriculum for a mathematics course that is suitable for FCS 

education. 
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Further, 74.6% of the FCS teachers expressed interest in developing a curriculum 

for a mathematics course suitable for FCS education. Moreover, 81.7% of the FCS 

teachers expressed interest in attending an in-service workshop on mathematics 

integration if the mathematics instructors from my school would also attend. Finally, 

78.2% of the teachers noted they would increase their integration of math if the 

curriculum specialists develop more teaching materials that integrate mathematics into 

the FCS curriculum. 

Correlation Between Demographic Variables and Self-Efficacy 

 Research Question 4 was created to examine the following: What is the 

correlation between demographic variables and self-efficacy in teaching math? Multiple 

correlation analyses were performed to examine the possible correlation between 

demographic variables (i.e., age, gender, race/ethnicity, a grade a teacher teaches, years 

of experience, level of education, and affiliation with an FCS association). Two 

assumptions were made before performing a correlation analysis. First, the researcher 

assumed independent samples. Second, the researcher assumed that the participants’ 

responses to the demographic variables were normally distributed. The mean for age was 

3.16 (SD = 1.75) with skewness of 1.89 (SE = 0.03) and kurtosis of 1.71 (SE = 0.04). The 

mean for gender responses was 4.47 (SD = 2.28) with skewness of 1.76 (SE = 0.03) and 

kurtosis of 1.77 (SE = 0.02). Further, the means for the other demographic variables such 

as race/ethnicity, a grade a teacher teaches, years of experience, level of education, and 

affiliated FCS association ranged between 3.67 and 4.97 with their standard deviations 

ranging between 1.97 and 2.34. Importantly, the obtained values for skewness for the 



Texas Tech University, Nadia Berleth, December 2020 

87 
 

demographic variables ranged 1.67 (SE = 0.02) - 1.92 (SE = 0.05), while the values for 

kurtosis ranged 1.71 (SE = 0.03) -1.83 (SE = 0.04).  Therefore, these results show that the 

demographic variables were normally distributed. 

 Table 4.12 presents correlation results between demographic variables and self-

efficacy in teaching math. Results showed that the correlation between self-efficacy and 

three demographic variables (a grade a teacher teaches, years of experience, level of 

education) was positive and significant at the 95% significance level with a 5% margin of 

error. However, there was no relationship between other demographic variables: age, 

gender, and being affiliated with any FCS association. 

Table 4.12 

Pearson’s Correlation Between Demographic Variables and Self-Efficacy 

Factors 

Self-

efficacy Age Gender Ethnicity Grade Experience Education FCS 

Self-efficacy 1 .342 .432 .139* .691** .517** .413** .032 

Age  1 .324 .017 .232 .382* .382* .182 

Gender   1 .396 .368* .123 .273 .362 

Ethnicity/ 

race 

   1 .272 .328 .352* .783 

Grade     1 .483** .383** .362 

Experience      1 .411* .262 

Education       1 .234 

FCS        1 

*represent p ≤ 0.01 

**represent p ≤ 0.05 

Correlations between 0.1 and 0.3 are considered weak, while those within the 

range 0.3-.05 are considered moderate, and ones within the range 0.5-1.0 are considered 

strong correlations (Creswell, 2014). As summarized in Table 4.12, there is a strong and 
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significant positive correlation between self-efficacy and some demographic variables: 

grade (r = .691, p < 0.05), experience (r = .517, p < 0.05), and education (r = .413, p < 

0.05). The study also showed a moderate medium and significant correlation between 

teaching experience and the grade a teacher teaches (r = 4.83, p < 0.05), and between the 

teaching grade and the level of a teachers’ education (r = .383, p < 0.05).  

Summary  

The current chapter has presented survey findings from 212 responses by 

secondary United States FCS teachers. Results of the demographic data and participant 

characteristics have been detailed to show the diversity of the participants in terms of age, 

gender, years of work experience, education level, grades taught, and the nature of 

affiliation with different FCS associations. The study also presented key results on 

attitudes that teachers possess regarding the integration of math concepts in the FCS 

curriculum including levels of education and years of teaching experience. Further, the 

self-efficacy levels of teachers for integrating math within their FCS curriculum was 

presented. Potential barriers to math integration were presented before examining the 

potential correlation between demographic variables and self-efficacy. The next chapter 

discusses the results presented in this chapter taking into consideration the formulated 

research aim, research questions, past literature publication on the topic, and the self-

efficacy theory proposed by Albert Bandura.  
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CHAPTER V 

DISCUSSION AND RECOMMENDATIONS 

 The purpose of this study was to investigate the integration of math concepts in 

the FCS education curriculum, explore the level of instructor self-efficacy, and identify 

barriers to effective math concept integration in the FCS curriculum. The current 

discussion chapter presents the obtained results considering literature published on the 

topic and compares points of convergence and divergence between the obtained findings 

and past research. First, a summary of the research methodology is provided. Subsequent 

sections then review the obtained results chronologically in the order of the formulated 

research questions. Further, the chapter presents recommendations for implementation, 

implications, and limitations, and provides recommendations for further research. The 

chapter concludes with a summary of the main study findings. 

Summary of the Research Methodology 

 The current study was formulated to determine the integration of math concepts in 

FCS and examine the attitude of FCS teachers, their self-efficacy levels, potential barriers 

to math integration in the FCS curriculum, and a correlation between demographic 

variables and self-efficacy. Based on this study focus, the quantitative research method 

was deemed a suitable research design in investigating the formulated research questions 

and hypotheses. Appropriate data were collected from FCS teachers who currently teach 

in rural and urban colleges that offer family and consumer sciences curriculum across the 

United States. Considering that it was not possible to survey of all the 27,894 FCS 
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teachers across the United States (Werhan, 2013), a convenience sample was selected and 

invited to participate in the study by completing the survey. 

 A sample size calculator available at Qualtrics (2020) was used to identify the 

sample frame of FCS teachers based on the population of 27, 894 teachers. At a 

confidence level of 95% and a margin of error of 5%, an ideal convenience sample size 

for this study out of the 27,894 teachers was 379 FCS teachers. However, the margin of 

error was changed to 7% due to competing with FCS teachers preparing for the new 

school year and the uncertainties of remote learning brought on by COVID-19 lead to the 

lack of respondents. Only 212 responses were useable which fell in line with the 

Qualtrics calculation to use a 7% margin of error at a 95% confidence level. Convenience 

sampling was then used in the sampling process to identify potential participants. Ilker et 

al. (2016) shared that when using convenience sampling, members of the target 

population who meet the set criteria are included in the study. The specific criteria for 

selecting participants assumed that all FCS teachers work in the United States, were 

readily accessible, available, and expressed voluntary willingness to participate in this 

study. 

 A piloted survey consisting of 43 questions in the Qualtrics platform, and 

participants were given a link via email to the survey. The survey consisted of six parts 

aimed to collect information on teacher characteristics (e.g., age, gender, level of 

education, years of experience), program and school characteristics, teacher opinions, 

teacher collaboration, teacher needs, and Riggs & Enochs math scale on teacher self-

efficacy. The teachers’ attitudes and opinions on self-efficacy were examined using 
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Likert-scale ranked statements regarding their perceptions of math integration within the 

FCS curriculum.  

