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Abstract

The purposes of this study were to compare grade 3 math achievement based on gender of
teacher and to investigate if teacher self-efficacy predicts grade 3 math achievement. This
study was framed around the concept of teacher self-efficacy. An independent sample #-test
revealed that teacher gender made a substantive difference in the outcome of students who
met grade level standards for grade 3 2018 STAAR math. A bivariate linear regression
showed that self-efficacy for teaching mathematics at the elementary level did not predict the
proportion of students who met grade level standards for grade 3 2018 STAAR math. Results
indicated that neither gender nor self-efficacy of rural south Texas elementary teachers
significantly impact the proportions of students who met grade level standards.
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1. Introduction

Elementary teachers throughout the state of Texas who hold a generalist teaching certification
are able to teach any subject spanning across early childhood education up to sixth grade.
However, sometimes teachers are assigned to a core subject area, such as math, in which they
may lack the efficacy needed to educate students at an essential level that is vital for students’
long-term success (Gonzalez & Maxwell, 2018). Research conducted by Gonzalez-DeHass,
Furner, Vasquez-Colina and Morris (2017), determined that self-efficacy was a predictor of
teachers’ math anxiety. Additionally, according to Looney, Perry, and Steck (2017), preservice
teachers have high anxiety for math and when it comes to actually completing math problems,
they have a lower self- efficacy.

The purposes of this study were to compare grade 3 math achievement based on gender of
teacher and to investigate if teacher self-efficacy predicts grade 3 math achievement.

2. Review of Literature

There are various ways to determine and measure academic achievement. There are many
factors that impact differences in math achievement within the United States and among other
nations. Research shows that opportunities to learn mathematics is the main element of
success (Hadar, 2017).

Teacher experience and knowledge, according to Chapman (2015), is essential for students to
be actively engaged in real-life, meaningful, and applicable math practices in the classroom.
This allows students to create a deeper comprehension of math concepts. Additionally,
preservice teacher education and on-going professional development are factors that may
contribute to how effective an elementary math teacher may be and the impact they have on
their student’s achievement in math content.

2.1 Preservice Teachers

According to Hourigan and O’Donoghue (2015), there are many qualified and preservice
elementary teachers that lack mathematics subject matter knowledge (MSMK) for teaching.
In the past, a ‘minimalist’ view was the norm. This meant that someone had adequate
knowledge of math if one was simply able to perform the math problems that were presented
in the curriculum (Hourigan & O’Donoghue, 2015). This notion, however, has been discarded
since standards have become increasingly rigorous at the elementary level. In order for
educators to show improvement in classrooms, there needs to an emphasis on the way teacher
educators present information on math content and teaching to their preservice educators
(Castro-Superfine & Li, 2014). Olanoff, Jane-Jane, & Tobias (2014) state that the need for
educator preparation math classes for preservice teachers needs to include other concepts
such as analyzing the way students think, focus on traditional and non-traditional standard
algorithms for solving problems, emphasizing concepts that may affect math operations such
as the function of units, and address several ideas for preservice teachers to develop one
concept. Furthermore, preservice teachers should be able to determine if students’ mistakes
are random or if errors are based on the systemic nature of students’ understanding and
thought process (Castro-Superfine & Li, 2014).
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2.2 Professional Development

According to Polly, Neale, & Pugalee (2014), actively participating in ongoing professional
development can lead to a substantial increase in math knowledge and new knowledge on
how to teach the content. Further research conducted by Polly et al. (2015) shows an increase
in teachers’ math knowledge for teaching (MKT) including an essential connection between
MKT post-project scores and student achievement on math content assessments. Thus, this
specific professional development showed teacher effectiveness impacts student achievement
in a positive way. Professional development, which systematically focused on instruction,
math concepts, and unpacking content standards, led to an increase in the mathematical
knowledge of teachers, and in turn was correlated to gains in student learning (Polly et al.,
2015). Findings provide confirmation that student-centered professional development
program for teachers, which highlighted student-centered math instruction and best practices
math curriculum, led to a greater use of student-centered strategies in classrooms (Polly et al.,
2015).

