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ABSTRACT

The purpose of this research is to investigate the relationship between student help
seeking tendencies and levels of cognitive demand of tasks within a secondary mathematics
classroom. The relevance of the study lies in the implications of a deeper understanding of this
relationship on student learning, as both higher-level of task demand and adaptive help seeking
have a positive impact on student learning (Karabenick, 2006; Smith & Stein, 1998). The study
was conducted in a 9th Grade College Prep Algebra I classroom in which classroom norms were
oriented towards mathematical understanding and sense making as well through problems-based
learning. The question of the influence of level of task demand was investigated through an
analysis of classroom norms identified through a teacher interview, and classroom observations
as well as classroom observations oriented to analyze implemented tasks and student help
seeking during these tasks. Additionally, a student survey was conducted to account for the role
of motivation and student mathematical beliefs within the classroom.
Through the analysis of the collected data, the findings revealed a relatively equal
balance of higher-level demand tasks and lower-level demand tasks implemented within the
classroom. Additionally, there was a higher percentage of adaptive help-seeking across all levels
of task demand, suggesting that the classroom norms that are oriented towards the characteristics
of higher-level task demands may be a mediating factor. This case study and the preliminary
results that it reveals regarding the relationships between level of task demand call for further
research to expand the understanding and applications of level of task demand and help seeking
on students’ mathematical understanding in a secondary classroom.
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Introduction
The importance of help seeking and furthering our understanding of its role in academic
settings lies in the impacts it has on the learning and success of all students as they work towards
reaching their academic goals (P. N. Van Meter, personal communication, December 15, 2015).
In recent years the importance of help seeking to student learning has become
increasingly clear as help seeking has been identified as a critical self-regulatory strategy for
learners (Karabenick, 2006). When students utilize help seeking as a self-regulatory strategy they
prevent possible failure due to a lack of understanding and instead are led towards task
completion and success. Task completion is aided through the act of help seeking as students are
better able to maintain their attention and focus on the task in front of them through the process
of seeking help. In addition to increasing the likelihood of task completion, help seeking affects
how students learn the information at hand. When students seek help the chance of long-term
mastery of the content is increased and students begin to work towards being autonomous
learners, a desired outcome in the Secondary classroom (Newman, 2002). These effects of help
seeking are results that are desired in students so they develop a deeper understanding of the
academic content and to develop themselves as skilled and prepared learners.
Patterns within the help seeking literature reveal that many studies have given us an
understanding of help seeking that occurs in mathematics classrooms, but have not considered
help seeking within this mathematical context specifically. Within these studies it is clear that
mathematics creates a unique environment for help seeking which should be considered
(Federici, 2015; Nelson-LeGall, 1985; Ryan & Pintrich, 1997; Ryan & Pintrich, 2001). This is
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evidenced in Newman’s (1990) study in which it was revealed that in mathematics, more so than
reading, students see the task and content as more dependent on the teacher and therefore
resulted in higher amounts of help seeking behavior. In light of this the author approaches help
seeking specifically in the context of a mathematics classroom.
Mathematics classrooms and mathematics instruction are influenced by how the learner
interacts with their environment through a dialectical interaction. As a result, an understanding of
mathematical task choice is an integral part of the mathematics classrooms (Smith & Stein,
1998) and understanding help seeking within them. As a result of the fact that success with
cognitively challenging mathematical tasks rely heavily on the student’s knowledge and effort,
the tasks themselves present a scenario in which there is a high likelihood that students will need
help and as a result is an area where help seeking must be considered. The author is specifically
interested in the degree to which a task allows for or promotes either executive and/or adaptive
help seeking. Executive help seeking is help that is unnecessary, effort avoidant, and seeks the
answer rather than understanding (Nelson-LeGall, 1981). On the other hand, adaptive help
seeking is asking for help with the goal of informing independent learning and understanding,
rather than simply obtaining the correct answer (Newman, 2002). Furthermore, in the context of
student learning, adaptive help seeking is likely to lead to increased internalization of
information for students and therefore increased learning. The author hypothesizes that just as
different levels of mathematical task choice result in different learning outcomes (Stein & Smith,
1998), they also result in different opportunities for help seeking to occur, which influences the
level to which students learn the information at hand. This study will investigate how level of
cognitive demand required by mathematical tasks affects the type of help seeking behavior that
occurs in mathematics classrooms.
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Literature Review

Conceptions of Help Seeking
In recent research help seeking has been an important topic of discussion and research
among educational psychologists as they have gathered information to inform the instruction of
students. However, the current view of help seeking as a self-regulatory strategy has not always
been the predominant aspect of help seeking considered. Help seeking was originally considered
to be an issue of little importance and a skill not valued in learners. Help seeking was considered
to be an act of dependence on the teacher and it was assumed that help seeking did not lead to a
learner developing highly valued academic independence and autonomy. This resulted from the
thought that a truly independent learner would not need any assistance in completing the task at
hand. However, in recent years the predominate view of help seeking has shifted to one of value
as it is an important self-regulatory skill and adaptive strategy that aids in the process of a learner
developing independence and autonomy (Karabenick, 2006). Nelson-LeGall even states that,
“the ability to utilize adults and peers appropriately as resources [through help seeking] to cope
with difficulties encountered in learning situations is one of the most important skill children can
cultivate” (1985, 55). With this shift comes an increased understanding of the importance of
studying help seeking given the understanding of the value it has for all learners.
For the purposes of this investigation the author will consider help seeking to be a selfregulatory strategy, where a learner seeks assistance within a task by asking a relevant
mathematical question of their teacher and/or peers (Karabenick, 2006; van der Meij, 1998). The
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act of help seeking is more completely captured by Richard Newman when he describes help
seeking as, “when students monitor their academic performance, show awareness of difficulty
they cannot overcome on their own and exhibit the wherewithal and self-determination to
remedy the difficulty by requesting assistance from a more knowledgeable individual” (2002, p.
132). In an attempt to better understand the process of help seeking the author will consider the
model of the help seeking process as developed by Nelson-LeGall. This model, as seen in Figure
1, contains five stages: Awareness of need for help, decision to seek help, identification of
potential helpers, employment of strategies to elicit help, and reactions to attempts to seek help.

Figure 1: Nelson-LeGall Model of Help Seeking (1981)
This model encompasses the entirety of the help seeking process and provides a
framework with which all the factors that influence a learner’s help seeking tendencies can be
viewed. It is important to acknowledge that not all stages must be present for help seeking to
occur and a learner may not be aware of the occurrence of each step (Karabenick, 2006). While
developing an understanding of each part of this model is important, the aspects relevant to this
study, and therefore those that will be our focus are: Decision to Seek Help and the Employment
of Strategies to elicit help. These two have relevance to this study as they are affected by the
level of task demand, to be discussed later.
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Help Seeking as a Self-Regulatory Strategy
With this framework of help seeking in mind, the author now approached the task of
understanding help seeking as a self-regulatory strategy. Self-regulation is the process in which a
learner intentionally focuses their resources and actions in order to reach their desired goal, or in
our case the completion of a mathematical task (Schunk, 2015). While help seeking is a selfregulatory strategy, it differs from other self-regulatory strategies in that it is also a social
interaction, as in order to seek help one must interact with their teacher and/or peers
(Karabenick, 2006; Ryan & Pintrich, 1997). Furthermore, it is not simply a social interaction, but
one that may require a student to admit their inadequacies and lack of knowledge to others,
implying a possible cost to their self-concept and self-esteem (Karabenick, 2006). This
distinction, which will affect a learner’s choice to seek help, will be discussed in more detail later
on. Nonetheless, the ultimate goal of help seeking is to achieve a goal that the learner has set in
front them, specifically a mathematical task implemented by the teacher (Nelson-LeGall, 1985).
A critical aspect of help seeking as a self-regulatory strategy is clarifying the difference
of help seeking as act of dependence or as an act of independence. As mentioned before, help
seeking used to be considered an act of dependence, a result of how help seeking was defined. In
this view help seeking was seen simply as a student’s request for the answer or the procedure to
answer the question. Here the student no longer had to think for their own, but was simply
handed the solution by the teacher or their fellow student, and it is clear why help seeking was
considered an act of dependence (Nelson-LeGall, 1985). However, when considering alternative
methods of seeking help there is a need to re-evaluate the labeling of help seeking as an act of
dependence. For example, take the scenario in which a student who is need of assistance simply
asks a teacher for a hint to the next step or to help them find their mistake so that they can
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continue working to find the solution on their own. In this situation the act of seeking help leads
to the development of a student’s autonomy as a learner, and therefore can be considered an act
of independence (Nelson-LeGall, 1985).

Types of Help Seeking
In order to aid in this distinction, the different types of help seeking that a student can
employ as they attempt to achieve success and task completion must be considered. First let us
consider the case of dependent forms of help seeking. These take the form of requests for the
answer and do not indicate a student’s desire for conceptual understanding or deeper processing
of the content at hand. These forms of help seeking are known as executive help seeking
(Nelson-LeGall, 1981). Executive help seeking reflects a student’s desire to avoid effort in
attaining the goal in front them. As a result, executive help seeking is often unnecessary,
meaning that the student is likely able to answer the question on their own, however they simply
lack motivation at the time and do not desire to put in the necessary effort. Additionally, not only
is the act itself a form of dependency, but when the student receives help as a result of their
employment of executive help seeking strategies, dependency on teacher and peers is
perpetuated, and will likely carry to other of situations (Karabenick, 2006).
The second type of help seeking that will be considered is the independent case as
described above, the act of “asking for the help needed to learn independently, not simply to
obtain the correct answer” (Newman, 2002). Help seeking that leads to academic independence
and autonomy is known as adaptive, instrumental, strategic, or autonomous help seeking, but for
the purposes of this investigation will be referred to solely as adaptive help seeking (Nelson-
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LeGall, 1981; Nelson-LeGall, 1985; Newman, 2002; Ryan & Pintrich, 1997). Adaptive help
seeking is an act of independence, because it results in students reducing their reliance on others
in the future, as they not only work towards success in the task, but work towards true
understanding and mastery of the concept (Volet & Karabenick, 2006). In addition to adaptive
help seeking being characterized as an act of independence, it is also described as “mastery
oriented help seeking” (Nelson-LeGall, 1985). This results from the fact that adaptive help
seeking is most often utilized when students have mastery oriented goals, meaning that their
goals are understanding and mastery of the content, rather than simple completion of the task
(Ryan, Pintrich, & Midgley, 2001). The ultimate goal of seeking help in an adaptive manner is to
increase understanding and improve one’s capabilities, which inherently results in autonomy
(Karabenick, 2006).
Unlike executive help seeking, adaptive help seeking requires personal effort and
motivation on the part of the learner, as the type of question that is asked requires more crafting
and a deeper understanding of the content (Newman, 2002). Additionally, there are several
aspects that must be present in order for a learner to seek help in an adaptive manner. As
adaptive help seeking is a more complex self-regulatory strategy, it requires increased cognitive
competencies on the part of the learner, and more metacognitive declarative and conditional
knowledge (Newman, 2002). Additionally, as noted before, seeking help is a social interaction as
well, and seeking help adaptively requires increased social competencies. This includes
awareness of potential help givers, how to ask questions in a way that will show the student’s
mastery oriented motivation, and knowledge of a peer/teacher’s ability to answer their questions
in a manner that allows them to work towards autonomy (Newman, 2002). A final aspect that
must be present are the considerations outside the learner themselves, as there must also be
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contextual motivational resources that lead to adaptive help seeking, which will be explored
further through teacher task choice (Newman, 2002). Looking farther into help seeking it is
important to consider both executive and adaptive help seeking, however as adaptive help
seeking leads to better learning, it is kept at the fore front of our minds.
Additionally, the author will consider a third category of help seeking outside of
executive and adaptive help seeking. This category of general help seeking consists of instances
where the student simply acknowledges their need for further assistance. These help seeking
instances often resemble a statement on the behalf of the student sounding like “I need help” or
“I’m stuck.” While these are instances of help seeking, they do not indicate either a desire to
avoid or exhibit effort in the completion of a task.