 The collected survey data were quantitatively analyzed, using SPSS (Version 24) 

statistical software. A total of 212 participants responded to the survey due to 61 out of 

the 273 recorded responses containing incomplete data and were subsequently excluded 

from the study. Therefore, 212 survey responses were used in the analysis of the final 

results. Descriptive statistics were performed to identify the demographic data of the 

participants, using frequencies, percentages, means, and measures of variability such as 

the standard deviation. The use of descriptive statistics helped the researcher assess the 

characteristics of the sample in terms of the age of the participants, gender, level of 

education, and income.  

Descriptive data were presented, using tables for easier visualization of the 

obtained results. Inferential statistics were used to examine the potential relationship 

between study variables. Specifically, the Kruskal Wallis H test, a non-parametric test, 

was used to check whether there was any statistical difference between self-efficacy and 

the FCS teachers’ demographic variables, including their level of education, the grade 

they teach in school, and years of teaching experience. Multiple correlation analysis was 

used to determine the possible correlation between demographic variables and self-

efficacy, using Pearson’s correlation at a 95% confidence interval and a 5% margin of 

error. The obtained results from descriptive statistics and inferential statistics are 

presented in tables, figures, and charts for easier visualization of data. 
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Findings and Discussion  

 This section discusses the study findings reflecting on the four research questions, 

which include findings on the attitudes of FCS teachers towards math integration within 

the FCS curriculum, the self-efficacy levels of FCS teachers for integrating math as 

reported through a measure of self-efficacy, and potential barriers to math integration 

within the FCS curriculum. The section also discusses the possible correlations between 

demographic variables and FCS teachers’ self-efficacy in teaching and integrating math 

concepts with the FCS curriculum.  

FCS Teachers Have Positive Attitudes Towards Math Integration  

Research Question 1 was formulated to investigate the attitude of teachers 

towards math integration within their FCS curriculum. Results from the teachers’ 

opinions revealed from a general perspective, teachers have a positive attitude towards 

math integration within the FCS curriculum. More than three-quarters of the responses 

obtained showed the teachers agreed that students are in a better position to learn math 

within the integrated framework of the FCS curriculum. Moreover, teachers also 

expressed a positive attitude towards math integration, terming it an integral component 

of the FCS curriculum. These findings echo previous research observations on the 

importance of teacher attitudes towards math integration in the FCS curriculum 

(Casalaspi, 2017; Wilmarth, 2018). Stein et al. (2020) shared teachers are open to new 

learning approaches that incorporate different disciplines to achieve comprehensive 

learning outcomes. Wilmarth (2018) also found that more than half of the teachers 
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expressed interest and a positive attitude toward incorporating math within the FCS 

curriculum. 

 Additional findings from this study also revealed that their colleagues also have 

positive attitudes towards math integration within the FCS curriculum, and as an 

important avenue towards teaching math in an applied context. Therefore, beyond the 

surveyed teachers, it is clear that other teachers within different institutions also express a 

positive attitude towards math integration. These findings may be explained by 

institutional factors and the nature of the learning environment. For instance, Casalaspi 

(2017) shared that learning institutions with a commitment to math integration are likely 

to have teachers who would show more commitment to integrating math within their 

curriculum. In some cases, half of the teachers shared they purposefully integrate math 

concepts within their classroom when teaching key FCS content, where math integration 

is essential. The study also found that more than half of the teachers enjoy integrating 

math concepts within their FCS classrooms. These findings further align with literature 

that reports FCS teachers who tend to show a positive attitude about math are readily 

focused on teaching relevant math concepts in line with their FCS curriculum (Harwell et 

al., 2017; Stein et al., 2020).  

 Despite some teachers expressing concern that math concepts within FCS need to 

be facilitated by the math department, three-thirds of the participants were aware of the 

importance of math in increasing the achievement of students within the FCS courses. 

Casalaspi (2017) shared part of the reason why FCS teachers are reluctant to facilitate 

math learning was largely due to a lack of prior skills and knowledge about math 
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instruction delivery. Moreover, since most FCS concepts are largely anchored in social 

sciences (Casalaspi, 2017; Wilmarth, 2018), it may be understandable why some teachers 

held the belief that math should be facilitated by the math department. Regardless of 

these observations, a high percentage of teachers expressed optimism that they were well-

positioned to facilitate math teaching or integration within their FCS courses. 

Specifically, teachers noted that if provided with adequate resources, such as 

administrative support, textbooks, training, and other forms of teaching assistance, they 

would further the integration of math concepts in their classrooms. Carter et al. (2015) 

cautioned that a lack of resources might be a potential reason for negative attitudes 

among some teachers when integrating math concepts in FCS courses. These findings 

were noted in this study where less than half of the teachers indicated they have adequate 

curriculum materials to enable them to integrate math concepts within their FCS 

classrooms. 

 Despite the lack of necessary curriculum materials, most teachers felt integrating 

math in their FCS curriculum is an important aspect when addressing potential negative 

attitudes FCS teachers may have towards math integration. FCS teachers also noted that 

increasing the academic rigor of the FCS courses through math integration will not result 

in a low number of students enrolling in FCS courses. Also, teachers believed their 

students can understand advanced math concepts if they are introduced in their FCS 

curriculum. Frazier (2018) reported when given an opportunity, more teachers would be 

more willing to learn suitable math concepts within the FCS program and support state 

efforts of integrating math concepts within the FCS curriculum. Based on these 
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observations, it becomes clear that teachers have a positive attitude towards math 

integration, despite personal challenges such as lack of adequate training and resources 

on math integration. 

In terms of teacher collaboration, findings revealed that in the past most teachers 

have made efforts to collaborate with other math teachers in their schools regarding math 

application in FCS settings. Teachers also noted that their mathematics instructor(s) made 

committed efforts to collaborate with them, while their colleague(s) from the 

mathematics department regularly shared ideas and materials related to math instruction 

in their FCS courses. Moreover, the surveyed teachers also shared that their school 

administrators often encourage academic integration for FCS and/or CTE through 

collaboration with math teachers. Therefore, it is evident from these insights that teachers 

within the United States generally have a positive attitude towards math integration 

within their FCS courses. The obtained findings reflect those in the literature on the 

growing interest FCS teachers within the FCS curriculum hold, regarding math 

integration within the family and consumer science courses (Perkins et al., 2017; 

Struckmeyer, 2018; Wilcockson et al., 2020).  

