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With the need for a stronger global workforce in the United States, ca-
reers and education in science, technology, engineering, and mathematics 
(STEM) have been declared national priorities (National Science Board 
[NSB], 2007). For older high school and college students, high math 
and science self-efficacy and positive outcome expectations have been 
shown to have a strong association with specific educational and career 
interests (Hackett & Betz, 1981). These beliefs have a strong negative 
influence on some women’s choices to pursue STEM-related majors and 
careers. By contrast, limited information is available on the role of other 
factors on early, pre-high school career interests. In fact, little is known 
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about children’s career development at all (McMahon & Watson, 2008; 
Porfeli, Hartung, & Vondracek, 2008). Few studies have examined the 
relationship of social cognitive factors and support to STEM choices 
with young people in late childhood and early adolescence. Furthermore, 
few studies have focused on the ways that math engagement, in addition 
to perceived support from peers, teachers, or parents, might influence 
the development of STEM interests, particularly mathematics interest, 
among middle and high school students.

In this article, we present qualitative findings from the 1st year of a 
3-year study designed to characterize STEM interests, goals, and be-
haviors among girls and boys in late childhood and early adolescence. 
We focused on mathematics as the critical foundation and early filter for 
later STEM-related educational and career options. More specifically, 
the research we present in this article examined student perceptions of 
support and barriers to the development of math interests and the per-
ceived influence of math engagement. Given that the development of 
math interest is complex and highly phenomenological, based on each 
person’s experiences and meaning making, qualitative inquiry is the most 
appropriate approach for examining these perceptions.

Social cognitive career theory (Lent, Brown, & Hackett, 1994) ac-
knowledges human agency in the career development process through 
the key mechanisms of self-efficacy, outcome expectations, and personal 
goals. The theory further positions career-related interest, choice, and 
performance within the interlocking developmental processes of academic 
and career interests, goals, and performance (Lent, 2005). The first two 
processes (i.e., interest development and goal development) are most 
directly related to STEM-related interests in pre- and early adolescence. 

Children and adolescents are exposed to a variety of educational, rec-
reational, and peer environments; experiences; and activities (e.g., math 
classes, mechanical tasks, computer activities). These also influence later 
career interests and choices (Lent, 2005; Lent et al., 1994). Parents, 
teachers, peers, and others sometimes unintentionally encourage young 
people to pursue some activities or tasks and to achieve expected levels 
of performance (Lent, 2005; Lent et al., 1994). Through repeated en-
couragement and concomitant practice, children cultivate some skills, 
forming positive self-efficacy beliefs and a set of positive outcome expec-
tations related to the associated tasks (Lent, 2005; Lent et al., 1994).

Individuals are more likely to develop interest in an activity if they be-
lieve they are competent at it (self-efficacy) and believe that performing 
the activity will produce valued outcomes (Lent et al., 1994). Likewise, 
a person is less likely to develop an interest in, and may even develop an 
aversion to, activities or tasks in which they have lower self-efficacy or expect 
undesirable outcomes. These early interests lead to goals for sustaining or 
increasing involvement in particular activities. Subsequently, these goals 
increase the likelihood of continued practice and of persistence in the face 
of challenges (Lent et al., 1994). Achievements that accrue through practice 
(e.g., self-satisfaction, awards, grades) modify existing levels of self-efficacy 
and outcome expectations. This cyclical feedback loop leads to more and 
more clearly defined interests that eventually lead to specific career-related 
behavior, including choice of college major and choice of career. 

Contextual and individual variables (e.g., gender) influence these social 
cognitive variables (Lent et al., 1994). Parental, teacher, and peer cultural 
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expectations related to gender-appropriate behavior may influence girls 
to participate in activities that are different from those in which boys are 
encouraged to participate. Male and female students may also receive 
different types or quantities of feedback on their performance in activities 
and school subjects (Eccles, 1987). Such biased access to opportunities 
for practicing and observing behaviors and discouraging participation in 
nontraditional activities negatively influence some individuals’ career-related 
self-efficacy in traditionally White, male fields such as mathematics and 
engineering (Hackett & Betz, 1981; Lent et al., 1994). 