Deciding Whether to Seek Help
Recalling Nelson-LeGall’s model of help seeking, the author zooms in on a learner’s
decision to seek help and the influences that affect this decision. This decision is considered from
two perspectives: a student’s decision to avoid help seeking behavior, followed by the decision
to actively seek help. The author begins with considering what affects a student’s decision to
avoid seeking help as this is where a large majority of the current literature is focused. These
influences that can lead to a student avoiding seeking help can be categorized as either internal or
external factors, and the author begins by looking at those factors that are internal.
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Avoiding Help Seeking.
As discussed previously, the act of help seeking is often considered and perceived as an
act of dependence, especially in western cultures that are largely individualistic (Nelson-LeGall,
1985). It is then no surprise that one of the largest factors that prevents a student from seeking
help is their desire to be seen as independent. In a study by van der Meij (1998), 80% of students
self-reported that the reason they did not seek help was because they were expected to be
independent, and seeking help contradicted this expectation. Similarly, students may feel they
are expected to know the material required for the task, and as a result are reluctant to admit this
inadequacy to their teachers (Newman, 1990). As a result, students also develop a fear of a
negative perception of their ability by their peers and teachers upon their request for help, and
therefore instead simply choose to avoid seeking help in the first place (Newman, 1990). Finally,
in some instances, students have a pattern of lower achievement and when they are aware of this
lower achievement, they are also aware of their increased need for assistance. Despite this
awareness, these students who have lower achievement and a greater perceived need for help are
the most unlikely to seek help for the above reasons (Newman, 1990). While this is true in all
content areas, Ryan and Pintrich (1997) found that in mathematics specifically, the lower a
student’s perceived competency in mathematics, the less likely they will be to seek help. This
farther validates the importance of our need to understand how mathematical tasks given to
students influence their help seeking, as there is a need to ensure that these lower achieving
students in particular are set up for success in seeking and receiving the help they need.
The internal aspects that affect a student’s decision to avoid seeking help are very
important, but in order to address the question of the influence of task choice on help seeking,
must be a strong understanding of external influences on a student’s decision to avoid seeking
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help. Bandura’s Social-Cognitive theory of learning reveals the importance that a model plays in
a student’s learning, specifically their trustworthiness, similarity to the learner, and their
competence (Schunk, 2015). These same aspects of a model have an influence on whether a not a
learner will seek help from a model (peer/teacher). Specifically, a student is likely to avoid
seeking help from a peer or teacher if they doubt the competence of the helper in relation to their
knowledge of the subject and their ability to assist and teach others (van der Meij, 1998).
In considering the other external factors that affect student’s avoidance of help seeking,
the structure of the classroom is also discussed. First, an obvious conclusion is made that if help
is unavailable to the learner as a result of management rules, lack of visibility of requests, or lack
of time for help to be sought, the students will avoid seeking help (Newman, 1990; van der Meij,
1998). Additionally, if students seek help repeatedly from their peers and/or teacher and do not
receive help, or help that is beneficial, they will avoid seeking help in the future (van der Meij,
1998). Considering the overall classroom structure, it is clear that if a classroom is characterized
by a performance goal structure, in which value is placed on students grades and performance,
students are less likely to seek help. This stems from the fact that admitting their inadequacy
reflects poor performance, and therefore seeking help is more threatening, so in general it is
avoided. Furthermore, under these performance structures, when help is sought it is most likely
going to be in an executive manner (Karabenick, 2006).
Finally, a student’s decision to avoid seeking help is influenced by both the implicit and
explicit classroom rules and norms. If a classroom holds the norms and rules that working with
others is not accepted, as students are required to create their own work, then students will likely
avoid seeking help in light of these rules (Ryan, Pintrich, & Midgley, 2001). In addition, if the
teacher holds an implicit norm that asking questions is unacceptable during either instruction or
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work time, then students, in order to please their teacher, will be likely to not seek help, even
when needed (Newman & Schwager, 1993). While all of these external affects can have serious
influences on a student’s decision to seek help, each one can be mediated by the teachers attempt
to establish classroom norms that are conducive to positive help seeking tendencies (NelsonLeGall, 1985).

Seeking Help.
The author now considers the opposing approach: What factors have a positive influence
on students deciding to seek help? Again, let us begin by considering the internal influences that
result in a student’s decision to seek help. Students whose motivation is intrinsically based,
meaning they engage in the task at hand with the only reward being engagement in the task itself,
are more likely to seek help, and are more likely to seek help adaptively (Ryan & Pintrich, 1997;
Schunk, 2015). Furthermore, students who have individual mastery oriented goals, have a much
stronger likelihood of seeking help, as it aligns with their goal of content mastery (Federici,
2015).
While these internal factors that lead to seeking help are important, they are either aided
or hindered by other external factors. Contrary to performance goals leading to avoidance of help
seeking, classrooms that are governed by a mastery goal orientation are likely to result in help
seeking by students. This results from the fact that the teacher and peers are not seen as
competition, but rather resources to reach the goal of mastering the content at hand (Karabenick,
2006). More so than the goal structure, the general classroom rules, norms and opportunity
structure will affect a student’s decision to seek help. If students are given ample opportunities to

12

seek help and the teacher places high values on these questions, then students are again more
likely to seek the needed help for the completion of the task (Ryan, Pintrich, & Midgley, 2001).
With a deeper understanding of the known influences on a student’s decision to seek help
and what type of help they will seek, this knowledge is taken and used to consider the question
posed by Richard Newman. Newman (1990) considered the type of task organization and the
influence that this had on achievement related attitudes, and how these work together to
influence help seeking. There must also be consideration of not only the general rules and norms
towards help seeking in the classroom, but also the rules and norms for completing tasks and
doing mathematics and the effect that this has on help seeking in light of the selected
mathematical task (Ryan, Pintrich, & Midgley, 2001). In order to fully understand this
relationship, there must be a deeper understanding of the construction of mathematics learning
settings and the different types of mathematical tasks that teachers utilize in their instruction.

Mathematics Instruction
Much of the research and information concerning help seeking that has been discussed
above comes from studies that were themselves conducted in mathematics classrooms. Despite
this, in order to adequately answer the question of the impact of selected mathematical tasks on
help seeking, the author must develop a clearer understanding of the uniqueness of a
mathematics context and mathematical task choice. Mathematics classrooms are unique settings
in which help seeking occurs as a result of both the nature of the content as well as the
constructivist approach that is seen in many classrooms. It was acknowledged above that the
classroom norms that are established can result in students both avoiding and seeking help, and
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this holds in mathematics classrooms as well. However, in mathematics classrooms there are
specific norms that are developed in relationship to mathematical activities and the processes that
guide this mathematical work, that will also influence help seeking, beyond the overall
classroom norms as developed by the teacher (Yackel & Cobb, 1996). Additionally, the social
interactions that affect help seeking will look different in a math classroom as it is a particular
social context affected by the nature of mathematical tasks and activities (Franke, Kazemi, &
Battey, 2007).

Culture of a Mathematics Classroom
In order to address the unique setting of a mathematics classroom and its impact on help
seeking the author will first consider the general culture of a mathematics classroom. It is known
that mathematics classrooms are unique settings, but in order to identify why these differences
exist the unique factors and influences within a mathematics culture must be considered. First,
when looking at a mathematics classroom, it is seen as participation in a culture of mathematics,
not simply a place in which knowledge is transmitted from the teacher to students, which heavily
reflects the constructivist ideals on which many mathematics classrooms are based (Yackel &
Cobb, 1996). In order to further understand a mathematics classroom and its culture, the author
will look at the spectrum of classroom structures from traditional classrooms to problem-based
learning classrooms.
When thinking of traditional mathematics classrooms, it is those that are most often
lecture based, with minimal interactions between teachers and students, and a student and their
peers. Traditional mathematics classrooms often follow the same format beginning with
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homework review, followed by the presentation of the lesson with students taking notes, then
several examples of guided practice, followed by independent practice for students and often
time to begin working on their homework assignment for the evening. In addition to this
structure of instruction, content in these settings tends to be taught by first presenting the
information and then having students determine its purpose and apply it to problems. In these
classrooms it is the teacher’s role to demonstrate how to successfully solve a mathematical task,
and it is the student’s role to internalize this knowledge and practice successfully solving similar
mathematical tasks. With this structure comes certain norms and expectations held by the teacher
in regards to social interactions and the process of doing mathematics. This in turn affects a
student’s help seeking tendencies as well as the mathematical tasks that the teacher plans and
implements in the classroom.
On the other end of the spectrum there are classrooms that are built around the idea of
problem-based learning. Problem-based learning is “an instructional learner-centered approach
that empowers learners to conduct research, integrate theory and practice, and apply knowledge
and skills to develop a viable solution to a defined problem” (Savery, 2006). This shift in focus
within problem based learning classrooms results in a change in the order in which content is
taught. Contrary to traditional classrooms in which the content is taught first and then it is used
within a problem, in problem-based classrooms, students are first presented with a problem and
have to determine what knowledge is required to solve it, and then they work alongside their
teacher to construct and learn the mathematical content. This change in curriculum has a further
affect on the structure of instruction in classrooms, as it often reflects the structure of the
curriculum. The influence of the curriculum results in starting with the presentation of a problem
and then progressing towards the more formal instruction. While this is important, what the