2.3 Gender and Math Achievement

Gender is the socially formed characteristics of males and females. These individualities can
include norms, roles, and relationships of and between groups of women and men. It can differ
from society to society or from culture to culture and can be changed. Gender differences in
math achievement continues to exist in some countries, including the United States, (Ziegler
et al., 2014) and these differences continue to capture the interest of many stakeholders,
including educators and policymakers (Reilly, Neumann, & Andrews, 2015). According to
research conducted by Cheema and Galluzzo, there is evidence to support a small, yet
significant gender achievement gap in mathematics (2013). Addressing this gap in
achievement between male and female students is of a concern for state education
policymakers and curriculum writers (Winters, Haight, Swaim, & Pickering, 2013). School
districts may begin to question whether the curriculum they are using is causing such a gap.
The gender gap in math performance, as researched by Cheema and Galluzzo, is seen at the
basic level of analysis when a small number of variables are present (2013). This gap,
however, disappears at a higher-level analysis that take into account a rather large number of
predictors of math performance (Cheema & Galluzzo, 2013). Furthermore, teachers tend to
underestimate girls’ math performance in relation to boys who perform and behave similarly.
This underrating appears to significantly facilitate the development of gender performance
gaps in elementary schools (Robinson-Cimpian, Theule-Lubienski, Ganley, &
Copur-Gencturk, 2014).

Elementary schools across many countries have documented an imbalanced distribution of
male and female teachers. Female teachers represent a huge majority and male teachers
represent the minority (Burusic, Babarovic, & Seric, 2012). According to Helbig (2012),
current research about math differences between girls and boys are the result of the lack of
male teachers. An overrepresentation of female teachers is often a predictor for the fact that
girls usually perform better than their male peers at schools in the United States and just
about all other countries of the western world. Also, one reason of gender differences in
students’ math performance is related to the dynamics of student-teacher gender interaction,
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particularly, to teacher-student gender combination (Burusic, et al., 2012). Winters et al.,
(2013) stated that one consideration to decrease the gender achievement gap is to place
students with teachers of the same gender. For instance, in mathematics classes place male
students with male teachers and female students with female teachers. Assigning students to
the same gender teacher could perhaps increase a student’s achievement because the teacher
can serve as a role model and be more interested into thinking more positive about the
student’s abilities and potential (Winters et al., 2013). Another possibility concerning a
teachers’ insight to gender differences in math performance is that it may be influenced by
gender differences in a students’ behavior (Robinson-Cimpian et al., 2014).

\\ M ac rot h i n k Journal of Studies in Education

2.3.1 Gender and Behavior

According to Robinson-Cimpian et al. (2014), girls that are seen as more competent in math
could possibly lie in differences between teachers’ views of boys’ and girls’ behavior and the
effort they put into their work. Tianlan, Xun and Barnard-Brak, (2015) found that boys’ have
an advantage in the acceleration of growth in mathematics. Robinson-Cimpian et al. (2014)
state that either fostering awareness or reducing the inclination for teachers to rate boys as
more advanced than girls who perform and behave equally may help lessen the gender
achievement gap in math. Female teachers, compared to male teachers, have reported
significantly less close relationships with boys (Spilt, Koomen, & Jak, 2012), thus swaying
them to be more persuaded to view female students as better performing.

2.4 Teacher Self-Efficacy

A teacher’s awareness of self-efficacy is an important element to having a successful
classroom and is a meaningful characteristic for a teacher to have. This sense of self-efficacy
is also connected with the quality of instruction teachers yield and as a result, student
achievement outcomes (Miller, Ramirez, & Murdock, 2017). Teacher self-efficacy is the
degree of self-confidence a teacher has in their capability to stimulate and encourage a
student’s performance. It represents the belief that they can foster students’ education, despite
demanding and challenging circumstances (Kiinsting, Neuber & Lipowsky, 2016). Teachers
who have high confidence (greater self-efficacy) in their abilities will garner better outcomes
in student learning. Teachers’ self-efficacy impacts students’ educational results such as
motivation, achievement, and success (Scherer, Jansen, Nilsen, Areepattamannil, & Marsh,
2016).