Teachers Have Low Self-Efficacy of Integrating Math Concepts in the FCS  

Research Question 2 was developed to examine the self-efficacy levels of FCS 

teachers for integrating math, as reported through a measure of self-efficacy. The Riggs 

& Enochs Math Scale on self-efficacy was used to assess the levels of self-efficacy 

among teachers. Findings revealed that few FCS teachers tend to express actual interest 

in the classroom to integrate math concepts within the FCS curriculum. More than half of 
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the teachers who made efforts to integrate math concepts revealed they often fail to 

integrate math concepts as may be required to meet set student needs. Furthermore, about 

a third of the participants shared they felt effective in integrating math concepts within 

their FCS courses, which is a very low percentage of teachers. The issue of low self-

efficacy may be attributed to a lack of adequate curriculum resources and training among 

the surveyed FCS teachers on how to integrate math concepts. As previously noted, 

three-thirds of the teachers expressed a positive attitude towards math integration but 

expressed concerns about the lack of resources and training on how to achieve this goal. 

Thus, the high number of FCS teachers who expressed low self-efficacy is a likely result 

of a lack of relevant skills and knowledge regarding math integration (Struckmeyer, 

2018; Wilcockson et al., 2020). 

 In line with the self-efficacy theory, Albert Bandura shared that individuals who 

lack personal confidence or belief in their abilities tend to show low self-efficacy in 

achieving high outcome expectations (Bandura, 1977, 1986).  Furthermore, Bandura 

(1977) added that individuals who show low self-efficacy tend to be characterized by 

possible limitations in their skills, knowledge, or experience in terms of solving tasks. As 

applies to this study, the surveyed FCS teachers indicated they are not well-positioned to 

integrate math concepts within the FCS curriculum. They often fail to integrate math 

concepts because it is not as simple as teaching FCS concepts and are less aware of the 

necessary steps to effectively integrate math concepts within the FCS curriculum. 

Importantly, however, low self-efficacy is a result of external factors related to career 

training and competence, as opposed to personal factors such as negative stereotypes or 
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attitudes about math integration within the FCS curriculum (Carter et al., 2019; Pedersen, 

2018).  

 Bandura (1997) shared that the level of self-efficacy often triggers a course of 

action among individuals in aspiring towards achieving specific ends. For instance, 

teachers who feel less effective in delivering math instruction are more likely to express 

willingness to learn, fill potential gaps in knowledge, and achieve desired outcomes of 

teaching or integrating math within their FCS curriculum. In the current study, FCS 

teachers expressed readiness and willingness to engage with their peers and colleagues in 

math integration to improve their skills. Deaton et al. (2018) shared that individuals who 

show low self-efficacy are likely to embrace measures to address their failures and 

overcome possible obstacles when they remain optimistic. These literature insights are 

confirmed by observations made in this study that found FCS teachers show a high 

positive attitude about math integration despite lacking necessary training on the same. 

As a result of the positive attitudes, the teachers were more likely to embrace measures 

such as collaborating with their colleagues, consulting with their math instructors, and 

sharing ideas on how to improve their math teaching skills within the FCS curriculum. 

The need for regular collaboration and engagement with their colleagues may 

have been influenced by various factors. For instance, half of the teachers shared they are 

less effective in monitoring when students are applying math concepts within the FCS 

curriculum; thereby, the need to consult with their colleagues (Merrill & Lawver, 2019). 

Moreover, a third of the teachers indicated they lack a full understanding of math 

concepts and how to apply it within the FCS curriculum. Another section of teachers 
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revealed they are unable to explain to their students how different math concepts are 

applied within the FCS curriculum, further emphasizing the need to collaborate with a 

math instructor(s) at their schools. Such close collaborations between teachers and math 

instructors enabled them to answer math-related questions posed by their students and 

overcome the challenge associated with a lack of necessary skills to integrate math 

concepts within the FCS curriculum (Kabaci, 2016; Pedersen, 2018). Therefore, the 

results further stress that teachers surveyed in this study tended to show low self-efficacy 

in integrating math concepts. A limitation that drives them to collaborate with math 

teachers when a need arises to teach students how to apply the appropriate math concepts 

(Cook, 2020; Holland, 2018).  

Potential reasons for low self-efficacy among FCS teachers were attributed to 

three factors: the level of education, the grade levels they teach in school, and years of 

teaching experience. Results from the Kruskal Wallis H test indicated the level of 

education, experience, and grade taught influences teachers in terms of their ability to 

facilitate math integration. For instance, individual desire to continually work towards 

integrating math concepts within the FCS curriculum was affected by the grade level a 

teacher teaches and years of experience. To elaborate, teachers who facilitate learning in 

Grades 11 and 12 were less likely to work towards integrating math concepts within the 

FCS curriculum. This is possibly due to the math requirements in higher grades are more 

complex than for teachers teaching FCS in Grades 6 and 7 where math concepts are 

largely basic and easily applicable. Skaalvik and Skaalvik (2016) also noted that self-

efficacy tends to decrease with increasing task difficulty. Furthermore, more experienced 
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teachers are less likely than less experienced teachers to encounter problems in 

integrating math concepts within their FCS curriculum. Results further noted teachers 

who had an undergraduate degree were less likely to work towards integrating math 

concepts within the FCS curriculum than were teachers who had attained a master’s 

and/or doctorate degree.  

Similar trends about low self-efficacy among teachers were also recorded where 

individual effort and ability to integrate math concepts with FCS concepts were impacted 

by the level of education, teaching experience, and the grade a teacher teaches. Individual 

effectiveness in monitoring student math concepts in the FCS curriculum, effectiveness in 

the integration of math concepts within the FCS curriculum, and inability to integrate 

math concepts within the FCS curriculum were all associated with the level of education, 

teaching experience, and the grade a teacher teaches. Teachers also shared that their 

concentration on math discipline during their career path to FCS was limited by the fact 

they had completed fewer math courses. Compared to the high number of math concepts 

completed in high school, they were more likely to complete fewer math courses when 

they transitioned to community colleges or other higher learning institutions. Thus, 

teachers who participated in this study shared low self-efficacy largely resulted from a 

lack of knowledge and skills in math integration within the FCS curriculum because their 

social science specialties were less focused on math integration concepts.  

Barriers Preventing Math Integration in the FCS Curriculum  

Research Question 3 intended to identify potential barriers that hinder surveyed 

teachers in integrating math concepts in their FCS curriculum. Analysis of the teachers’ 
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needs revealed different challenges teachers encountered when integrating math concepts 

in their classrooms. A major concern among teachers was that three-quarters of the 

teachers had never participated in any professional development activities related to math 

integration. The results echo findings from the Riggs & Enochs math self-efficacy scale 

where teachers shared, they lacked the skills and knowledge on how to integrate math 

within their FCS courses. The findings are also in line with past research findings where 

despite the high interest among teachers towards math integration, lack of teacher 

training remains a key hindrance in achieving this goal (Carter et al., 2019; Davis, 2014). 

The study also found the lack of adequate resources on curriculum development and 

textbook resources contributed to the slow implementation of math integration within the 

FCS curriculum (Dougherty & Harbaugh 2019). 