15

author is most concerned with is the role of the student and teacher in this setting, as this will
have the largest affect on help seeking during mathematical tasks.
Before considering the importance of the role of the teacher and student, it is important to
address why problem-based learning classrooms are a unique setting needing to be accounted
for. When addressing task choice, it will be seen that certain types of tasks, specifically higherlevel tasks, will likely allow for more adaptive help seeking as compared to lower level tasks.
Higher-level tasks are more often found in problem-based learning classrooms, although not
exclusively. It is for this reason that role of the teacher and student in these problem-based
learning classrooms are important and are of concern in this study.
The author first considers the role of the teacher in a problem-based classroom. As
problem-based learning is founded on constructivist principles, the role of the teacher includes
the responsibility of first establishing a setting in which students are able to be active participants
in their learning. This is done through planning activities and creating an environment that is
structured in order to allow for “informed exploration and inquiry” (Richards, 1991, p. 39). In
creating this environment based on exploration and inquiry, the teacher shifts their role so that
they do not hold all of the control, but rather gives the students control and initiative over their
own learning (Richards, 1991). This lies in sharp contrast to the traditional classroom where the
role of the teacher is the provider or transmitter of knowledge and demonstrator of procedures,
but in classrooms centered on problem-based learning the teacher is seen as a facilitator.
Moreover, the teacher acts as a model for the students by setting an example of what types of
questions students should be asking and encouraging students to take on the responsibility for
solving the problems at hand. It is hypothesized that this unique teacher role will have a
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significant effect on students help seeking in the tasks implemented by the teacher (Stepein &
Gallagher, 1993).
With these differences in the teacher role, and their release of responsibility into the
hands of the students, it is natural that there will also be differences in the role of students in
these classrooms. In general, students in problem-based learning classrooms are more active
participants and as a result must be more self-directed and self-regulated, which includes the use
of help seeking (Savery, 2006). Savery further points out that students become self-regulated
through being engaged problem solvers, in which they themselves are attempting to determine
what principles underlie the problem at hand and what is needed in order to create an acceptable
solution (2006). Again, the author acknowledges that the importance of this specific student role
lies in how it will affect the student’s decision to seek help and what type of help they choose to
seek.
There are two extremes in the culture of mathematics classrooms as they range from
traditional teacher-centered classrooms, to more interactive classrooms based on problem-based
learning. The author also acknowledges that the structure of a classroom, no matter where on this
spectrum it lies, will affect and be affected by the norms held by the teacher. This in turn has a
large affect on the students’ help seeking tendencies.

Classroom Norms
Throughout the discussion of help seeking and the context of mathematics instruction, the
many influences of classroom norms has been seen. According to Ryan and Pintrich (2001),
classroom norms can influence a student’s decision to seek help. Classroom norms can also serve
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as a mediating factor to internal and external factors that affects a student’s decision to seek or
avoid seeking help (Nelson-LeGall, 1985). The possible influence of classroom norms on help
seeking behavior and on task choice requires an investigation into the classroom norms that will
exist in a secondary mathematics classroom. Furthermore, it is agreed that effective teaching and
learning does not occur solely as a result of having rich learning activities, but that these
activities must be accompanied by a context for learning that impact how students think about
and approach these problems (Franke, Kazemi, & Battey, 2007). The author will consider norms
to be the “regular patterns of behavior” identified in the classroom either through explicit
identification by the teacher or through observed patterns that the teacher may not be aware of.
Additionally, the author will consider traditional classroom social norms, but also consider the
specific norms that affect mathematics instruction, namely sociomathematical norms.

Social Norms.
Social norms are the regular patterns of behavior that can exist in a classroom context
regardless of the content being taught (Van Zoest & Stockero, 2012). Social norms focus on
interactions between students and teachers in the classroom. Norms address how students should
work together, what resources students have available to them, how students should respond to
the ideas presented by their peers, and what language students should use when working with
others (Franke, Kazemi, & Battey, 2007). Norms often focus on student collaboration and
behavioral expectations of students during learning activities. However, in considering the
specific mathematical context, the author will go one step farther by identifying social norms
within the context of mathematics instruction.
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Sociomathematical Norms.
Sociomathematical norms also address how students and teachers engage each other, but
with a specific focus on how they engage with each other mathematically. Sociomathematical
norms establish the manner in which the students and teacher talk about and analyze
mathematical concepts and ideas during learning activities and classroom discourse (Yackel &
Cobb, 1996). Sociomathematical norms emphasize what it means for something to be
mathematically different and mathematically valid. These norms are present in every
mathematics class regardless of whether the teacher is aware of establishing them or not (Yackel
& Cobb, 1996). Sociomathematical norms develop as a result of the teacher’s belief about
mathematics and what it means to do mathematics (Franke, Kazemi, & Battey, 2007).
While the norms will have a direct effect on student help seeking tendencies within the
classroom, the author chose to consider a mediating factor of selected mathematics instructional
activities (task choice). Therefore, it is important to investigate the interaction of classroom
norms with instrumental tasks and their influence on student help seeking behavior.

Selected Mathematical Instructional Activities
Selected mathematical instructional activities, or mathematics task choice, occur during
the “segment of classroom activity that is devoted to the development of a particular
mathematical idea” (Stein & Smith, 1998, p. 269). Tasks can be a variety of activities, including:
projects, questions, problems, constructions, applications, and exercises, as outlined by the
Standards for Teaching Mathematics (National Council of Teachers of Mathematics, 1995).
While these tasks have a large variety, the purpose of each one is to provide a context for
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students learning and understanding of mathematics. This context allows students to understand
the importance of mathematical concepts, how they are used in real world problems, and
provides the purpose of why the chosen concept is being studied (National Council of Teacher of
Mathematics, 1995). Tasks can occur at any point during instruction, but in a traditional
classroom often occur after the presentation of material and guided practice, whereas in problembased learning classrooms it can occur before, during, or after instruction.
While there are many varieties of types of tasks, at the core there are general types of
tasks that occur in mathematics classrooms. Broadly, there are tasks that occur at an individual
level and those that occur for the entire class, there are tasks that can be presented as mass
practice and those problems that are solved over the course of an entire class period(s) (Stein &
Smith, 1998). However, more specifically the author will consider four types/level of tasks as
presented by Smith and Stein. Smith and Stein consider tasks as first either requiring a lowerlevel of cognitive demand or a higher-level of cognitive demand, and then further differentiate
within these categories. Within lower-level demand tasks there are tasks that focus on
memorization as well as those that focus on procedures without connections. Within higher-level
demand tasks there are tasks that focus on procedures with connections and those that focus on
doing mathematics (Smith & Stein, 1998).
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Figure 2: Lower-Level and Higher-Level Demand Tasks (Smith & Stein, 1998)

Let us first consider lower-level demand tasks that deal with memorization. These tasks
often require a simple reproduction of facts or as the name suggests the committing of
mathematical facts to memory and are often given out of context. The nature of these tasks
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themselves may not even lend themselves to the use of a procedure due to either the nature of the
content or a time constraint within the task (Smith & Stein, 1998). For example, in Figure 2 the
lower-level demand memorization task simply asks students to know that ½ can be written as .5
or 50% without considering the reasoning behind this or its connection to other areas of
mathematics. Additionally, these tasks may look like a math facts quiz, “1 Minute Multiplication
Challenge” based on the multiplication tables, or flash card procedures for the memorization of
relevant formulas.
Looking at lower-level demand tasks that consist of procedures without connections,
there are similarities in that they also require little cognitive demand and require the use of
procedures without requiring that students make connections to underlying concepts or
relevance. Successful completion of these tasks relies heavily on algorithmic procedures that are
used to obtain the correct answer rather than to further develop mathematical understanding. This
also alludes to the fact that it is always fairly clear when and where these procedures are used,
requiring little conditional knowledge on the part of the learner (Smith & Stein, 1998). In Figure
1 the example for a task categorized as a procedure without connections to meaning has many
similarities to a memorization task in that it has no connection to the mathematical meaning of
fractions and percentages. However, this example does not simply have students memorize the
alternate representations of a fraction, but also requires them to use well established procedures
to determine them. These tasks are often contained in typical math worksheets given during
independent practice or homework that simply require formulas and operations, but do not
require students to consider underlying reasoning required to apply formulas and/or solve the
problem.
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Contrasting lower-level demand tasks with higher-level ones one of the main differences
is that higher-level demand tasks highlight mathematical concepts, put procedures and
mathematical knowledge in context, and finally require a significant amount of cognitive effort.
Higher-level demand tasks defined by procedures with connections require that students learn to
use procedures not in isolation but in connection to underlying mathematical concepts, in order
to deepen the students understanding of the mathematical procedure and concept. The purpose of
the use of the procedures is to clarify or expound upon the underlying mathematical concept.
These tasks often have students create or analyze multiple representations of the same
mathematical concept, and by drawing connections between them conceptualize the mathematics
and come to an understanding of how and why the procedure “works.” For example, in Figure 2
students are asked to represent a fraction first using a 10 x 10 grid so that they understand that
the fraction is not a random number, but represent a portion of a whole. Following the use of this
alternative contextual representation, students are then asked to use a procedure to determine the
decimal and percentage representations, but now with a deeper understanding of their derivation
(Stein & Smith, 1998).
Finally, higher-level demand tasks that involve doing mathematics require significant
cognitive effort and the use of self-regulation strategies, specifically monitoring one’s cognitive
resources. These tasks are described as “ambiguous,” in that it is not predictable or obvious how
one can solve the problem or complete the task at hand. This in turn results in tasks that require
students to determine what information and knowledge is necessary and to find this knowledge
within the constraints of the task. In general, these tasks typically require a certain level of
explanation of one’s ideas to convey conceptual understanding (Smith & Stein, 1998). In the
doing mathematics example in Figure 1 the path to a solution to this problem is ambiguous and
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requires students to explain the reasoning for the procedure they were expected to use or
memorize in the previous levels of task. An additional example of these tasks includes giving a
student a numerical problem, and coming up with a real word example that fits the problem, and
explaining why.
In addition to the distinct differences in what each task level looks like, there are also
larger differences when these tasks with different levels of demand are implemented in the
classroom. When considering the number of tasks administered, lower-level demand tasks are
often presented with twenty or more tasks in the same activity, whereas higher-level demand
tasks often have only two or three problems per activity (Stein & Smith, 1998). Furthermore,
higher-level demand tasks emphasize making connections and utilize new situations or
questions, whereas lower-level demand tasks are isolated and are often based in situations or
questions that have been seen before (Stein & Smith, 1998). The ultimate purpose of
differentiating these types of tasks is to acknowledge that different tasks lead to different types of
thinking, and to consider how teachers can ultimately get students to be engaged in higher level
thinking (Smith & Stein, 1998).
As the author will heavily consider task choice for this investigation it is important to
acknowledge what other factors affect a task’s ability to engage students at a high level of
cognitive demand. These factors include: age and grade of students, student experiences, and the
norms and expectations of the classroom as established by the teacher (Smith & Stein, 1998;
Henningsen & Stein, 1997). It is also important to have a basic understanding of what the
implementation of these tasks looks like. As seen in Figure 2 below, tasks go through distinct
phases during implementation, and a task’s level of cognitive demand can be impacted by
teachers’ and students’ actions at each phase. Starting with how the task was designed in
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instructional materials, followed by how the task is set up by the teacher, and finally how the
students actually enact the task based on their interpretation. It is the final step of this process,
how the task is enacted by students that directly influences student learning, and therefore which
will directly influence student help seeking behavior; however, each step in the process will have
some influence on student learning and help seeking (Henningsen & Stein, 1997; Stein & Smith,
1998).