Some researchers have begun to realize the significance of self-efficacy as an indicator of
teaching math effectively (Katz & Stupel, 2016). Educators that have high self-efficacy
beliefs are more inclined to incorporate new ideas in curriculum, have less discipline
problems resulting from respectable classroom management, and have positive relationships
with colleagues and parents (Miller et al., 2017). Knowing and understanding math content
and personal teaching self-efficacy are positively related. There is no significant relationship
between math content knowledge and expected outcomes of math performance (Newton,
Leonard, Evans & Eastburn, 2012). In a survey conducted by Chen, McCray, Adams, and
Leow, results showed that teachers’ self-confidence in their capability to teach pre-school
math is superior to their assurance in their own ability to do math (2014). Furthermore,
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researchers found an insignificant, but positive relationship amongst teacher self-efficacy and
math achievement across second and third grade students (Campbell et al., 2014). When
examining the relationships between teacher self-efficacy and math achievement separately
for both grade levels, meaningful relationships were found for second-graders only
(Campbell et al., 2014). Zee and Koomen (2016) state that a because students’ math
achievement does not change across years as a result of teacher self-efficacy, other
characteristics, such as math content knowledge, skills, and experience can possibly attribute
to this achievement. These characteristics may have a greater impact on a students’ math
performance and achievement than a teachers’ sense of self-efficacy. The inconsistency
between ‘‘professional” and “personal’” math suggests that elementary teachers believe they
can teach math rather well, even though they do not feel they are good at their math skills
(Chen et al., 2014). Hoy and Tarter (2011) propose that other characteristics such as
“passion” and “resilience” must be regarded in order to foresee the effectiveness of a teacher
and their ability to continue in their math teaching efforts. Additionally, a teachers'
self-efficacy has been identified as a way to influence the kind of relationship a teacher may
have with their students and the nature of the classroom atmosphere they offer; both of which
can impact the results of students’ achievements (Miller et al., 2017).

\ M ac rot h i n k Journal of Studies in Education

The support a teacher offers, mainly academic support, that clearly focuses on students’
coursework, may essentially aid students’ efficacy in learning (Rosenfeld, Richman, &
Bowen, 2000). Lazarides, Buchholz, and Rubach defined three characteristics of teachers'
senses of self- efficacy: self-efficacy for teaching, self-efficacy for classroom organization
and management, and self-efficacy for student engagement (2018). Liu et al. (2018) found
that teacher self-efficacy supported the relationship of teacher assistance to math interest. For
instance, when a math teacher occupies themselves in their students who do not perform well
and attend to them by honing in on how they are solving problems, the students will be less
embarrassed from making mistakes, have more assurance in their math abilities, and develop
a greater awareness of control over their learning (Liu et al., 2018). According to Lazarides et
al. (2018), teacher self-efficacy of classroom organization and management is their sense of
his or her capability to effectively perform classroom management responsibilities. Moreover,
there has been a significant relationship between teachers' self-efficacy of classroom
management and the ability to master the goals they set for their classroom. According to
Aldridge, Afari, and Fraser, (2013) when students feel that they are tended to as an individual
and person, rather than just a student, they might be more inclined to share in more
constructive and encouraging communication with the teacher. When this occurs, students
can discover, discuss, learn, and engage more confidently in math class rather than have a
sense of weakness and frustration. McGeown et al. (2014) recommend that teachers who
work with and teach and high school students should reflect on the influence of teacher
self-efficacy characteristics as a potential method to enhance academic motivation and drive.