 Lack of training on math concept integration was also associated with the high 

number of teachers who expressed interest in participating in additional workshops 

related to mathematics integration. As such, this indicates that learning institutions may 

have limited training opportunities for teachers’ career progress and growth, such as 

conferences and regular workshops (Dougherty & Harbaugh 2019). Overcoming these 

challenges prompted some teachers to closely engage with their colleagues and learn how 

they can integrate math into their FCS courses. Besides peer-to-peer learning, institutions 

need to create formal channels of knowledge sharing and exchange to further facilitate 

efforts meant to achieve comprehensive math integration objectives (Carter et al., 2019; 

Erwin, 2018). Teachers also expressed a willingness to take relevant courses on math 

integration in the FCS curriculum. This further showed a possible challenge of the lack of 
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integration concepts within the education curriculum to assist FCS teachers on how to 

integrate math concepts in their teaching programs. Another possible barrier that prevents 

teachers from integrating math concepts was a lack of math credit for various FCS 

courses as shared by most teachers. Therefore, addressing these concerns would increase 

the rate of math integration within the FCS curriculum. In doing so, teachers would be 

better equipped and trained to be knowledgeable about specific math concepts for 

integration into their courses and potential benefits students could gain from such math 

integration processes.  

Correlation Between Demographic Variables and Self-Efficacy  

Research Question 4 was set to examine whether there is a correlation between 

demographic variables and self-efficacy in teaching math. Results revealed there was a 

large and significant correlation between the three demographic variables and self-

efficacy. The three variables included the grade a teacher teaches in school, individual 

teaching experience, and the level of education. Teachers who teach lower-level grades 

were more likely to report high self-efficacy levels than were teachers who taught FCS 

programs in higher grades. The level of difficulty in subject teaching may contribute to 

such variation as complex FCS programs may require advanced math concepts and if 

teachers are not adequately trained, they are more likely to show low self-efficacy in 

delivering complex math concepts (Dougherty & Harbaugh 2019). Lower levels of math 

classes are assumed to have less complex math integration requirements and, therefore, 

most FCS teachers are likely to report high self-efficacy in delivering relevant math 

concepts in their FCS courses (Dougherty & Harbaugh 2019).  
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By contrast, teachers who have more experience are also likely than less 

experienced teachers to show high self-efficacy in delivering math concepts (Pedersen, 

2018). Prolonged exposure to the same challenge among senior teachers may contribute 

to individual teacher efforts to prepare and resolve possible challenges, whereas junior 

teachers with limited exposure may lack relevant experience on challenges and 

opportunities to expect when integrating math concepts in their classrooms (Pedersen, 

2018). Finally, the years of experience also align with the level of education. Doctorate 

level teachers are more likely to report higher self-efficacy due to the mastery of their 

topic than teachers who hold undergraduate degrees. A high level of education tends to 

enhance individual self-efficacy since prolonged training is likely to add relevant skills 

and knowledge on different math concepts and how to integrate them into the classroom 

(Merrill & Lawver, 2019). These insights were further noted in the study where there was 

a significant positive correlation between the experience of a teacher, education level, and 

self-efficacy.  

Recommendations for Implementation 

 The findings of this study identify important areas for FCS curriculum 

implementation when integrating math concepts. Teachers generally show a positive 

attitude and are largely supportive of efforts tailored towards math integration within the 

FCS curriculum. Administrators and educators need to leverage the large support that 

teachers have towards math integration and put in place a suitable curriculum to achieve 

this integration process. Further, teachers would benefit from targeted professional 
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development supporting collaboration with math teachers to integrate a robust and 

applied math curriculum similar to the Math-in-CTE projects (Stone et al., 2008). 

Another important recommendation for implementation relates to low self-

efficacy levels among teachers in the integration process. Results revealed that most 

teachers lack skills and relevant training about the math integration process. Thus, the 

successful integration of math concepts in the FCS curriculum would depend on 

institutional support for teacher training and equipment.  

The curriculum for FCS needs to provide more deliberate examples in FCS 

content. Further, teachers need more examples of practical math applications to enhance 

the levels of college and career readiness of their students. FCS educator preparation 

programs should be challenged to examine math integration in the teacher preparation 

curriculum. Specifically, math should be integrated more into pedagogy coursework and 

the types of core mathematical classes taken in the undergraduate program should be 

evaluated. Is an applied mathematics course more appropriate than freshman algebra? 

Finally, institutions need to acknowledge possible barriers that contribute to poor 

integration of math concepts within the FCS curriculum and put in place systems to 

enable or motivate teachers with the integration process. Some of the main considerations 

include availing adequate curriculum resources, increasing student enrollment, providing 

training and career advancement through workshops, and developing a college 

curriculum that helps pre-service teachers learn about math integration before they join 

the FCS profession. 
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Recommendations for Further Research  

 Recommendations for future research are informed by the identified study 

limitations. Since it was difficult to establish causality between teacher self-efficacy and 

math concept integration through this correlational study, future studies need to consider 

experimental and longitudinal studies. Such studies would help researchers identify the 

relationship between causes and effects of teacher self-efficacy and math integration 

(Creswell, 2014). Future research also needs to triangulate the data with qualitative 

studies to supplement the current quantitative study. The use of qualitative studies would 

enable researchers to collect in-depth data on the topic using interviews, focus group 

discussions, observations, and archive data such as minutes of board meetings or school 

policies regarding math integration within the FCS curriculum. In the process, detailed 

data could be obtained to ensure the validity and trustworthiness of the current study 

findings. Besides, qualitative data would also ensure the collection of participant 

perceptions, opinions, and feelings about this topic. Diversifying the sample size, such as 

including students, parents, and administrators would be important in triangulating the 

data and confirming insights shared by teachers about math integration and self-efficacy. 

Increasing the duration of this study and increasing funding to achieve a nationwide 

sample would also ensure that future studies address the potential shortcomings of this 

study.  

 Further research would also include a more in-depth study between the 

demographic variables including age and gender to find correlations as to how prior 

teaching, work, and life experiences may impact the self-efficacy levels of FCS teachers. 



Texas Tech University, Nadia Berleth, December 2020 

105 
 

Possible influencers like gender can also be investigated how prior industry experience 

has impacted the self-efficacy levels of individuals before becoming an FCS teacher. 

 In addition, future research would include identifying the connection between 

workforce math and academic math to explore the skills needed for the workforce. This 

idea comes to light based on a widespread belief of workers not attaining the adequate 

education to meet the demands of a changing workforce leading to a mismatch of skills 

(Handel, 2003).   

Implications and Limitations  

 Implications of this study allude to the fact that successful math integration in the 

FCS curriculum across the United States would depend on the level of teacher 

preparedness in math integration. At the time of writing, most teachers were limited to 

their FCS courses, most of which may not specifically focus on math concepts (Deaton et 

al., 2018; Harwell et al., 2017; Merrill & Lawver, 2019). As a result, teachers may be 

reluctant in working towards math integration. Besides, lack of student credit for math 

integration within the FCS curriculum may discourage teachers from integrating math 

concepts into their classrooms. Access to teaching resources and curriculum on math 

integration might also increase challenges attributed to slow uptake and implementation 

of math integration within various FCS programs.  