This career support or lack of support is important for young people’s 
career development (Lent, Brown, & Hackett, 2000), especially support 
in the immediate contexts of family and school (Kenny, Gallagher, 
Alvarez, & Sibby, 2002). Perceived support from both parents and 
teachers is instrumental in its effect on career-related outcomes for 
middle and high school students (Lapan, Hinkelman, Adams, & Turner, 
1999; McWhirter, Hackett, & Bandalos, 1998). Parents are a particu-
larly important source of support for student development of math and 
science self-efficacy, levels of engagement, and career options (Flores & 
O’Brien, 2002; Navarro, Flores, & Worthington, 2007; Turner, Steward, 
& Lapan, 2004).

In addition, sources of perceived support within the school context, 
including perceived teacher support, play a critical role in providing stu-
dents with a sense of belonging and engagement (Eccles & Midgley, 1989; 
Walker & Greene, 2009). Perceptions of less support in a classroom have 
a negative impact on early adolescents’ interest in what is being taught in 
that classroom, although perceptions of teacher support contribute sig-
nificantly to school engagement (A. M. Ryan & Patrick, 2001). Similarly, 
teacher support appears to be a necessary condition for positive school 
behavior and achievement outcomes (Hamre & Pianta, 2001).

Engagement in classroom tasks influences the extent to which students 
believe that current learning is instrumental to their future success 
(Greene, Miller, Crowson, Duke, & Akey, 2004; Miller, Greene, Mon-
talvo, Ravindran, & Nichols, 1996). In addition, middle school students’ 
engagement in mathematics and their perception of its usefulness may 
decrease during the transition to middle school, leading to decreased 
effort and persistence in mathematics (Midgley, Feldlaufer, & Eccles, 
1989; Pajares & Graham, 1999; Wigfield, Eccles, MacIver, Reuman, & 
Midgley, 1991). Some research has suggested that middle school girls 
exhibit greater interest in and enjoyment of math than their male peers 
(Cleary & Chen, 2009). However, there is still a wide gender gap in the 
eventual choice of college major and of careers in this field. 

Our research examined the central hypothesis that students’ early percep-
tions, tentatively established before and during middle school, strongly 
influence their broadening or narrowing of educational and career options 
at this critical point in their educational and career trajectories. These 
perceptions include perceived supports and perceived sense of engage-
ment in school learning. We specifically addressed engagement in math 
class and math activities, as well as the perceived supports associated with 
this content area. Teachers’ and parents’ STEM-related perceptions are 
associated with students’ perceptions and, thus, influence the narrow-
ing or widening of the zone of possible options (Gottfredson, 1981). 
We focused on the first wave of data collected as part of a longitudinal 
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study funded by the National Science Foundation. Our results are based 
on data collected from fifth-, seventh- and ninth-grade students during 
the 2007–2008 academic year. Specifically, the research question for our 
study was how do students describe perceived supports, barriers, and 
engagement as influencing their math interest? 

Method
Participants 

Sixty-seven students participated in focus groups for the phase of the 
study on which this article is focused, as did three parents and eight 
teachers. These students are part of a larger sample of 352 students. 
There are approximately 8,700 students in Central City Public Schools 
(CCPS; a pseudonym) where this study was conducted, with 11 elemen-
tary schools, three middle schools, and two high schools. We invited 
the principals at four of the elementary schools and all of the middle 
schools and high schools to participate in the study. One high school, 
two middle schools, and four elementary schools accepted our invita-
tion. These seven schools had large percentages of both Black/African 
American and White students. The percentage of Black/African Ameri-
can students in the district ranged from 48% to 59%, although White 
students made up between 37% and 49% of the district population. In 
the elementary schools, the Black/African American population ranged 
from 30% to 58%, and the White population ranged from 37% to 64%. 
Approximately half of the students in CCPS were eligible to participate 
in the National School Lunch Program. In our study schools, participa-
tion in this program varied from 31% at one elementary school to 64% 
at another elementary school and one middle school. More than three 
fourths of all students in CCPS passed the math achievement test in 
2008. Disparities are evident in pass rates, with White students passing 
at approximately 20 percentage points higher than did Black students. 
There were no patterns by gender. 