Figure 3: The Mathematics Task Framework (Smith & Stein, 1998)

Mathematical Task Choice Influence on Help Seeking
Now that there is a deeper understanding of what mathematical task choice is and have
seen several ties it has to help seeking, the author considers its overall importance and why it
should be considered in relation to help seeking. In the QUASAR Project, which studied school
mathematics reform in urban settings, it was found that the largest gains in mathematics
performance were obtained as a result of teachers choosing tasks that require a high-level of
cognitive demand (Smith & Stein, 1998). This fact combined with our knowledge that tasks form
the basis for student learning, easily leads us to the conclusion that when it comes to
mathematics classrooms, task choice is relevant and important (Smith & Stein, 1998). Stein and
Smith also state that “the day-in and day-out cumulative effect of classroom-based tasks leads to
the development of students’ implicit ideas about the nature of mathematics—about whether
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mathematics is something about which they can personally make sense and about how long and
how hard they should have to work to do so” (1998, pg.9). From this statement it can be inferred
that in the process of a task shaping a student’s ideas about mathematics and the amount of work
required of them, their ideas about help seeking within these tasks and mathematics overall will
also be affected.
With the establishment of the importance of task choice and the relationship between
types of tasks and levels of students thinking required to successfully complete those tasks, it is
also important to note that task choice is the responsibility of the teacher, as (s)he directs student
learning to help students meaningfully interact with and develop their understanding of
mathematical concepts (National Council of Teachers of Mathematics, 1991). Furthermore, it is
the responsibility of the teacher to encourage intellectual autonomy and self-regulation in
students, both of which can be accomplished through encouraging adaptive help seeking.
However, the direct relationship between task choice and help seeking has never been thoroughly
researched. It is hypothesized that just as “tasks that ask students to perform a memorized
procedure in a routine manner lead to one type of opportunity for student thinking [and] tasks
that require students to think conceptually and that stimulate students to make connections lead
to a different set of opportunities for student thinking” (Stein & Smith, 1998, pg. 9), these
different types of tasks will also lead to one type of opportunity for executive versus adaptive
help seeking. Without a deeper a look into the direct interactions between task choice and help
seeking, teachers may unknowingly inhibit students’ development of academic independence by
solely providing them with opportunities to seek help executively, and similarly can also inhibit
their development of important self-regulatory skills such as adaptive help seeking. Furthermore,
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if teachers are unaware of the connection between task choice and help seeking, they may
develop frustrations towards their students who do not seek help in a way that they desire.
It is this problem that the author attempts to clarify through investigating the following
hypothesis of the relationship between task level and type of help seeking. The author predicts
that lower levels mathematical tasks will lead largely to opportunities for executive help seeking
that furthers dependence and effortless attempts at mathematics. This is predicted based on the
procedural structure of low level tasks and their focus on producing or reproducing the correct
answer, that can be aided by simple executive help seeking. Additionally, low level tasks are
defined by lower cognitive demand, which corresponds to effort avoidant executive help seeking.
Similarly, the author predicts that higher level mathematical tasks will lead to increased
opportunities for students to employ adaptive help seeking strategies. This in turn will farther
their academic autonomy, maintenance or encouragement of mastery goals, and deeper
conceptual understanding of mathematics. This prediction stems from the conceptual and
ambiguous nature of high level tasks that leads to multifaceted problems requiring more student
thought and effort, and therefore likely require help to be sought in an adaptive manner that will
aid in the understanding necessary to complete the task. Moreover, high level tasks cause a
certain amount frustration in students, but frustration that leads to a desire to find the solution
based on one’s efforts. Therefore, to avoid being given the answer, but only receive helped as
needed, students will tend to seek help adaptively. The goal of this study is to investigate the
nature of mathematics task demands and classroom norms, and their influence on the frequency
and type of students’ help seeking.
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Methods

Participants
The participants in this study were ninth-grade students in a College Prep Algebra I
classroom in central Pennsylvania. The classroom consisted of 26 students and one female
teacher. Of the students who completed the informed consent, five were randomly selected for
observation without their knowledge. Of the five students chosen there were three males and two
females. No participants in this study were offered monetary reward, credit, or a reward of any
kind.

Materials
The students were administered a survey consisting of two portions. The first portion, the
Motivated Strategies for Learning Questionnaire (MSLQ), which can be found in Appendix A,
consisted of 31 statements which students rated on a 7-point Likert Scale rating from “not at all
true of me” to “very true of me.” Each statement dealt with either Task Value, Test Anxiety,
Intrinsic Goal Orientation, Extrinsic Goal Orientation, Control of Learning Beliefs, or Self
Efficacy. Statements from the MSLQ were similar to the following taken from the MSLQ: “I’m
certain I can understand the most difficult material presented in the readings for this course,” and
“It is important for me to learn the course material in this class.” The second portion of the
survey consisted of 10 statements dealing with students’ mathematical beliefs and was
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constructed using the investigators experiences and other mathematical belief questionnaires
(Pintrich & DeGroot, 1990, Schoenfeld, 1998; Kloosterman & Stage, 1992; Op’t Eynde & De
Corte, 2003). These statements were then rated by students on a 7-point Likert Scale rating from
“not at all true of me” to “very true of me” (See Appendix A). Statements from the Mathematical
Beliefs portion of the student survey were similar to the following, which are modeled after
surveys by Schoenfeld, Kloosterman and Stage, and Op’t Eynde and De Cort: “The math that I
learn in school is mostly facts and procedures that have to be memorized,” and “When I get a
bad grade in math it’s because I don’t study hard enough.”
The teacher was interviewed using a set of 16 questions dealing with either Classroom
Norms, Help-Seeking, Task-Choice, or Classroom Structure (See Appendix B). While these
questions addressed different topics, they resembled the following questions taken from the
teacher interview. “How do you motivate your students to succeed in your mathematics course?
Can you give me an example of how this has happened in your classroom?” and “What
influences your choice of the mathematical tasks you implement in your classroom?”
Classroom observations were collected by the principal investigator as students
participated in classroom tasks designed and implemented by the teacher. Statements and
questions by the students that were instances of help seeking (described below) during each task
were recorded for the five chosen participants. A description of the task and the teacher’s
instructions at the beginning of each task were also recorded.
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Procedure
Before classroom observations began the teacher was interviewed to provide the
investigator with knowledge of her classroom norms, her ideas towards help seeking, and the
types of tasks that were often utilized in her classroom. Students were then introduced to the
study and told that the relationship between help seeking and type of mathematical task was
being investigated. The students and teacher were then given an information sheet and informed
consent form that was sent home and returned in a sealed envelope to their teacher to maintain
confidentiality of student participants (See Appendices C and D).
All students were administered the student survey (MSLQ and Mathematical Beliefs
Survey) and investigators analyzed only the surveys of the five chosen participants. After these
initial data collections, classroom observations began with one ninety-minute class period
dedicated to documenting classroom norms and routines. Following this, investigators observed
and collected data for five ninety-minute class periods. During these periods the investigator
observed with no intervention, only recording task-description and help seeking instances of
chosen participants.

Data Analysis

Help seeking.
During classroom observations a majority of help seeking instances for the five observed
students were recorded during each task. Each help seeking instance was categorized as
Executive, Adaptive, or General.
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Executive help seeking.
Help seeking instances that were coded as executive were those where the student had not
attempted to determine the error in their thinking or exhibited little to no effort to problem solve,
and simply went to seek help. When they sought help, the intent was to continue avoiding effort
and simply obtain the pathway to an answer or the answer itself. An example of this is seen when
Student 2 sought help during the following task, taken from the 2015 Algebra I Keystone
Problems,

Figure 4: Keystone Problem 9
Student 2 sought help from her peer in the following manner, “Is it equal to 700 pounds
or less than 700?” This instance of help seeking, which occurred early on in the task, exhibits the
student’s intention to avoid effort, as she did not take the time to explore the context given before
asking for help. Furthermore, the most likely answer to this question will simply provide the
student with the answer, not an explanation of why it is either equal to or less than 700 pounds.
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Adaptive help seeking.
Instances of help seeking that were classified as adaptive, were those where the students
had attempted the problem on their own or collaboratively with their peers and were able to
identify the area in which they needed help. These students then sought help from either a peer or
teacher in such a manner that they were willing to exhibit effort to understand the concept and
keep working to find a solution. This categorization was seen during the task “Making the Data,”
a task included in the students’ Unit Packet, but completed in small groups and included a whole
class discussion.

Figure 5: Making the Data Activity
During this activity Student 3 asks a series of questions about the task including, “Why
do they have 0?” “How are they getting values?” and “I don’t understand how they are getting
those.” These instances of help seeking are classified as adaptive as the student’s intention is to
understand the process that is being taken by their peers so that they can understand the approach
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to the problem and do it themselves. Unlike an executive help seeking instance, the student
recognizes areas of concern and wants to understand why it works, not simply obtain the answer.