Despite the current study findings, there are potential limitations associated with 

this study. For example, being a correlational study, the data collected from the surveys 

were limited in attempting to establish causality. The nature of the collected data is also a 

limitation in that statistical information collected in this study omits important human 
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elements such as feelings, opinions, and views about teachers’ self-efficacy and math 

integration. Moreover, participants of this study were largely limited to FCS teachers 

across the United States and there were no views from other stakeholders such as learners 

or parents regarding how effective teachers tend to be during math integration. Finally, 

the limited time and costs associated with conducting this study may have contributed to 

fewer participant responses than the previously projected sample size. As such, the 

obtained findings may not be representative of the entire population of FCS teachers, 

resulting in a potential bias in the interpretation of the final results. 

Summary 

 The results obtained in this study have been elaborated and examined in light of 

previous research and the self-efficacy hypothesis. Results indicate that teachers tend to 

have high levels of self-efficacy towards math integration. However, due to limited 

training on how to integrate math concepts, teachers tend to show low self-efficacy when 

teaching math concepts or when helping students with math problems. Potential barriers 

to teachers’ self-efficacy include inadequate resources to facilitate curriculum integration 

and limited training in terms of few training opportunities and workshops. Teachers also 

noted that they have had limited professional development activities related to 

mathematics integration further impacting negatively on their efforts to integrate math 

concepts within their FCS courses. These findings have relevance in the implementation 

process where institutions need to consider measures to train and avail adequate resources 

to teachers. Considering potential limitations such as lack of triangulation, cross-sectional 

data, and time constraints, future studies need to improve on this study through 
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longitudinal research and triangulate data through interviews and focus group discussions 

to confirm the current study findings. 
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APPENDICES 

Appendix A 

Survey of Mathematics Integration 

 

Teachers' Self-Efficacy in Math Integration Survey - Study 

 

 

Start of Block: Block 6 

 

The purpose of this survey is to learn more about the Family and Consumer Sciences 

teachers' level of self-efficacy towards math integration within the Family and Consumer 

Sciences curriculum.  

Your participation in this survey is completely voluntary, and your participation in the 

survey process indicates your willingness to participate in the study. Your participation 

will not reasonably place you at risk of criminal or civil liability, or be damaging to your 

financial standing, employability, or reputation.  

Any responses that you provide will remain anonymous and will not be attributed to 

anyone at an institution or state. The data provided will be reported collectively. No data 

will be attributed to one individual or institution, and any identifying characteristics that 

could be related to an individual will be removed in the reporting.  

The survey should take about 20 minutes to complete. The survey is anonymous, but you 

may select to provide your name and email to be entered into a drawing for one of four 

$50 Amazon.com gift cards.  

Please answer the following questions as fully and accurately as possible.  

 

End of Block: Block 6 
 

Start of Block: Teacher Characteristics 

 

 In this first section of the survey you will be answering items to collect demographic 

data and to determine a general sense of comfort with math integration.  
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Please attempt to answer each item of the survey, however, you may skip any item if you 

feel uncomfortable answering.  

 

 

 

Q1 How many years have you been teaching (including this year)? 

▼ 0-5 (4) ... 30+  

 

 

 

Q2 Please provide your education history, including your degree, the discipline, and the 

year completed.  

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 

 

 

 



Texas Tech University, Nadia Berleth, December 2020 

119 
 

Q3 What is your age?  

o 22-30   

o 31-39   

o 40-49   

o 50-59   

o 60+   

 

 

 

Q4 What is your gender? 

o Male   

o Female   

o Gender Non-Conforming   

o Prefer not to answer   
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Q5 What is your race or ethnicity? 

o African American   

o Asian   

o Caucasian   

o Hispanic   

o Native American   

o Pacific Islander   

o Other   

 

 

 

Q6 What was your initial route to Family and Consumer Sciences certification?  

o Traditional University route (Bachelor's with Initial Certification)   

o Master's with Initial Certification   

o Postbac Certification Program   

o Alternative Licensure or Certification   

o No Certification   

o Other   
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Q7 What grades do you teach? (Please check all that apply).  

▢ 6   

▢ 7   

▢ 8   

▢ 9   

▢ 10   

▢ 11   

▢ 12   
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Q8 Please select the Family and Consumer Sciences associations you belong to as an 

educator professional.  

▢ American Association of Family and Consumer Sciences   

▢ Association for Career and Technical Education   

▢ Family and Consumer Sciences Education Association   

▢ FCCLA   

▢ State Level Family and Consumer Sciences Organization   

▢ Other, please specify below  

________________________________________________ 

▢ None, I am not a member of any FCS related organizations   

 

 

 

Q9 In addition to Family and Consumer Sciences, what other areas of teaching 

endorsements, certifications, or teaching licenses do you hold?  

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 
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Q10  

Thinking back to your academic career, click and drag on the bar graph below to indicate 

the number of math courses you completed for each level of your education. If a level 

does not apply, such as Graduate level, leave the marker at 0.    

 0 1 2 3 4 5 

 

High School Math  

 

Two-year College/Community College 

Math  
 

Four-year College/University Math  

 

Graduate Level Math (e.g. statistics)  

 

 

 

 

 

Q11  

Click and drag on the bar graph below to indicate your experience with high school math 

courses. They were... 

 

 

Extremely 

easy 

Moderately 

easy 

Slightly 

easy 

Neither easy 

nor difficult 

Slightly 

difficult 

Moderately 

difficult 

Extremely 

difficult 

 

0 1 2 3 4 5 6 7 8 9 10 

 

Extremely easy (18) 
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Q12 Click and drag on the bar graph below to indicate how much you like math? 

 

Like a great 

deal 

Like a 

moderate 

amount 

Like a little Neither like 

nor dislike 

Dislike a 

little 

Dislike a 

moderate 

amount 

Dislike a 

great deal 

 

0 1 2 3 4 5 6 7 8 9 10 

 

Like a great deal  

 

 

 

 

 

Q13 Professionally and personally, has math become easier for you over time?  

o Yes   

o Somewhat    

o No   

 

 

 

Q14 Click and drag on the bar graph below to indicate how comfortable you are when 

teaching math concepts.  

Extremely 

comfortable 

Moderately 

comfortable 

Slightly 

comfortable 

Neither 

comfortable 

nor 

uncomfortable 

Slightly 

uncomfortable 

Moderately 

uncomfortable 

Extremely 

uncomfortable 

 

0 1 2 3 4 5 6 7 8 9 10 

 



Texas Tech University, Nadia Berleth, December 2020 

125 
 

Extremely comfortable  

 

 

 

 

 

Q15 Click and drag on the bar graph below to indicate how well you facilitate your 

students' understanding and applications of math for their workforce expectations.  

Extremely well Very well Moderately well Slightly well Not well at all 

 

0 1 2 3 4 5 6 7 8 9 10 

 

Extremely well  

 

 

 

End of Block: Teacher Characteristics 
 

Start of Block: Program & School Characteristics 

 

 This section asks about your local FCS program.  

 

 

Please attempt to answer each item of the survey, however, you may skip any item if you 

feel uncomfortable answering.  
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Q16 How would you describe the location of your school? 

o Rural (community population under 5,000)   

o Small Urban (community population 5,000 - 20,000)   

o Urban (community population 20,000 +)   

 

 

 

Q17 Including you,  

 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 

 

how many FCS teachers are in your 

building?  

how many FCS teachers are in your 

district?   

how many FCS teachers participate in 

professional development for Math 

integration?  