Procedure

For each school involved in the study, the school principals designated 
a primary contact person. Each student at these schools who was in 
the fifth, seventh, or ninth grade received parental consent forms and 
student assent forms to invite participation for our longitudinal study. 
Approximately 1,037 permission slips/consent forms were distributed 
(ns = 273, 221, and 353 for fifth, seventh, and ninth grades, respec-
tively). Of these, 352 (33.9%) were returned and signed by the parent/
guardian and the student. A subsample of these students was selected to 
participate in the focus groups, which are the focus of this article. The 
research team conducted two focus groups per grade (i.e., one group 
of boys and one group of girls) at each school, for 14 focus groups at 
the seven schools, including eight groups of fifth graders, four groups 
of seventh graders, and two groups of ninth graders. Focus group par-
ticipants were selected by school contacts from the students who had 
parental consent. Students were chosen so that the focus groups would 
be diverse in terms of race/ethnicity and math ability. There were 36 
White participants, 22 Black/African American participants, and 10 par-
ticipants of other races/ethnicities. The focus groups included 36 girls 
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and 31 boys, resulting in seven groups each of girls and of boys. The 
researchers asked the contact person at each school to select students 
who represented a range of math ability. Trained graduate research as-
sistants conducted the focus groups, each of which lasted approximately 
1 hour. All groups were digitally recorded and transcribed. In addition 
to the student groups, focus groups with several parents and teachers 
were also conducted. 

There was one parent focus group of two parents and an individual interview 
was held with another parent at the same school. There were two teacher 
focus groups, one of elementary school teachers and another of middle 
school teachers. Four teachers participated in each of these focus groups.

Protocol

We developed data collection protocols based on Lent et al.’s (1994, 
2000) conceptual framework, a literature review on STEM interest de-
velopment, and wording appropriate to participants’ grade levels. The 
protocols included seven primary questions with one or two probing ques-
tions for each primary question. Topics included classroom environment; 
motivation; sources of encouragement; expectations of parents, teachers, 
and peers; and perceived math ability. Questions included the following: 
What do you most like about math? What types of math work (activities 
or assignments) do you like the most? How do you think others expect 
you to do in math? The student focus groups lasted for approximately 1 
hour. Parent and teacher protocols covered the same topics as the student 
focus groups. These focus groups also lasted approximately 1 hour. The 
following questions were included: How do you talk with your child about 
their math class at school?—parent question. What role do you think the 
math teacher plays in your child’s future career plans and future educa-
tion?—parent question. What have you noticed about student beliefs and 
perceptions about math in your classes?—teacher question. 

Analysis

An analysis was first conducted by two graduate research assistants and 
two undergraduate interns who developed initial coding themes based on 
one of the focus groups. Following this, a coding team of two graduate 
research assistants and a postdoctoral fellow, with guidance from one of 
the principal investigators (i.e., the first author), used these initial codes 
and combined them with codes identified through a review of the lit-
erature. Then, to ensure credibility, two members of this three-member 
team coded each transcript and compared coding, including the third 
member’s input when the two original coders could not reach consensus. 
When this coding had been completed, research team members developed 
themes based on the data. Transcripts were then entered into NVivo for 
analysis specifically focused on student perceptions of supports, barriers, 
and perceived levels of engagement related to the development of math 
interests. Additional emerging codes not previously delineated were also 
identified at this time. 

We used several strategies to ensure the trustworthiness and credibility 
of our qualitative findings and conclusions. To ensure construct validity, 
we collected information from multiple sources with different perspec-
tives (i.e., students, parents, and teachers). We used standardized focus 
group protocols to ensure reliability (Yin, 2009). The use of a team of 
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coders allowed for an ongoing audit of the process of individual inter-
pretations of the data. 

Results
The qualitative analyses provide insight into the role of perceived sup-
ports and levels of engagement in relation to students’ math interest. 
Students’ perceptions were influenced by experiences both inside and 
outside the classroom, as reflected in their discussions about the nature 
of family involvement, teacher support, and sources of motivation. In 
addition, students and teachers discussed elements of the classroom 
environment that helped or hindered engagement in math. 