General help seeking.
In addition to executive and adaptive help seeking instances, there were several instances
where the student simply acknowledged that he/she needed help, but were unsure what to ask.
These instances sounded like, “I don’t know where to start” or “I need help.” The student was
unable to identify a specific area of concern or a specific concept that needed farther explaining,
but knew that they needed assistance. An example of this is seen in the following task found in
the 2015 Algebra I Keystone Problems,

Figure 6: Keystone Problem 12
While working on this problem, the student expressed to their peer, “I’m confused, I
don’t get it...” Here the student knew they needed help and was not necessarily avoiding effort,
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but was also not specifically seeking conceptual understanding. As a result, it is neither executive
or adaptive, so it was categorized as general help seeking.
After categorizing each help seeking instance, each instance was then associated with the
task students were completing at the time. This connection allows for the investigation of the
relationship between the level of task demand and the type of help seeking the students exhibited
during the task.

Classroom Norms.
Data regarding classroom norms was collected in two manners, teacher interview and
classroom observations. Data about classroom norms collected through the teacher interview
consisted of questions directly geared toward assessing classroom norms as well as other
questions that indirectly revealed classroom norms. Relevant information was identified from the
teacher interview and used to identify and provide evidence of both social norms and
sociomathematical norms that exist in the classroom, as detailed previously in the literature
review. Similarly, the data collected from classroom observations, which consisted of qualitative
observations of student and teacher interactions, posted norms, and opportunities to collaborate,
was reviewed for evidence of social and sociomathematical norms.

Task-Choice.
Each task administered on a day when classroom observations took place was recorded,
including the name, a brief description, the teacher’s description, and student’s implementation
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of the task. These aspects along with the original task itself were analyzed in accordance with the
Levels of Cognitive Demands as determined by Smith and Stein (See Appendix E). Each task
was identified as either Higher-Level Demand or Lower-Level Demand. For example, when
classifying the task “Interpreting the Data” as seen in the students’ unit packet, first students
prior experience with the content was considered. As this was one of the first tasks completed in
the unit, students were not familiar with the concept. Students were told to match the graph to the
corresponding data. Students implemented the task as described and worked with their partner to
make sense of the data and then connect it to their prior knowledge about each possible context.
Therefore, in accordance with the descriptions of Levels of Cognitive Demands as presented by
Smith and Stein the task required students to access relevant prior knowledge and experiences,
exhibit non-algorithmic thinking, and analyze the task and its constraints to limit possible
solutions. These are all evidence of a higher-level demand task, and as such the task was
categorized as higher-level demand.
The classification of lower-level demand tasks differed slightly from the categorization of
higher-level demand tasks. While the categorization of both was influenced by the Levels of
Cognitive Demand criteria, the identification of tasks differed. In most circumstances higherlevel demand tasks were larger tasks that took up a significant amount of the class period. On the
other hand, lower-level demand tasks were often multiple problems in one large task such as a
worksheet. In these instances, the worksheet itself was not categorized as a lower-level demand
task, but rather each individual question on the worksheet was categorized as either a lower-level
demand or higher-level demand task. This allowed for help seeking instances to be correctly
connected to the specific task the student sought help on.
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After the categorization of each task, the total number of higher-level demand tasks and
lower-level demand tasks were determined and compared to provide an accurate picture of
teacher task-choice in the classroom. The collection of the data through classroom observations
concluded with the final classroom observations and was followed by an analysis of the collected
data in an attempt to investigate the relationship between level of task demand and student help
seeking tendencies.

36
Results

Classroom Norms

Teacher Interview.
Discussions with the teacher addressed classroom routines, expectations, and classroom
norms revealed the following social norms.
1. Students are expected to work with their groups and participate in these groups.
2. Collaboration, not copying, is key to understanding and success.
The teacher’s response to questions about expectations provide evidence about social norms
and the expectations for collaboration in the classroom. Specifically, the teacher commented on
the role of group work in fostering confidence in ideas prior to whole class discussions and the
important role of group work in allowing students to hear about one mathematical concept from
many different perspectives. Within discussions on student collaboration, the teacher revealed
the importance of collaboration over copying saying, “I think at this point they have come to
realize that [copying] is not beneficial, and I have found them helping each other a lot more.”
The teacher also discussed her beliefs about mathematics and learning mathematics,
revealing the following sociomathematical norms.
1. The value is placed on ideas and methods.
2. Mistakes are valued and seen as learning opportunities for all students.
3. The authority for correct reasoning or solution lies in the logic and mathematical validity
of the proposed solution, not in the status of the teacher or students.
4. Mathematics is about sense making and understanding, not obtaining a correct solution.
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The first three of these norms were influenced by the definition of sociomathematical norms
by Franke, Kazemi, and Battey (2007). The teacher’s interview provided evidence to support the
use of these norms in the classroom. When describing her definition of success during higherlevel tasks oriented around problem solving she states it is being able to “attack problems, make
progress, and learning something – not just obtaining the correct answer,” reflecting her focus on
methods and ideas for student thinking. Furthermore, the teacher’s “encouragement of risk taking
and learning from their mistakes” supports the sociomathematical norm that mistakes are
learning opportunities for students. This is also seen within lower-level demand procedural tasks
as the teacher notes that “success does mean that you are getting most of them right, still making
mistakes here and there, but learning from those mistakes.” Additionally, the teacher states that
“errors are learning opportunities, where we can learn why that error doesn’t work
mathematically.”
The teacher interview also revealed specific teacher tendencies that support these
sociomathematical norms. The teacher “tries to walk around without a pencil, and try to ask them
questions rather than telling them what to do and they copy it down.” This allows the student to
rely more on their own thinking and mathematical understanding, rather than relying solely on
the teacher. The teacher’s intentionality supports her belief that she does not hold the only key to
mathematical understanding, rather any mathematical reasoning, no matter who presents it, is
where understanding occurs.
The fourth and final sociomathematical norm revealed in the teacher interview was also
influenced by the Standards for Mathematical Proficiency as seen in the Common Core State
Standards for Mathematics. The teacher stated, “[I] hope that I have given them enough of a
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view of mathematics that they view it as understanding and sense making not just getting the
answer.” This clear view of the teacher’s belief about mathematics influences how she presents
mathematics to her students and therefore how they will approach mathematical problems and
exercises in the classroom. The result of this belief is that the teacher establishes the
sociomathematical norm for her students that their goal in learning mathematics is not to obtain
an answer, but rather to make sense of the mathematics and provide valid reasoning to explain
their solution.

Classroom Observations.
In an attempt to capture a comprehensive picture of the classroom norms, classroom
observations were also used to identify social and sociomathematical norms that are present in
this classroom. Classroom observations geared toward identifying social norms focused on
classroom routines, opportunities for collaboration, and communication of the teacher’s beliefs
and expectations for students during classroom instruction. Classroom observations revealed the
following social norms:
1. Students have autonomy and responsibility in their learning.
2. Student’s voice and thinking is valued and is expected to be shared in the classroom.
3. Success is based on effort, not ability.
Classroom observations of student and teacher behavior provided evidence of these social
norms in the classroom. Each class period began with students independently checking,
correcting, and grading their own homework. This responsibility communicated to students that
their role in the classroom is more than absorbing information, but one of active participation in
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their learning. Students were also given opportunities using online learning programs that
provide additional practice and monitor student learning by identifying areas where further help
or practice may be needed. These classroom routines and opportunities shape the first social
norm identified, that the students have autonomy and responsibility in their learning.
Specific teacher actions seen during the classroom observations evidence the social norm that
student voice is important and expected in the classroom. The teacher’s frequent use of choral
and individual responses during the presentation of information communicates to students that
their thinking helps shape the mathematical concepts at hand. For example, in the unit on mean,
median, and mode, the teacher may have asked a question of the whole class similar to “Is there
a correlation between weight and age based on this graph?” Additionally, by creating time during
classroom activities for students to share their thinking and ideas before the teacher presents the
formalized concept, clearly communicates that students and their thinking is valued.
Finally, the social norm that effort is the definition of success rather than ability, was
communicated as the teacher returned students’ tests. The teacher told students “we don’t
compare [test scores], we simply look at our results and think about how we prepared.” This
emphasized that the students should focus on the time they put into preparing and to remind them
that it is effort that predicts scores and success, not mathematical ability. The idea that success is
based on effort, is primarily a social norm, but its influence on mathematics is also revealed in
the sociomathematical norms that were also revealed through classroom observations.
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1. The value is placed on ideas and methods.
2. Mistakes are valued and seen as learning opportunities for all students.
3. The authority for correct reasoning or solutions lies in the logic and mathematical
validity, not in the status of the teacher or student.
4. Make sense of problems and persevere in solving them.
5. Construct viable arguments and critique the reasoning of others.
As in the sociomathematical norms determined through the teacher interview, the first three
of these norms are influenced by the sociomathematical norms presented by Franke, Kazemi, and
Battey in Mathematics Teaching and Classroom Practice (2007). The classroom value on
methods and ideas was revealed through posted expectations on the walls of the classroom.
Specifically, that the students’ job is to be “Conjecturers, Thinkers, and Decoders” seen on
posters throughout the room. Additionally there were posters containing reasoning skills that
students should apply to their mathematical thinking. Furthermore, the teacher verbalized her
beliefs to students that she also revealed in her interview, that copying is not only morally wrong
but also removes the opportunity for students to learn the methods and processes of mathematics.
Finally, the teacher’s suggestions on how students should best prepare for the exam provides
evidence supporting the value of student work as well as the importance of mathematical
understanding. She suggested that students should go over the work they completed rather than
simply reviewing the solution obtained.
The value of mistakes as learning opportunities is also revealed in the area of assessment.
Students were given the opportunity to retake a quiz by identifying their previous mistakes,
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correcting them, completing extra practice, and then taking a similar quiz to improve their grade.
When you combine the retake with the teacher’s response to mistakes during classroom learning
activities the value of mistakes as learning opportunities is obvious to students and an outside
observer. The teacher responds to student mistakes with questions such as “What did you do to
get the incorrect answer?” in attempt to identify misconceptions and therefore provide students
with an opportunity to correct the misconceptions and learn from their mistakes.
Throughout the class period the teacher continually asked students to provide justifications
with statements such as “you can’t just put the evidence there you must also tell me why it is
true.” This puts the authority for validity in the mathematics itself, not in the person who
presented it, affirming the third norm that was also evidenced during the teacher’s interview.