3. Methodology

A quantitative research method was the approach taken to study the impact of teachers’
gender and self-efficacy on end of year elementary students’ mathematics assessments in
rural South Texas schools. This non-experimental research was ex post facto. Data were
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collected by a survey from a cross-section of teachers and from DITSA. Teachers answered
questions from the Mathematics Teacher Efficacy Belief Instrument (MTEBI) through Survey
Monkey. Once the survey was complete, data were entered into IBM SPSS along with data
for end of year math assessments acquired from the DITSA site.

3.1 Variables

The two independent variables for this study included teacher gender and teacher
self-efficacy. The dependent variable was student achievement operationally defined as the
proportion of students who met standards on grade 3 2018 STAAR math. The numerical data
in this study was collected from elementary teachers who teach in schools located in a rural
region in the southern half of Texas. The teachers who volunteered took the Mathematics
Teacher Efficacy Belief Instrument (MTEBI). Data from 3™ grade STAAR math scores were
collected to measure student achievement, the dependent variable.

3.2 Population and Sample

Elementary mathematics teachers in rural Texas schools, located in the southern half region
of the state, served as the population for this study. There were 16 school districts identified
as rural schools in this specific region. These districts were classified as rural schools because
of the following: student enrollment was between 300 and the school had a student growth rate
of less than 20 percent over the past 5 years or the school had less than 300 students enrolled in
the school. Surveys were sent to teachers in seven of these districts (N =75). The sample for
this research was considered voluntary (McMillan & Schumacher, 2010). Teachers
participated in the survey in the spring of 2019. The survey included questions on gender and
teachers’ self-efficacy. Additionally, student math assessment data from grade 3 of the same
rural South Texas schools, were accessed; data from 3™ grade STAAR mathematics scores
from the 2017-2018 school year were collected from the DITSA site.

3.3 Instrumentation

This study utilized the Mathematics Teaching Efficacy Belief Instrument (MTEBI). The
MTEBI was from the adaptation of the Science Teaching Efficacy Belief Instrument STEBI-B
(Enochs, Smith, & Huinker, 2000). This instrument measures mathematics efficacy beliefs.
The MTEBI contains 21 items; 13 items on the self-efficacy (SE) subscale and eight items on
the Mathematics Teaching Outcome Expectancy (MTOE) subscale (Enochs et al., 2000).

Reliability shows the accuracy of test scores, which also reflects the consistency of test
results across testing conditions. Validity refers to the extent to which test scores can be
interpreted as indicators of what the test is intended to measure. Reliability analysis for the
MTEBI produced an alpha coefficient of internal consistency (Cronbach’s alpha) of .88 for
the PMTE scale and an alpha coefficient of .77 for the MTOE scale (Enochs et al., 2000).
Confirmatory factor analysis indicated that the two scales (PMTE and MTOE) are
independent, adding to the construct validity of the MTEBI (Enochs et al., 2000). The
MTEBI appears to be a valid and reliable assessment of mathematics teaching self-efficacy
and outcome expectancy (Enochs et al., 2000).
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3.4 Data Collection

An email was sent to 16 rural elementary schools located in the southern half region of Texas.
The email requested approval from the superintendents of these schools to send out an email
to teachers. The second email requested elementary teacher’s participation in the survey
(MTEBYI), a link for the survey was attached. The collection phase lasted from January 2019 to
the end of February 2019. Numerical data from the MTEBI was downloaded from Survey
Monkey as an excel file and imported into IBM SPSS. End of year 2018 STAAR mathematics
assessment data for grade 3 students was obtained from the DITSA site. Data Interaction for
Texas Student Assessments public, analytic portal allows all users to view grade level results
across all Texas K-12 public and charter organizations (Texas Assessment Management
System, 2017). STAAR data from rural elementary schools located in the southern half region
of Texas were accessed.