Parent Support

Students at all grade levels discussed ways their parents and other family 
members conveyed expectations regarding math performance and helped 
motivate students to meet these expectations. Students said that their 
parents expected them to get good grades, encouraged them to do their 
math homework, and wanted them to do their best. One seventh-grade 
boy said, “My dad expects me to do pretty good in math. My mom and 
dad expect me to do really good in math so I can have a good career 
when I get older.” A fifth-grade girl said that her mother expected her to 
earn good grades, but if she did not, her mother “wouldn’t be very mad 
. . . if there’s something that I really don’t understand she’s okay with 
it and she knows that I just tried my best and that’s all that matters.” 
Several students, particularly at the elementary and middle school levels, 
explained how their parents assisted them with their math homework. 
For example, a fifth-grade girl spoke of how her father had helped her 
prepare for a math test, “But then he helped me a lot and we went to 
the computer and he went to this program that had worksheets that 
you could print out for math and that helped me a lot.” 

Several parents of fifth-grade students echoed students’ comments, 
explaining that they worked on math homework with their children and 
encouraged them to do well. One parent explained that it was the parents’ 
responsibility to be involved in their children’s studies, and to “make 
sure that their kids are excelling.” Fifth- and seventh-grade teachers also 
discussed parental involvement as an important component of students’ 
math success. Seventh-grade teachers observed that variations in levels 
of parental support may be related to parental education and income 
level. One teacher explained that parents with a college education might 
have the additional knowledge needed to assist their children in math. 
Another teacher said that she worried about students from low-income 
families, some of which included parents who worked at night, because 
there may not be a person at home “making sure [the] student is study-
ing and studying as hard as they need to.” Parental involvement was 
characterized in terms of encouragement and support. Students, parents, 
and teachers also spoke of support in terms of rewards and punishment.

Student participants explained how parents and family members mo-
tivated them by rewarding their academic performance. Good grades, 
particularly for fifth-grade boys and girls and seventh-grade girls, resulted 
in rewards such as money, gifts, or special privileges (e.g., cell phone 
use). Punishment for poor math performance included being grounded 
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or losing privileges. According to a ninth-grade boy, “My parents just 
don’t let me go hunting and fishing if I get bad grades.” However, not 
all students received incentives to do well. One student said, “I guess 
my mom’s in a good mood when I get good grades. She doesn’t really 
give me anything.” 

Across grade levels, few students described being intrinsically motivated 
to do well in math class (i.e., doing well in math because they found the 
subject inherently interesting or enjoyable; R. M. Ryan & Deci, 2000). 
For students who were motivated to do well in math class, the connec-
tion between math and their current or future life was often prominent. 
For example, one male ninth grader said, “I’m motivated a lot because 
math is used in everyday life so you gotta know it.” A fifth-grade girl 
said, “Yeah, like I want to be a marine biologist and you have [to] 
mainly excel at math and science for that, so those are like the two main 
subjects that I have to excel in.” Other students linked success in math 
with attendance at an elite college or working as an engineer or a doctor. 
Few students said they were motivated to do well simply because they 
enjoyed math or thought it was fun (i.e., were intrinsically motivated). 

Teacher Support

Most student participants stated that their math teachers expected them 
to do well on assignments and to earn good grades. According to the 
students, teachers encouraged students to try their hardest and to im-
prove their grades. As one fifth-grade boy said, his teacher “expects us 
to get it right away with straight As right down the list; that’s what she 
expects!” When students had trouble meeting high expectations, they 
described the ways teachers supported and encouraged them. Several 
participants said that their teachers offered regular after-school tutor-
ing. Other students noted that teachers took time to review material if 
several students did not understand a concept or incorrectly responded 
to test problems. “When we don’t get something,” a fifth-grade girl 
said, the teacher “takes her time and explains it to us and goes over it 
again.” Parallel to this perception of students, fifth- and seventh-grade 
teachers said that working to help students master math concepts was 
one of the aspects of teaching they most enjoyed. As one seventh-grade 
teacher said, “turning on the light bulb sometimes, it’s very rewarding.” 

At the elementary and middle school levels, both girls and boys noted 
that their teachers rewarded good or improved grades. Students “like to be 
rewarded for their achievements and accomplishments within the classroom. 
. . . With some, it’s just verbal praise and with others, they have to actually . 
. . see their reward,” stated a male seventh-grade teacher. A female teacher in 
the same focus group agreed, adding that her students expected rewards and 
some were unhappy when she did not provide them. Students and teachers 
gave examples of the rewards used to motivate students in the classroom: 
small prizes (e.g., pencils, stickers), activities (e.g., computer games, lunch 
with a friend in the classroom), and “student of the week” awards. Student 
participants were enthusiastic about these rewards opportunities, as well as 
some of the teaching strategies used by their math teachers.