Figure 7: Standards for Mathematical Practice (National Governor's Association, 2010)
In addition to the sociomathematical norms influenced by Franke, Kazemi, and Battey other
sociomathematical norms were influenced by the Standards for Mathematical Practice as seen in
the Common Core State Standards for Mathematics. These eight standards were posted around
the classroom, but two in particular were seen in the teacher’s behavior during classroom
observations. Making sense of problems was evident as students were given tasks where making
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sense of the problem was required and this was supported through classroom discussions on how
to make sense of particular problems during the “Making the Data” Activity found in Appendix
F. Additionally, during tasks the teacher would often ask the class to provide feedback on the
reasoning of their peers. This prompt established the expectation that a valid justification is
needed and if one is not given, it is expected that students respectfully challenge the thinking of
their peers to reach a viable argument. These observations support the sociomathematical norms
that emphasize making sense of problems and persevering in solving them as well as
constructing viable arguments and critiquing the reasoning of others.

Task-Choice
An integral part of the current investigation was the mathematical tasks utilized by the
teacher and students in the classroom environment. The categorization of the level of task
demand revealed the following data:

Figure 8: Level of Demand Occurences
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The data suggest there was a relatively equal amount of lower-level demand tasks and
higher-level demand. Fifty-five percent of the tasks were lower-level demand and 45% of tasks
were higher-level demand.
Additionally, the results revealed that within the classifications of higher-level demand
and lower-level demand tasks, there were no lower-level memorization tasks implemented by the
teacher. The teacher only utilized tasks that were either procedural without connections to
meaning, procedural with connections to meaning, or doing mathematics as described by Smith
and Stein (1998).

Help Seeking
Across multiple observations a total of 42 help seeking instances were recorded across
the five focus students. These help seeking instances were related to mathematics and connected
to a task that was categorized as either a higher-level demand or lower-level demand task. The
connection of task categorization and help seeking categorization as either executive, adaptive,
or general help seeking resulted in the following data.
Help Seeking Categorization and Level of Demand
Lower-Level Task Demand
Higher-Level Task Demand
Type of
Help
Frequency
%
Frequency
%
Seeking
Executive
5
27
2
8
Adaptive
12
66
19
78
General
1
5
3
12
Total

18
24
Table 1: Help Seeking Categorization and Level of Demand

Overall
Frequency

%

7
31
4

17
73
9
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These data reveal several patterns that were observed surrounding help seeking instances
in the classroom. Despite the fact that there was a higher occurrence of lower-level demand
tasks, there was more observed help seeking during higher-level demand tasks than in lowerlevel demand tasks. Of all the help seeking observed, 42.86% of help seeking instances occurred
during lower-level demand tasks, whereas 57.14% of help seeking instances occurred during
higher-level demand tasks. This suggests that in this classroom students may be somewhat more
likely to seek help during higher-level demand tasks, whether the help seeking instance is
adaptive, executive, or general.
Adaptive help seeking instances made up 73.81% of all student help seeking instances
while only 16.67% were executive help seeking and 9.52% were general help seeking. The
author also observed that students did more adaptive help seeking than either executive or
general help seeking. The only exception to this was Student 2, who sought general help 50% of
the time, executive help 20%, and adaptive 30% of the time. The combination of these general
trends can be farther clarified through the following results that look specifically at the individual
categories of help seeking as they relate to either lower-level demand or higher-level demand
tasks.
In addition to the general trends of student help seeking behavior, there are specific
trends that link help seeking to task choice and the level of demand of the implemented tasks.
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Figure 9: Help Seeking and Level of Task Demand
There is also a difference in help seeking strategies within lower-level demand tasks.
During lower-level demand tasks 66.67% of student help seeking instances were adaptive,
whereas only 27.78% were executive. General help seeking making up 12.5% of total help
seeking instances during lower-level demand tasks. Therefore, in this classroom context students
are more likely to seek help adaptively than executively during lower-level demand tasks.
A similar pattern is observed for student help seeking tendencies during higher-level
demand tasks. Within the higher-level demand tasks students sought adaptive help a majority of
the time as 79.17% of help seeking instances were categorized as adaptive. An example of
adaptive help seeking during a higher-level demand task occurred during the “Making the Data”
Activity in Appendix F. Student 3 asked a peer “What happened that it didn’t work?”, in an
attempt to understand why the solution was incorrect, rather than simply asking for the correct
answer or the procedure to get to the correct answer. Only 8.33% of help seeking instances were
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categorized as executive where as 12.5% of help seeking was general help seeking. This suggests
that students are more likely to seek help adaptively during higher-level demand tasks in this
classroom setting than they are to seek executive or general help.
The data presented above will be considered in the setting of this classroom case study to
reveal the preliminary relationships between classroom norms, level of task demand, and student
help seeking.
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Conclusion
This case study begins to provide a preliminary answer to the question originally posed,
how task level of demand and classroom norms affect the type of help seeking behavior that a
student can/will participate in. However, in order to understand the root of these preliminary
patterns and how they may contribute to Secondary Mathematics Education and the field of
Educational Psychology in the future, further research is required.

Classroom Norms
The combination of the social norms and sociomathematical norms revealed through both
the teacher interview and classroom observations reveal the following setting for this particular
case study. The classroom environment is one where students are encouraged and expected to
collaborate. The goal for students is to learn from the thought processes of their peers and to
share their own ideas for the benefit of the whole class. The emphasis on thought processes
reflects that the value is placed on methods and justification of these methods as students share
their ideas. By encouraging students to contribute their thoughts and ideas to the classroom
learning space, the teacher helps create the norm that the validity of the mathematics does not lie
in the status of the person, but in the mathematics. Additionally, the teacher communicates that
making sense of the mathematics is at the heart of understanding and student success. Finally, as
effort is the measurement of success rather than ability and achievement, mistakes are no longer
a negative experience, but rather are opportunities to learn and display perseverance in risk
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taking. All of these norms are true of this case study and reveal the underlying goals for learning
that the teacher has for her students.
These classroom norms provide the setting in which the following preliminary
relationships are found, and as such any patterns revealed exist only in this setting. In order to
understand the relationships investigated further research with a more diverse population of
classrooms needs to be completed. However, the author will consider this individual case study
and the initial relationships that were revealed between level of task demand and student help
seeking tendencies.

Task Choice
Classroom observations revealed that 55% of observed tasks were lower-level demand
tasks and 45% were higher-level demand tasks. While this is not a considerable difference, it is
does seem to contradict with the classroom norms which focused on justifications, mathematical
thinking, and collaboration which are more common in higher-level demand tasks. However, it
could also be the case 45% of tasks being higher-level demand tasks is in fact an increase when
compared to other secondary mathematics classrooms. While it is not known whether or not this
balance of higher-level demand and lower-level demand tasks is a contradiction, the fact still
remains that the relationships between tasks and norms should be such that “the task you select
and evaluate should match your goals for students learning.” However, this does not seem to be
the case in this classroom. There are several possible explanations for balance between higherlevel and lower-level demand tasks: data collection methods, the overall perception of
mathematics as a skill, and the pressure of state tests.
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During data collection and analysis, tasks were categorized as either a lower-level
demand task or higher-level demand task based on the task and how it related to student’s prior
experience with the mathematics in consideration. Lower-level demand tasks tended to be
procedurally based tasks which often occurred in larger quantities when contrasted with higherlevel demand tasks. One higher-level demand task may be allotted the same amount of class time
as several lower-level demand tasks. For example, students may spend fifteen minutes of class
time on a packet of lower-level demand tasks where each is counted as its own task, and in that
same fifteen-minute period they may have completed only two higher-level demand tasks.
Therefore, the balance of level of task demand and classroom norms may be only a result of the
nature of data collection methods as well as the nature of the tasks themselves.
Another possible explanation for the balance between high and low level tasks is the
overall perception of mathematics as a skill and procedurally based subject. Mathematics is a
subject that most everyone has encountered and that is held in a certain light by a majority of
students and adults. This view of mathematics is one of equations, rules, and procedures and an
often boring yet challenging subject (Sam & Ernest, 1998). Despite the fact that this teacher’s
view of mathematics is one of problem solving and this has influenced the classroom culture she
has created, this general perception of mathematics pervades her classroom. There is an
emphasis placed on learning procedures over meaning, understanding, and applications of
mathematics that is encouraged by companies, parents, and even the students themselves
(National Council of Teacher of Mathematics, 2014). This perception of mathematics may be
influencing the way in which students engage with the tasks and the tasks that the teacher
chooses to use. As a part of the mathematics department at the school in which observations
were conducted the observed teacher is a member of a Professional Learning Community (PLC).
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The PLC plans the curriculum and lessons together and many of these teachers hold a more
procedural perception of mathematics and as such require that the whole PLC implements more
procedural and skill based tasks that tend to be lower-level demand tasks.
One final explanation of the balance between high and low level tasks in the data
collected and its reflection of the classroom norms identified are the demands created by the state
tests that students are required to complete at the end of the year. The classroom observed was a
College Prep Algebra I course and as such all students in this course are required to take the
Pennsylvania state test, the Keystone Algebra I exam, at the end of the school year. The
observations occurred toward the end of the school year and as such a large portion of class time
was dedicated to preparing students for the Keystone Exam, as all students must pass the test in
order to pass the College Prep Algebra I course. As most standardized mathematics assessments,
the Keystone is largely skill based and therefore a majority of the questions on the Keystone
exams and practice exams are categorized as lower-level demand tasks that rely on memorization
and procedures without connection to meaning (Smith & Stein, 1998). The teacher stated
sarcastically, “There is this thing called the Keystone Test and it is coming up in May and I can’t
get it out of my brain...” This comment reveals the influence that the Keystone has on her
classroom. The pressure she feels from the Keystone exams may account for the higher number
of lower-level demand tasks observed in the teacher’s classroom that contradicts her desired
classroom norms.
Any of these three outside influences could be the cause for the contradiction between
classroom norms and the types of tasks implemented in the observed classroom. With this
contradiction accounted for, the author is now able to make sense of the help-seeking patterns

51

seen in light of both the classroom norms as well as the existing understanding of help seeking in
an academic setting.