4. Results
4.1 Research Question 1

Research question 1 examined differences of grade 3 elementary school students who met
grade level standards on the STAAR based on whether they have had male or female
elementary school teachers. Results indicated about one-half of grade 3 students (M = .46; SD
=.20) who had both male and female elementary school teachers met grade level standards on
the STAAR. To compare if there was a difference in the mean proportion of grade 3 elementary
school students who met grade level standards on the STAAR based on gender, an independent
sample ¢-test was calculated. Though means were substantively different between male
(M =.59; SD = .23) and female (M = .45; SD = .20) teachers, differences were not statistically
significant, #21)= .97, p=.35,d=.72. Cohen’s d indicated a medium to large effect size. The
large magnitude may be a result of the substantive difference in the mean proportions between
male and female teachers.

4.2 Research Question 2

Research question 2 investigated if teacher self-efficacy can predict the proportion of grade 3
elementary school students who met grade level standards on the STAAR.

Bivariate linear regression was used to evaluate the null hypothesis that self-efficacy cannot
predict the proportion of grade 3 elementary school students who met grade level standards on
the STAAR. Analysis indicated that self-efficacy (M = 4.06; SD = .40) cannot predict the
proportion of grade 3 elementary school students who met grade level standards on the
STAAR, F(1,21)=.15, p=.70. The proportion of students who met grade level standards on
STAAR is represented by M = .46; SD = .20.

5. Summary, Conclusions and Recommendations

Research regarding teacher gender in relation to student achievement has shown varying
connections (Burusic et al., 2012; Robinson-Cimpian et al., 2014). In elementary schools, for
instance, female teachers produce students with higher math achievement than their male
co-workers (Manzar-Abbas & Lu, 2015; Wood, 2012). This could possibly stem from male
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teachers being underrepresented in elementary schools (Helbig, 2012). Findings from this
study showed that the mean proportion of students who met grade level standards was
slightly higher for male teachers (M = .59; SD = .23) than female teachers (M = .45; SD
=.20); however, differences were not significant (p = .35). Additionally, this study discovered
that male teachers are greatly underrepresented in rural South Texas elementary schools. This
dispels the notion that mathematics in general, is associated with manliness (Damarin &
Erchick 2010).

As evidenced by research, self-efficacy plays a vital role in math achievement (Jungert &
Andersson, 2013). In addition, significant relationships have been found between
self-efficacy and students’ academic achievement across different grade levels spanning from
elementary through high school (De Feyter, Caers, Vigna, & Berings, 2012; Jungert &
Andersson, 2013; Katz & Stupel, 2016; Scherer et al., 2016). However, specifically for grade
3, researchers have found insignificant relations between teacher self-efficacy and math
achievement (Campbell et al., 2014). Likewise, in this study, self-efficacy did not predict
grade 3 student achievement (p = .70).

Contrary to research by Campbell et al. (2014), this study indicated that gender and
self-efficacy do not predict the outcome of the proportion of students who met grade level
standards, it is important to explore whether a larger sample would yield the same results.

State accountability requirements, in accordance with TAC, put increased pressure on
teachers to get students to continually show improvement and perform at grade level (TEA,
2018). Likewise, administrators have the challenging task to assign teachers to areas in which
they will be successful and attain these results set forth by the state. Additionally, according
to Chen et al. (2014), teachers have different degrees of efficacy in their math teaching
abilities which can be traced to their education and training. It is important to note that
educator preparation programs greatly influence teacher self-efficacy when it comes to
teaching in an assigned grade level and subject. This study contributed evidence that rural
elementary schools, located in the southern half region of Texas, employ teachers that are
efficacious in teaching mathematics; which may be attributed to the teacher preparation
program they attended.

Student achievement, at any grade level, is important for continued growth and knowledge
for the larger society. Unfortunately, from the moment students enter public school, they are
constantly burdened with having to take assessments to determine their knowledge in a
particular subject. Knowing that they have a teacher that is efficacious in the subject they
teach gives students, parents, and administrators a sense of assurance that they will have the
best opportunity to meet the requirements set forth by the state. This study determined that
neither teachers’ gender nor self-efficacy, from elementary schools in a region in the southern
half of Texas, impact the proportion of students who meet grade level standards for students
in grade 3.
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