Engagement in the Classroom

Students at all grade levels preferred class activities that were visually 
or physically engaging, or that allowed them to collaborate with peers. 
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Members of a fifth-grade girls group spoke positively about teachers’ 
PowerPoint presentations, SMART Board interactive whiteboards, and 
linking cubes. One student in this group explained, “I learn better 
when I . . . do stuff more with my hands instead of writing notes.” A 
seventh-grade teacher referred to her use of activities: “When I pull out 
my toys and they get to play, they get all excited.” She added that these 
activities take extra time and so are difficult to incorporate into classes 
because of the pressures of testing and curricular demands. 

Some student participants believed that they rarely had opportunities 
to work in groups. Some stated that they preferred to work alone. A 
ninth-grade boy explained, “I’m an individual worker. I do everything on 
my own, so I mean, he lets us do it, but I choose not do it.” Fifth-grade 
girls, speaking positively about this type of cooperative learning, said 
that they enjoyed working in groups because it was helpful and fun. As 
one said, “I think it’s better to work together . . . in groups because if 
someone is really quiet or something they might not answer it that well 
but . . . if someone else got it right, they can show them and they can 
learn better.” Another fifth-grade girl agreed, explaining that working 
alone can be stressful, but working with a partner lessened her anxiety 
by helping clarify tasks. A ninth-grade girl went further, explaining the 
interactive nature of group learning: “They help me if I need help and 
then I help them and, you know, since we’re always in groups and it’s 
always the interaction with each other.” 

Parent and teacher focus group data revealed frustrations with the content, 
structure, and pace of the math curriculum. Parents and teachers alike noted 
that the material currently taught in fifth- and seventh-grade math is more 
advanced than material they learned at the same age. One parent explained 
that she did not study algebra until seventh or eighth grade, whereas her 
child was studying algebra in the fifth grade. “It’s like they’re speeding 
everything up,” she said. A seventh-grade teacher agreed, explaining that 
the math curriculum has become more advanced over time: “Some of the 
things that we teach them I learned in college, especially in statistics. The 
expectations of what a seventh-grade child . . . is supposed to know and 
understand by the end of the school year frustrate all of us.” 

Parents and teachers were concerned about the sequence and fast 
pace of math classes. One parent of a fifth grader explained that her 
son had struggled in math class because he had difficulty mastering one 
topic before moving on to the next. A seventh-grade teacher said, “I 
think we push kids too fast through our math programs so that they 
don’t get the basic understanding.” This lack of basic understanding 
on the part of students, she posited, may contribute to students’ lack of 
intrinsic motivation. “They don’t enjoy it as much,” she said. Parents 
and teachers attributed some of these challenges to the yearly standard-
ized end-of-course exams. A parent of a fifth grader said it seemed that 
teachers were rushing through material in order to cover everything on 
the exams. A fifth-grade teacher said that it was frustrating to teach all 
students at the same pace, knowing that some students were being left 
behind in their understanding of class material. 

As they described daily life in their math classrooms, some fifth- and 
seventh-grade students, but no ninth-grade students, explained that they 
found the behavior of some of their peers distracting. Fifth-grade girls, in 
particular, described feeling frustrated by classmates whose actions drew 
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attention away from math work. As one fifth-grade girl explained, “you’re 
trying to learn and you’re trying to be a good student and those distrac-
tions are not going to make you a better student . . . they are keeping you 
from learning.” According to these girls, classmates’ disruptive behavior 
caused teachers to become angry and focus on behavior management, 
rather than on engaging all students in instruction and learning.

Discussion
The results of this study could be organized around the primary themes 
of preference for small-group activities, use of extrinsic motivation, and 
the disruptive influence of peer behaviors. Many participants made positive 
comments about group work and felt that it helped them master math 
concepts. This result is consistent with studies that have demonstrated 
the benefits of cooperative learning (Slavin, 1995). In math class, as 
in other arenas of learning, small-group cooperative learning fosters a 
supportive learning environment (Leikin & Zaslavsky, 1997), engages 
all students in learning, and structures support and the sharing of ideas 
and information (Gillies, 2004). This, in turn, results in experiences of 
increased engagement in math and a sense of belonging. However, it 
is important to note that not all students enjoyed working with others. 
It is not clear if this finding was related to gender or to other factors. 
Nonetheless, this is an important work skill and one that businesses note 
that many of their new, young employees lack. 