Help Seeking Patterns
With the relevant classroom norms identified, an analysis of the data revealed several
help seeking patterns within this case study that are used to develop possible relationships
between level of task demand and help seeking tendencies. The first of these is specifically
related to the classroom norms identified through observations and teacher interviews. When
analyzing the overall patterns of help seeking within this classroom, there was a higher
percentage of adaptive help seeking than executive help seeking. This is likely a result of the
classroom norms, which are known to influence student help seeking (Ryan, Pintrich, &
Midgley, 2001). The specific norms that account for this higher percentage of adaptive help
seeking include: Collaboration not copying as key to understanding, value placed on ideas and
methods, mistakes valued and seen as learning opportunities, mathematics is about sense making
and understanding not obtaining the correct solution, and make sense of problems and persevere
in solving them. These norms focus on understanding, process rather than product, mistakes
being valuable to learning not instances of failure, and making sense of problems, the focus of
the classroom is not simply to obtain correct solutions, but on understanding the mathematics. As
such when students seek help their goal is not to simply to get the correct answer, but to
understand how the correct solution is obtained. As the focus is not on simply obtaining the
answer, which is the goal of executive help seeking, the pattern of more adaptive help seeking
observed makes sense in light of these norms. Additionally, as the students focus on the process
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and persevering in solving these problems, they are accustomed to putting effort into solving
mathematics problems of all levels. Again, this aligns with adaptive help seeking over executive
help seeking as executive is effort avoidant, and this is not the expectation that has been set for
students in this classroom.

Figure 10: Relationship between Classroom Norms, Task Choice, and Help Seeking
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This pattern is important as it begins to directly answer the question the author set out to
investigate in this case study. The author hypothesized that different levels of mathematical tasks
will result in different opportunities for help seeking to occur through investigating the
relationship between the level of task demand and student tendencies to seek help executively or
adaptively. In light of the above observation, it seems that in this classroom the level of task
demand does not directly influence students’ opportunities to seek help executively or
adaptively. Rather, it seems that there may a mediating factor of classroom norms that shapes
how students seek help within different levels of task demand.
Alternatively, these patterns between norms and help-seeking could be a result of the use
of higher-level demand tasks in which case the task level could have a more direct impact upon
student help seeking. In this situation it could be that the teacher’s frequent use of higher-level
demand tasks resulted in the development of classroom norms focused on sense making and
process, as both are key factors of higher-level demand tasks. If this is the case then classroom
norms would no longer be a mediating factor, but rather would be a more direct result of level of
task-demand.
Additionally, it could be that the classroom norms and higher-level tasks act
independently of each other and both impact student help seeking. As the role of classroom
norms in help seeking was not originally investigated, but rather a result of data analysis, further
research on classroom norms and student help seeking would need to occur to be able to
determine which of the following relationships in Figure 10 are at play in student help seeking.
As further research is required to determine the specific role of classroom norms on help
seeking, the author focuses on further analysis of the level of task demand on help seeking to
offer a better understanding of what kinds of help students seek in this classroom. Specifically,
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there were more help seeking occurrences during higher-level demand tasks, more occurrences
of adaptive help seeking during higher-level demand tasks than lower-level demand tasks, and
more occurrences of executive help seeking during lower-level demand tasks.

Higher-level task demands and help seeking.
During higher-level demand tasks, there was a higher occurrence of help seeking in
general, both adaptive and executive. This pattern is as expected based on the characteristics of
higher-level demand tasks and how they correspond to the definition of help seeking. Higherlevel demand tasks are characterized as those that “demand self-monitoring or self-regulation of
one’s own cognitive processes” which corresponds to the self-regulatory nature of help seeking
(Smith & Stein, 1998; Karabenick, 2006). As higher-level demand tasks require more selfregulation students are more likely to use the self-regulatory skill of help seeking than they are to
avoid help seeking during these tasks.
In addition to increased occurrences of help seeking during higher-level demand tasks,
there were more occurrences of adaptive help seeking during higher-level demand tasks than
during lower-level demand tasks. “The day-in and day-out cumulative effect of classroom-based
tasks leads to the development of students’ implicit ideas about the nature of mathematics –
about whether mathematics is something about which they can personally make sense and about
how long and how hard they should have to work to do so” (Stein & Smith, 1998, p. 269,
emphasis added). Therefore, the task sets the expectation for how much effort students are
expected to put in and this may translate to setting the expectation of how much effort students
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are expected to exhibit during their help seeking. As higher-level demand tasks require more
effort and concentration, this might translate into students seeking help in a way that does not
avoid effort but maintains the effort they are putting into the task, resulting in adaptive help
seeking.
While this reasoning explains the pattern of higher occurrences of adaptive help seeking,
it assumes that just because the task requires more effort, students are willing to put in this effort.
However, students do not always want to put effort into their school work or mathematical work.
In these cases, where the task requires effort but students may not want to exhibit effort, there are
several factors to consider. The first of these are classroom norms that set the expectation for
student behavior. As students tend to live up to the expectations set for them, if their teacher
expects effort these students will likely rise to these expectations. However, the alternative is that
these students do not exhibit effort even when the task requires and in this case may not seek
help adaptively. This could be the explanation behind the occurrence of executive help seeking
during higher-level demand tasks.
The final pattern between help seeking and task choice that was revealed in this case
study deals with executive help seeking among students. When looking at the occurrences of
executive help seeking it occurs less than adaptive during both higher-level and lower-level
demand tasks. However, when comparing the occurrences of executive help seeking within the
two levels of tasks there is a higher occurrence of executive help seeking during lower-level
demand tasks. These tasks “are focused on producing correct answers instead of developing
mathematical understanding” and as such students feel the need to obtain a correct answer, and
have less concern for how or why they get it (Smith & Stein, 1998, p. 348). This corresponds to
executive help seeking in that it is answer centered. Additionally, these tasks “require no
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explanation or only explanation of the procedure that was used” and as such students are only
concerned with either the next step to get to the answer or the answer itself, and students are less
likely to seek help beyond this (Smith & Stein, 1998, p.348). Finally, lower-level demand tasks
“involve either reproducing previously learned facts, rules, formulas, or definitions” (Smith &
Stein, 1998, p. 348). All students need to do is recall information, and are unlikely to seek help
beyond executive help required by the task. Overall, lower-level tasks are less likely to result in a
high level of engagement and as a result, student help seeking may also be less likely to exhibit
effort when compared to a higher-level task.
Therefore, while overall classroom norms seem to have an influence on student help
seeking patterns in this classroom, the level of cognitive demand required by a task may still
relate to student help seeking tendencies as there was a higher percentage of executive help
seeking during lower-level demand tasks than higher-level demand tasks. Similarly, there was a
higher percentage of adaptive help seeking during a higher-level demand task than during lowerlevel demand tasks.

Recommendations
Given that this research is a case study of an individual classroom, generalizations, as
interpreted through a quantitative research lens, to other classrooms are not warranted. However,
given a similar classroom context (establishment of norms and the use of both low-level and
high-level mathematical tasks, one could see how these results may transfer to the similar
context. Given that this investigation focused on the how the level of task-demand influences
help seeking, the author begins by focusing on the tasks that a teacher implements in their
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classroom. If teachers implement tasks with a higher-level demand, then it is important that their
social norms and sociomathematical norms create an environment that allows for adaptive help
seeking to occur. This study revealed the preliminary relationship that higher-level demand tasks
results in increased occurrences of adaptive help seeking; however if the norms contradict this
form of help seeking, then the full benefit of implementing higher-level demand tasks is lost.
These norms should support adaptive help seeking by encouraging collaboration, an emphasis on
ideas and methods, and the mathematical process rather than the mathematical product. By
establishing these norms and implementing higher-level demand tasks students will be able to
seek help in such a manner that they are increasing their mathematical understanding by knowing
how to reach mathematical solutions as well as developing autonomy in their learning through
deepening their understanding.
The relationship between classroom norms and student behavior is not new to teachers or
researchers; however, the preliminary relationships between level of task demand and help
seeking tendencies in students revealed in this case study provide motivation to research them
further and consider the role of these two factors within secondary mathematics classrooms and
their effect of students understanding of mathematics.

Limitations
While the above results align with the current understanding of classroom norms, help
seeking, and task choice in the literature, there were several limitations on this investigation that
require mentioning. First, this investigation occurred in one classroom and as such only patterns
based on one set of classroom norms were able to analyzed and used to begin to answer the
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relationship being investigated. Additionally, as only one classroom was observed there were a
limited number of tasks that were analyzed and as such a limited amount of help seeking
occurrences recorded and considered with respect to the task they occurred within. Additionally,
in this classroom the norms had been well established as it was the last month of the school year.
If this investigation had taken place earlier in the year, the direct relationship between level of
task and help seeking tendencies may have been more directly observed and patterns identified.
In addition to norms being developed at this point in the year, as this was the end of the
academic year state Keystone exams were just around the corner. Due to the significance of
student scores on these exams for both the student and the teacher, a large portion of instruction
and practice was dedicated to preparation for these exams. In particular, these exams focus
heavily on procedures and correct answers and as such in this classroom at this time there was an
emphasis on lower-level demand tasks that are more likely to be seen on the Keystone Exam.
This focus led to observations occurring during a time where a higher percentage of lower-level
demand tasks than usual were implemented. Finally, during the data collection process, due to
the organization of the classroom and the limitations imposed by confidentiality and having only
one investigator collecting data, not all student responses and help seeking instances during all
analyzed tasks were able to be recorded.

Suggestions for Further Research
The preliminary results of this investigation and their possible impact on student learning
in mathematics classroom calls for further research to be done to gain a deeper understanding of
the relationship between level of task demand, classroom norms, and student help seeking
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tendencies. In further research of this relationship, data should be collected from classrooms with
varied norms and expectations. Additionally, rather than focusing on a small portion of the class,
more student help seeking tendencies should be observed. Additionally, an in-depth analysis of
student motivation should be conducted and considered as a mediating factor between level of
demand and student help seeking tendencies.
Finally, in order to observe and investigate the direct relationship between level of task
demand and student help seeking, students could be observed outside of their normal classroom
environment. This would help minimize the influence of classroom norms on student help
seeking and more directly consider whether or not opportunities for executive or adaptive help
seeking are influenced by the level of demand presented by a certain task.
With more research and resources a deeper and broader answer to our question of the
relationship between level of task demand and help seeking can be found. However, for now the
patterns identified in this investigation provide a beginning understanding of how to provide
students with opportunities to seek help in manners that best support their learning and success
within their individual classroom.
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Appendix A
Student Survey

Motivation
The following question ask about your motivation for and attitudes about this class.
Remember there are no right or wrong answers, just answers as accurately as possible. Use
the scale below to answer the question. If you think the statement is very true of you, circle
7; if a statement is not at all true of you, circle 1. If the statement is more or less true of
you, find the number between 1 and 7 that best describes you.
Not at all true of me