 

how many FCS teachers teach Personal 

Finance Literacy in your district?   
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Q18 Who is responsible for teaching Personal Financial Literacy? 

▢ Business department   

▢ FCS department   

▢ Math department   

▢ Social Studies department   

▢ Other, please specify  

________________________________________________ 

▢ Our school does not teach Personal Financial Literacy.   

 

 

Q19 Approximately, how many total students: 

 0 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300 

 

do you teach in your courses each year?  
 

are enrolled in your local FCS program?  
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Q20 Do students receive core academic credit for any courses taught in your FCS 

program? For example, math credit for financial literacy.  

o No   

o Yes, please specify ________________________________________________ 

 

 

 

Q21 What type of scheduling does your school system utilize?  

o A/B block   

o 4x4 block   

o 6 period   

o 7 period   

o 8 period   

o Other   

 

End of Block: Program & School Characteristics 
 

Start of Block: Teacher Opinions 
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Q22 Please indicate your personal opinion about each statement by clicking on the 

appropriate response at the right of each statement.  
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Strongly 

Agree (1) 
Agree (2) 

Uncertain 

(3) 
Disagree (4) 

Strongly 

disagree (5) 

Students learn 

mathematics 

best in a 

traditional 

mathematics 

course. (1)  

o  o  o  o  o  

Students learn 

mathematics 

best in 

applied 

learning 

environments. 

(2)  

o  o  o  o  o  

Mathematics 

is an integral 

component of 

FCS. (3)  
o  o  o  o  o  

Mathematics 

teachers in 

my school 

recognize the 

value FCS 

has for 

teaching 

mathematics. 

(4)  

o  o  o  o  o  

I believe I 

should 

integrate 

mathematics 

into my 

curriculum. 

(5)  

o  o  o  o  o  
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FCS 

education 

provides an 

excellent 

avenue to 

teach 

mathematics 

in an applied 

context. (6)  

o  o  o  o  o  

I purposely 

integrate 

mathematical 

concepts into 

my lessons. 

(7)  

o  o  o  o  o  

FCS 

education is a 

mathematics-

rich content 

area. (8)  

o  o  o  o  o  

I enjoy 

linking 

mathematical 

concepts to 

FCS settings. 

(9)  

o  o  o  o  o  

Mathematics 

should be 

taught in the 

mathematics 

department 

not in the 

FCS 

department. 

(10)  

o  o  o  o  o  
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The 

curriculum I 

teach can 

help students 

achieve the 

mathematics 

standards of 

learning set 

by my state. 

(11)  

o  o  o  o  o  

Student 

achievement 

increases with 

the 

integration of 

mathematics 

into the FCS 

curriculum. 

(12)  

o  o  o  o  o  

I could 

integrate 

more 

mathematics 

skills into my 

FCS 

curriculum 

than what I 

am currently 

integrating. 

(13)  

o  o  o  o  o  

There are 

adequate 

curriculum 

materials 

available to 

integrate 

mathematics 

into my 

curriculum. 

(14)  

o  o  o  o  o  
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Mathematics 

integration is 

not important 

to the FCS 

curriculum. 

(15)  

o  o  o  o  o  

Our state 

standards 

have played a 

role in the 

decreasing 

number of 

students 

enrolled in 

the FCS 

program. (16)  

o  o  o  o  o  

If I increase 

the academic 

rigor of my 

courses, the 

students will 

elect to not 

enroll in my 

courses. (17)  

o  o  o  o  o  

Students do 

not want to 

learn about 

mathematics 

in my 

courses. (18)  

o  o  o  o  o  

My students 

are not 

capable of 

understanding 

difficult 

mathematical 

concepts used 

in the FCS 

profession. 

(19)  

o  o  o  o  o  
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End of Block: Teacher Opinions 
 

Start of Block: Teacher Collaboration 
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Q23 Please indicate your personal opinion about each statement by clicking on the 

appropriate response at the right of each statement.  
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Strongly 

Agree (1) 
Agree (2) 

Uncertain 

(3) 

Disagree 

(4) 

Strongly 

disagree (5) 

I have 

considered 

collaborating 

with the 

mathematics 

teachers in 

my school. 

(1)  

o  o  o  o  o  

The 

mathematics 

instructor(s) 

make an 

effort to 

collaborate 

with me. (2)  

o  o  o  o  o  

I make an 

effort to 

collaborate 

with the 

mathematics 

instructor(s) 

at my school. 

(3)  

o  o  o  o  o  

My 

colleague(s) 

from the 

mathematics 

department 

and I 

regularly 

share ideas 

and materials 

related to 

mathematics 

instruction in 

my FCS 

courses. (4)  

o  o  o  o  o  



Texas Tech University, Nadia Berleth, December 2020 

137 
 

My school 

administrators 

encourage 

academic 

integration 

for FCS 

and/or CTE 

through 

collaboration 

with math 

teachers. (5)  

o  o  o  o  o  

 

 

End of Block: Teacher Collaboration 
 

Start of Block: Teacher Needs 
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Q24 Please indicate your personal opinion about each statement by clicking on the 

appropriate response at the right of each statement.  
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Strongly 

Agree (1) 
Agree (2) 

Uncertain 

(3) 
Disagree (4) 

Strongly 

disagree (5) 

I have 

participated 

in 

professional 

development 

activities 

related to 

mathematics 

integration. 

(1)  

o  o  o  o  o  

I would like 

to participate 

in additional 

workshops 

related to 

mathematics 

integration. 

(2)  

o  o  o  o  o  

I am 

interested in 

how teachers 

have 

integrated 

mathematics 

into their 

FCS 

curricula. (3)  

o  o  o  o  o  

I am 

interested in 

taking 

courses on 

mathematics 

integration in 

FCS 

education. (4)  

o  o  o  o  o  
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I am 

interested in 

learning how 

to teach 

mathematics 

in applied 

contexts. (5)  

o  o  o  o  o  

I would teach 

a course 

focusing on 

“mathematics 

applied to 

FCS” if 

students 

could receive 

mathematics 

credit for the 

course. (6)  

o  o  o  o  o  

I would be 

interested in 

reviewing a 

curriculum 

for a 

mathematics 

course that is 

suitable for 

FCS 

education. (7)  

o  o  o  o  o  

I would be 

interested in 

developing a 

curriculum 

for a 

mathematics 

course 

suitable for 

FCS 

education. (8)  

o  o  o  o  o  
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I would be 

interested in 

attending an 

in-service 

workshop on 

mathematics 

integration if 

the 

mathematics 

instructors 

from my 

school would 

also attend. 

(9)  

o  o  o  o  o  

I would 

increase my 

integration of 

mathematics 

if the 

curriculum 

specialists 

develop more 

teaching 

materials that 

integrate 

mathematics 

into the FCS 

curriculum. 

(10)  

o  o  o  o  o  

 

 

End of Block: Teacher Needs 
 

Start of Block: The Riggs and Enochs Scale 

 

Q25 When responding to this section these items reflect your teaching related to math 

integration.  