Participants also described the use of extrinsic motivation by teachers and 
parents as a means of encouragement. In contrast, few students described 
intrinsic motivation to do well in math. Although it is understandable 
that instructors and family members might want to reward strong class 
performance and good grades, some research has suggested that extrinsic 
motivation is negatively correlated with academic outcomes (Lepper, Cor-
pus, & Iyengar, 2005). In fact, attending only to extrinsic incentives may 
undermine the enjoyment and natural interest produced in well-constructed 
learning situations (Lepper et al., 2005) and, thus, restricts later interest 
in certain career areas. On the other hand, intrinsic motivation is highly 
related to mathematics achievement (Chiu & Xihua, 2008). 

Finally, according to the students in our study, disruptive behavior 
by peers was an important negative factor in the development of math 
interest and success. Negative and unruly behavior distracts students 
and forces teachers to deal with discipline rather than instruction (Za-
bel, 2008). This finding underscores the importance of activities that 
engage all children in the process of learning and of positive classroom 
management. Effective teachers convey clear behavioral expectations 
to students at the beginning of the school year, respond to emerging 
problems without disrupting lessons (Emmer & Stough, 2001), and pro-
vide developmentally appropriate and effective lessons. Poorly designed 
lessons and ineffective classroom management reduce the opportunities 
for students to fully engage in math content, to develop positive math 
self-efficacy, and to have positive math outcome expectations. 

Implications
Childhood and adolescent experiences influence choices, including 
career choices, made later in life. Intervention early in this trajectory is 
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therefore critical. Engagement in and perceived support for mathematics, 
an early filter for later STEM-related vocational options, is one area in 
which targeted interventions can occur. Knowing the focus and timing 
of those interventions is the larger focus of the research of which this 
study is a part. The results presented here underscore the importance of 
perceived supports and delineate some of the obstacles to engagement. 

In working with students during early adolescence, it is helpful for 
teachers to use the School Counseling National Model developed by the 
American School Counseling Association (ASCA; 2003). The founda-
tion of this model is ASCA’s National Standards, which identify three 
domains of K–12 student development as the focus for school counseling 
programs. Each domain (academic, career, and personal/social) includes 
three standards and delineates student competencies. Each domain is 
relevant to the findings of this study. The career and academic domains 
are directly relevant, although the personal/social domain is indirectly 
relevant because our findings regarding the potential influence of students’ 
affective responses on academic and career development align with the 
domain’s focus on students gaining the knowledge, skills, and attitudes 
to help them understand themselves, set goals, and make decisions. 

Counselors can use ASCA’s (2003) National Model as a framework 
and rationale for interventions. Following are some of the implications 
from our findings in relation to the ASCA National Standards. 

Professional school and career counselors should engage parents in the 
various aspects of the career development process, beginning early in a 
child’s formal education. The students in this study were already devel-
oping their ideas of how they wanted to learn and, therefore, how they 
wanted to work. They were also developing perceptions of the reasons 
for liking or disliking math. These are directly related to Standards A and 
C in the Career domain of the ASCA Model; the focus in this doman is 
on the need for students to develop skills to help them make informed 
career decisions that are based on self-knowledge and their investigating 
the world of work, along with understanding the relationship between 
these things and education. Parents can help to shape these early expe-
riences of self in relation to learning and to work through discussion 
and at-home activities. Children’s understanding of career and of “life 
as worker” is critical to later engagement and attitudes about careers. 
Understanding how their personal qualities, including interests and likes 
and dislikes, and their academic work relate to their future careers is a 
critically important task that can be facilitated by counselors working 
with parents and teachers (Academic Standard C, Career Standards A 
and C, Personal Social Standard A; ASCA Model). Likewise, helping 
students to connect the methods and processes involved in learning, 
such as group work and team accomplishment, can be helpful. Working 
in cooperative groups in a classroom is similar to undertakings in many 
of the STEM fields, for example, design teams, planning meetings, and 
goal-setting meetings.

Encouraging parents and teachers to provide instrumental and emo-
tional support to students as they learn and engage in math is important 
(Akos, Shoffner, & Ellis, 2007; Sciarra & Whitson, 2007). Equally im-
portant are students’ perceptions of that support. The students in our 
study clearly were motivated by rewards and punishments. This is not 
unique to children. Adults work not only for self-expression but also to 
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get paid, an extrinsic motivator. Adults and children alike also respond 
to intrinsic motivation. They feel motivated when someone tells them 
they have done well on a project, thereby encouraging them to continue 
to do well. Children benefit from this kind of praise. Helping students 
understand that their teachers support the effort and concentration they 
put into their math studies is one area in which career and professional 
school counselors can intervene. 

Counselors can provide workshops and parenting sessions to help parents 
learn how to help their children with math and how to connect math to 
their lives and aspirations. This enlists parents in helping their children 
with a number of the ASCA (2003) Standards. Teachers mentioned their 
concerns about the struggles some parents may have in helping their 
children. This struggle is not always due to a lack of content knowledge, 
but may also be due to a lack of knowledge in facilitating children’s 
desire to do well and in helping children with any complex problem or 
new learning. For parents, this skill extends to many parenting arenas. 

Math and science teachers are also critically important in early STEM-
related career interest development. The students in our study reacted to 
teachers’ interactions with them. This finding is supported by additional 
research suggesting that engagement, a sense of belonging, and mattering 
are critical to academic achievement (Dixon & Tucker, 2008; Sciarra & 
Seirap, 2008; Uwah, McMahon, & Furlow, 2008). Students also appre-
ciated and were more engaged when teachers used certain approaches 
to teaching. School and career counselors can partner with teachers to 
facilitate infusion of real-life, hands-on activities in the classroom. These 
activities should also include some connection to the use of math in 
students’ world outside school (ASCA, 2003; Academic Standard C). 
This would have the added benefit of encouraging students to further 
develop their math interest and to observe how math is connected to 
various careers (ASCA, 2003; Career Standard C). Teachers also would 
benefit from workshops on motivating students through social incentives 
and emotional support and guidance.

Disruption in the classroom or workplace can lead to disengagement. 
These students commented on the difficulties they had in learning when 
their peers were disruptive. Workshops, in-service sessions, individualized 
skill-building sessions on classroom management, and ongoing support 
from professional career and school counselors can help teachers mini-
mize the effects of these impediments on learning. Knowing that time 
with math will be engaging and will have minimal disruptions leads to 
expectations of positive outcomes in the math classroom. 

One of the limitations of this study is the use of a limited sample of 
volunteer students in one U.S. school district, thus the findings are 
not generalizable to other schools in other states. Also, we explored 
student perceptions about math at one point in time instead of explor-
ing student perceptions over a longer period. We are in the process of 
collecting longitudinal data on these students, which will allow us to 
report on changes over time in the future. In addition, it was not pos-
sible to examine data to determine if there were differing trends by race, 
income level, or math ability. Future qualitative work in this area should 
examine these individual demographic factors further to investigate their 
relationship to math self-efficacy, math engagement, and perceived sup-
ports and barriers. Researchers should investigate these findings to see 
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how prevalent these perceptions are for students from other areas of the 
country. More extensive qualitative and quantitative research should be 
done with teachers and parents in examining not only their perceptions, 
but their perceptions in relation to students’ development of math inter-
est and choices of STEM-related studies and careers.

This study supports the development of early and marked perceptions of 
math and math learning. Perceptions of positive parental and teacher sup-
port and opportunities to engage in math learning were related, in these 
participants’ minds, with their striving to do well in math. If students cannot 
maintain engagement in the tasks of the math classroom, either because of 
disruption or because of perceptions of a lack of teacher support, students 
will, over time, come to view their math learning as unrelated to their future 
(Greene et al., 2004; Miller et al., 1996). On the other hand, if students 
perceive high levels of teacher support, they are more likely to be interested 
in class content, to be more engaged (A. M. Ryan & Patrick, 2001), and 
to have higher levels of achievement (Hamre & Pianta, 2001).
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