 

 

Please indicate the degree to which you agree or disagree with each statement below by 
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clicking on the appropriate option to the right of the question.  
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Strongly 

Agree (1) 
Agree (2) 

Uncertain 

(3) 
Disagree (4) 

Strongly 

Disagree (5) 

I continually 

find better 

ways to 

integrate 

math 

concepts 

within FCS 

curriculum. 

(1)  

o  o  o  o  o  

Even if I try 

very hard, I 

do not 

integrate 

math 

concepts as 

well as 

simply 

teaching FCS 

concepts. (2)  

o  o  o  o  o  

I know the 

steps 

necessary to 

integrate 

math 

concepts 

within the 

FCS 

curriculum 

effectively. 

(3)  

o  o  o  o  o  
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I am not very 

effective in 

monitoring 

when 

students are 

applying 

math 

concepts 

within the 

FCS 

curriculum. 

(4)  

o  o  o  o  o  

I generally 

integrate 

math 

concepts 

within the 

FCS 

curriculum 

ineffectively. 

(5)  

o  o  o  o  o  

I understand 

math 

concepts well 

enough to be 

effective in 

integrating 

math 

concepts 

within the 

FCS 

curriculum. 

(6)  

o  o  o  o  o  
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I find it 

difficult to 

explain to 

students how 

the math 

concept is 

applied 

within the 

FCS 

curriculum. 

(7)  

o  o  o  o  o  

I typically 

can answer 

students' 

math 

questions. (8)  

o  o  o  o  o  

I wonder if I 

have the 

necessary 

skills to 

integrate 

math 

concepts 

within the 

FCS 

curriculum. 

(9)  

o  o  o  o  o  

Given a 

choice, I will 

not invite the 

principal to 

evaluate my 

integration of 

math 

concepts 

within the 

FCS 

curriculum. 

(10)  

o  o  o  o  o  
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When a 

student has 

difficulty 

understanding 

a math 

concept, I am 

usually at a 

loss as to how 

to help the 

student 

understand it 

better. (11)  

o  o  o  o  o  

When 

integrating 

math 

concepts 

within the 

FCS 

curriculum, I 

welcome 

student 

questions. 

(12)  

o  o  o  o  o  

I do not know 

how to get 

students 

excited about 

math. (13)  

o  o  o  o  o  

 

 

 

 

Q26 If you have any additional comments or ideas related to math integration in FCS, 

please share them here.  

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 
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________________________________________________________________ 

________________________________________________________________ 

 

 

 

 Thank you for your time and dedication to FCS!  

 

End of Block: The Riggs and Enochs Scale 
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Appendix B 

IRB Approved 

Berleth, Nadia 

________________________________________________________________________ 

 

From: hrpp@ttu.edu 

Sent: Thursday, July 30, 2020 2:51 PM 

To: Alexander, Karen; Berleth, Nadia 

Subject: IRB2020-597 - Initial: Exempt Approval 

 

Jul 30, 2020 2:51 

PM CDT 

 

Karen Alexander 

Fam and Consumer Sci Education 

 

Re: IRB2020-597 Determining the Integration of Mathematical Concepts in 
Family and Consumer Sciences Education 

 

Findings: Good luck with your research. 

 

Dear Dr. Karen Alexander, Dorothy Durband, Cindy Miller, Nadia Berleth: 

 

The Human Research Protection Program determined that your project meets at least 
one of the federal exempt categories under 45 CFR 46 
Category 2.(i). Research that only includes interactions involving educational tests 
(cognitive, diagnostic, aptitude, achievement), survey procedures, interview procedures, 
or observation of public behavior (including visual or auditory recording). 
The information obtained is recorded by the investigator in such a manner that the 
identity of the human subjects cannot readily be ascertained, directly or through 
identifiers linked to the subjects. 

 
 

mailto:hrpp@ttu.edu
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The determination was made on July 30, 2020. Annual review is not required, 
and no expiration date will be listed on your letter. 

 

The research must follow Texas Tech University’s Operating Procedures, the Belmont 
Report, and 45 CFR 46. If changes to the approved protocol occur, a Modification 
Submission must be reviewed and approved by the IRB before implementation. Please 
contact the Human Research Protection Program to determine if a modification is 
needed or submit a Modification Submission in Cayuse IRB. Please be aware that 
changes to the research protocol may prevent the research from qualifying for exempt 
review and require submission of a new IRB application or other materials to the Texas 
Tech University IRB. 

 

A goal of the IRB is to prevent negative occurrences during any research study. 
However, despite our best intent, unforeseen circumstances or events may arise during 
the research. If a deviation, unanticipated problem or adverse event happens during your 
research, please notify the Texas Tech University, Human Research Protection Program 
as soon as possible (45 CFR 46). We will ask for a complete explanation of the event 
and for you to submit an Incident Submission in Cayuse IRB. 

 

Your study may be selected for a Post-Approval Monitoring (PAM). You will be notified 

if your study has been chosen for a PAM. A PAM investigator may request to observe 

your data collection procedures, including the consent process. 

 

Once your research is complete, please use a Closure Submission to archive this study. 
IRBs that remain active are subject to audit by the IRB. 

 

Sincerely, 

 

Kelly Cukrowicz, Ph.D. 

Chair Texas Tech University Institutional Review 
Board Professor, Department of Psychological 
Sciences Human Research Protection Program 
357 Administration Building 
Lubbock, Texas 79409-1075 
T 806.742.2064 

www.hrpp.ttu.edu 

  

http://www.hrpp.ttu.edu/
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Appendix C 

Permission to Use Survey 
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Appendix D 

Pilot Study Recruitment Email 

 
From: Alexander, Karen  
Sent: Tuesday, August 4, 2020 7:36 PM 
To: LeadFCSEd <messages@leadfcsed.org> 
Cc: Berleth, Nadia <nadia.berleth@ttu.edu> 
Subject: Doctoral Research, Math Integration in FCS, Pilot Study 
 
Hello Colleagues, 
I need your assistance. Nadia Berleth is a doctoral degree candidate in the Family and Consumer 
Sciences Doctoral Program at Texas Tech. In a couple of weeks, she will be launching a 
nationwide survey to gather data for her dissertation, Family and Consumer Sciences Teachers' 
Level of Self-Efficacy Towards Math Integration within the Family and Consumer Sciences 
Curriculum. To prepare for data collection, we need to pilot her instrument with a similar 
population. Will you please consider completing her pilot instrument?  
 
In the pilot instrument only, there are required responses to provide feedback on the survey at 
the end of each section. Survey questions are designed to allow participants to skip items if they 
feel uncomfortable answering them, except for those questions at the end of each section. 
Please attempt to answer each item of the survey to help the researchers validate the 
items. This survey should only take 20 minutes to complete. 
 
Your participation in this survey is completely voluntary, and your participation in the survey 
process indicates your willingness to participate in the study. Your participation will not 
reasonably place you at risk of criminal or civil liability or be damaging to your financial standing, 
employability, or reputation. Any specific comments that you provide will remain anonymous 
and will not be attributed to anyone at an institution or state. The data provided will be 
reported collectively. No data will be attributed to one specific institution, and any identifying 
characteristics that could be related to an individual will be removed in the reporting. There are 
no foreseeable risks to your participation. To protect your confidentiality identifiers will be 
removed from the data. 
 
Please click here for the survey. If the link does not work, please copy, and paste the link found 
below onto your browser. 
 
https://ttuhumansciences.qualtrics.com/jfe/form/SV_eKzkSyOtlBVOOt7 
 
Thank you in advance for your participation! Your insights will strengthen her overall study. 
Please let me know if you have any questions. 
 
Karen 
 

mailto:messages@leadfcsed.org
mailto:nadia.berleth@ttu.edu
https://nam04.safelinks.protection.outlook.com/?url=https%3A%2F%2Fttuhumansciences.qualtrics.com%2Fjfe%2Fform%2FSV_eKzkSyOtlBVOOt7&data=04%7C01%7CNadia.Berleth%40ttu.edu%7C7425cd72535242cc2db908d8711b9fd1%7C178a51bf8b2049ffb65556245d5c173c%7C0%7C0%7C637383710741786334%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C1000&sdata=upZEsyblqe9lWXMJq77eQXtx%2FpA3F9tn4Aw3kYPub%2B4%3D&reserved=0
https://nam04.safelinks.protection.outlook.com/?url=https%3A%2F%2Fttuhumansciences.qualtrics.com%2Fjfe%2Fform%2FSV_eKzkSyOtlBVOOt7&data=04%7C01%7CNadia.Berleth%40ttu.edu%7C7425cd72535242cc2db908d8711b9fd1%7C178a51bf8b2049ffb65556245d5c173c%7C0%7C0%7C637383710741796326%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C1000&sdata=9rywzFS%2FrK3HL4joro68g34GpXx8%2B6EVStsduux%2FxlU%3D&reserved=0
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Karen L. Alexander, Ph.D., CFCS 
Associate Professor, Program Chair 
Family and Consumer Sciences Education 
Director, The Curriculum Center for Family and Consumer Sciences 
www.ccfcs.org 
Texas Tech University 
Box 41161, 1301 Akron Ave. 
College of Human Sciences, Office 248 
Lubbock, TX 79409-1161 
806.834.2212, Office 
859.338.3866, Cell 

 
  

http://www.depts.ttu.edu/hs/fcse/
https://nam04.safelinks.protection.outlook.com/?url=http%3A%2F%2Fwww.ccfcs.org%2F&data=04%7C01%7CNadia.Berleth%40ttu.edu%7C7425cd72535242cc2db908d8711b9fd1%7C178a51bf8b2049ffb65556245d5c173c%7C0%7C0%7C637383710741796326%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C1000&sdata=P7%2BLZDcDeq2J4JzRYhVqlpTAu6AroCaI1FBuOLmxlPo%3D&reserved=0
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Appendix E 

Email Invitation to Participate in the Study 

From: Alexander, Karen  
Sent: Monday, August 17, 2020 8:14 AM 
To: LeadFCSEd <messages@leadfcsed.org> 
Subject: Research Study Participation--Family and Consumer Sciences teachers' level of self-
efficacy towards math integration 
Importance: High 
 
Good morning and thanks to everyone who helped Nadia last week with the pilot of the survey 
for doctoral degree.  She is now ready to collect data from FCS teachers. Will you kindly copy 
and forward the information below to your teachers? We appreciate your assistance with this 
research and know that it will inform all of us in our work as we advance Family and Consumer 
Sciences. 
 
Thanks for your assistance! 
 
Karen and Nadia 
 
 
 
Thank you for your participation in my doctoral research study about the Family and Consumer 
Sciences teachers' level of self-efficacy towards math integration within the Family and 
Consumer Sciences curriculum. Your participation is completely voluntary, we appreciate your 
time and effort.  
 
Your participation in this survey is completely voluntary, and your participation in the survey 
process indicates your willingness to participate in the study. Your participation will not 
reasonably place you at risk of criminal or civil liability, or be damaging to your financial 
standing, employability, or reputation.  
 
Any specific comments that you provide will remain anonymous and will not be attributed to 
anyone at an institution or state. The data provided will be reported collectively. No data will be 
attributed to one specific institution, and any identifying characteristics that could be related to 
an individual will be removed in the reporting.  
 
This study should only take 20 minutes to complete. The survey is anonymous, but you may 
select to provide your name and email to be entered into a drawing for one of four $50 
Amazon.com gift cards.  
 
Survey questions are designed to allow participants to skip items if they feel uncomfortable 
answering them. Please attempt to answer each item of the survey as fully and accurately as 
possible to help the researchers validate the items.  

mailto:messages@leadfcsed.org
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There are no foreseeable risks to your participation. To protect your confidentiality identifiers 
will be removed from the data. If you have questions regarding this research, please contact me 
or my advisor, Dr. Karen Alexander. Our contact information is below. 

Please click here for the survey. If the link does not work, please copy, and paste the link found 
below onto your browser. 
 
https://ttuhumansciences.qualtrics.com/jfe/form/SV_0HxkHB2CYm4r0ON 
 
Nadia Berleth, M.S.  
Doctoral Candidate, Family and Consumer Sciences Education  
nadia.berleth@ttu.edu – 713.588.6900 
 
 

Karen L. Alexander, Ph.D., CFCS 

Program Chair 

Family and Consumer Sciences Education 

Texas Tech University, College of Human Sciences 

Box 41162, 1301 Akron Ave. 

Lubbock, TX 79409-1162 

Office Location: 248 Human Sciences 

Office Phone: (806) 834-2212 

Cell Phone (859) 338-3866 

karen.alexander@ttu.edu  
 

 
 

  

https://nam04.safelinks.protection.outlook.com/?url=https%3A%2F%2Fttuhumansciences.qualtrics.com%2Fjfe%2Fform%2FSV_0HxkHB2CYm4r0ON&data=04%7C01%7CNadia.Berleth%40ttu.edu%7Ce5fdd6d46c6f421b952d08d8711bbe02%7C178a51bf8b2049ffb65556245d5c173c%7C0%7C0%7C637383711256349481%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C1000&sdata=8AInfKnQ7Tk9l0THcnIEzIkYyaXf9TSWj%2F9HZDBMsJA%3D&reserved=0
https://nam04.safelinks.protection.outlook.com/?url=https%3A%2F%2Fttuhumansciences.qualtrics.com%2Fjfe%2Fform%2FSV_0HxkHB2CYm4r0ON&data=04%7C01%7CNadia.Berleth%40ttu.edu%7Ce5fdd6d46c6f421b952d08d8711bbe02%7C178a51bf8b2049ffb65556245d5c173c%7C0%7C0%7C637383711256359474%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C1000&sdata=8sxA23X0%2B34aT0h1GWy3p9T7TGSdEb0MtThiN2VKpwU%3D&reserved=0
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Appendix F 

Facebook Invitation to Partipate 

 

 