1

2

3

4

5

6

7

Very true of me

1. In a class like this, I prefer course material that really challenges me so I can learn new things.
1

2

3

4

5

Not at all true of me

6

7

Very true of me

2. If I study in appropriate ways, then I will be able to learn the material in this course.
1

2

3

4

5

Not at all true of me

6

7

Very true of me

3. When I take a test I think about how poorly I am doing compared with other students.
1

2

3

4

5

Not at all true of me

6

7

Very true of me

4. I think I will be able to use what I learn in this course in other courses.
1

2

3

4

5

Not at all true of me

6

7

Very true of me

5. I believe I will receive and excellent grade in this course.
1

2

3

4

5

Not at all true of me

6

7

Very true of me

6. I’m certain I can understand the most difficult material presented in the readings for this course.
1

2

3

Not at all true of me

4

5

6

7

Very true of me
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7. Getting a good grade in this class is the most satisfying thing for me right now.
1

2

3

4

5

Not at all true of me

6

7

Very true of me

8. When I take a test I think about items on other parts of the test I can’t answer.
1

2

3

4

5

Not at all true of me

6

7

Very true of me

9. It is my own fault if I don’t learn the material for this course.
1

2

3

4

5

Not at all true of me

6

7

Very true of me

10. It is important for me to learn the course material in this class.
1

2

3

4

5

Not at all true of me

6

7

Very true of me

11. The most important thing for me right now is improving my overall Grade Point Average, so my
main concern in this class is getting a good grade.
1

2

3

4

5

Not at all true of me

6

7

Very true of me

12. I’m confident I can learn the basic concepts taught in this course.
1

2

3

4

5

Not at all true of me

6

7

Very true of me

13. If I can, I want to get better grade in this class than most of the other students.
1

2

3

4

5

Not at all true of me

6

7

Very true of me

14. When I take tests I think of the consequences of failing.
1

2

Not at all true of me

3

4

5

6

7

Very true of me
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15. I’m confident I can understand the most complex material presented by the instructor in this course.
1

2

3

4

5

Not at all true of me

6

7

Very true of me

16. In a class like this, I prefer course material that arouses my curiosity, even if it is difficult to learn.
1

2

3

4

5

Not at all true of me

6

7

Very true of me

17. I am very interested in the content area of this course.
1

2

3

4

5

Not at all true of me

6

7

Very true of me

18. If I try hard enough, then I will understand the course material.
1

2

3

4

5

Not at all true of me

6

7

Very true of me

19. I have an uneasy, upset feeling when I take an exam.
1

2

3

4

5

Not at all true of me

6

7

Very true of me

20. I’m confident I can do an excellent job on the assignments in this course.
1

2

3

4

5

Not at all true of me

6

7

Very true of me

21. I expect to do well in this class.
1

2

Not at all true of me

3

4

5

6

7

Very true of me

22. The most satisfying thing for me in this course is trying to understand the content as thoroughly
as possible.
1
2
3
4
5
6
7

Not at all true of me

Very true of me
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23. I think the course material in this class is useful for me to learn.
1

2

3

4

5

Not at all true of me

6

7

Very true of me

24. When I have the opportunity in this class, I choose course assignments that I can learn from
even if they don’t guarantee a good grade.
1

2

3

4

5

Not at all true of me

6

7

Very true of me

25. If I don’t understand the course material, it is because I didn’t try hard enough.
1

2

3

4

5

Not at all true of me

6

7

Very true of me

26. I like the subject matter of this course.
1

2

3

4

5

Not at all true of me

6

7

Very true of me

27. Understanding the subject matter of this course is very important to me.
1

2

3

4

5

Not at all true of me

6

7

Very true of me

28. I feel my heart beating faster when I take an exam.
1

2

3

4

5

Not at all true of me

6

7

Very true of me

29. I’m certain I can master the skills being taught in this class.
1

2

Not at all true of me

3

4

5

6

7

Very true of me
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30. I want to do well in this class because it is important to show my ability to my family, friends,
employer, or others.
1

2

3

4

5

6

Not at all true of me

7

Very true of me

31. Considering the difficulty of this course, the teacher, and my skills, I think I will do well in this
class.
1
2
3
4
5
6
7

Not at all true of me

Very true of me

Mathematical Beliefs
1. Some people are just good at math and some are not.
1

2

3

4

Not True

5

6

7

Very True

2. When I get a good grade in Math it’s just luck.
1

2

3

4

5

Not at all true of me

6

7

Very true of me

3. When I get a good grade in Math it’s because I studied and prepared for the assignment.
1

2

3

4

5

Not at all true of me

6

7

Very true of me

4. When I get a bad grade in math it’s because I don’t study hard enough.
1

2

3

4

5

Not at all true of me

6

7

Very true of me

5. When I get a bad grade in math it’s because I’m just not good at math.
1

2

3

Not at all true of me

4

5

6

7

Very true of me
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6. It’s hard for me to correctly solve a problem if I cannot remember the exact steps.
1

2

3

4

5

Not at all true of me

6

7

Very true of me

7. The math that I learn in class is mostly facts and procedures that have to be memorized.
1

2

3

4

5

Not at all true of me

6

7

Very true of me

8. It is important that I understand why I am doing the math that we are learning in this
class.
1
2
3
4
5
6
7
Not at all true of me

Very true of me

9. The math that I learn in this class has practical applications in real world situations.
1

2

3

4

5

Not at all true of me

6

7

Very true of me

10. It is important that I explain or be able to explain each step that I take in solving a

problem.

1

2

Not at all true of me

3

4

5

6

7

Very true of me
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Appendix B
Teacher Interview Questions
All questions asked and answered in relation to the class being observed.
Classroom Norms:






What expectations do you have regarding student participation in your classroom?
What are your thoughts on student collaboration in your classroom?
What classroom behaviors do you hope to encourage in your students?
How do you motivate your students to succeed in your mathematics course? Can you
give me an example of how this has happened in your classroom?
What role does failure or errors have in the learning process in your classroom? How do
you communicate this to students?

Help-Seeking:


When your students are unable to find a solution or work through a problem, how would
you ideally like for them to get help?
o How do you perceive that students are doing or not doing this is your classroom
now?
o Can you tell me a story about when this has happened in your classroom?
 What would you like students to avoid when they are seeking help?
 What factors in a classroom do you think affect if a student seeks help?
 What factors in a classroom do you think affect how a student seeks help?
 Do you think there are multiple ways in which students seek help? If so, what are they?
Task-Choice:


What influences your choice of the mathematical tasks you implement in your
classroom?
o Where do you typically find the tasks that you are using in your classroom?
 How do you think mathematical tasks can influence your student’s learning of
mathematics?
 How do you ensure that students implement a task as you have planned for it to be
implemented?
Classroom Structure:




How would you describe the “structure” of your classroom?
Walk me through a typical day in your classroom?
How do you assess student knowledge of the content? What would you do if all/most
students perform poorly?
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Appendix C
Parent Letter and Informed Consent Form
March 4, 2016

To Whom It May Concern:
My name is Leigh Boggs and I am an undergraduate student at The Pennsylvania State University. As a part
of my course of study within the College of Education and the Schreyer Honors College I am conducting
research investigating the relationship between Mathematical Task Choice and Student Help Seeking
Tendencies. Your child’s teacher, Mrs. Cannon and the administration of State College High School have
consented to me conducting my research in your child’s CP Algebra I classroom.
I am writing to inform you of my research in Mrs. Cannon’s classroom as well as to seek your consent for
your child to participate in my research study. As a part of my research I will ask your child to complete a
short (10 minute) survey about their beliefs about learning. The survey will pose no risk to your child and
serves only to inform me about why (s)he may choose to seek help in a math classroom.
In addition to surveying your child, I will observe his/her help seeking behavior in regards to the
mathematical problems that Mrs. Cannon is using during that particular class period. This will not interfere
with your child’s participation in their mathematics class whatsoever, as I will simply observe your child.
Additionally, your child’s safety and privacy will be ensured by removing all names and other identifying
factors from student surveys as well as notes taken during observations.
Whether or not your child participates in the study, I will ensure that his/her grades and opportunities to
participate in CP Algebra I will not be hindered as Mrs. Cannon will not be aware of which students
participate and which do not. In order to ensure that Ms. Cannon is not aware of which students participate, I
ask that you return this letter and the enclosed consent form in this sealed envelope with your student’s name
on it to Mrs. Cannon by Wednesday March 23rd, even if your child is not participating in the study.
If your student does participate, (s)he can choose to withdraw at any point within the study with no penalty.
For more information regarding this study please read the enclosed parental consent form.
If you have any questions or concerns regarding this research study, please do not hesitate to contact me or
my honors thesis co-advisors using the contact information on the consent form. Thank you for your time.
Sincerely,
Leigh Boggs
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Parent and Student Informed Consent Form for Social Science Research
The Pennsylvania State University
Title of Project: Influence of Mathematical Task Choice on Student Help Seeking Tendencies.

Principal Investigator:

Leigh Boggs
121 West Fairmount, Ave
University Park, PA 16801
(757) 650-2079
lrb5255@psu.edu

Other Investigators:
Fran Arbaugh, PhD
259 Chambers Building
(814)865-6321
arbaugh@psu.edu

Robert Stevens, PhD
266 Chambers Building
(814)865-2417
rjs15@psu.edu

Purpose of the Study: The purpose of this research study is to explore how mathematical task
choice influences the type of help that students seek in a mathematics classroom.
Procedures to be followed: We will survey students regarding their motivation and their beliefs
toward mathematics. Students help-seeking tendencies will be observed and recorded by
documenting what questions students ask and when they are asked. We seek permission to
survey the student and to observe and record the questions asked during 6 lessons.
Discomforts and Risks: There are no discomforts or risks in participating in this research
beyond those typically experienced in everyday life.
Benefits: This research might provide a better understanding of how teachers can create
opportunities for students to ask questions that will lead to a better learning of mathematics. This
information might help improve teacher preparation and teacher implementation of tasks in their
classroom.
Duration: All data collection will take place between March and April 2016.
Statement of Confidentiality: Your child’s participation in this research is confidential. The
data will be stored and password on the Principal Investigator’s personal computer on PSU
BOX. The Pennsylvania State University’s Office for Research Protections, the Institutional
Review Board and the Office for Human Research Protections in the Department of Health and
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Human Services may review records related to this research study. No names or identifying
information will be used in reporting the research findings on written documents.
Right to Ask Questions: Please contact Leigh Boggs (757-650-2079) with questions,
complaints or concerns about this research. You can also call this number if you feel this study
has harmed your child. If you have any questions, concerns, or problems about your rights as a
research participant or would like to offer input, please contact The Pennsylvania State
University’s Office for Research Protections (ORP) at (814) 865-1775. The ORP cannot answer
questions about research procedures. Questions about research procedures can be answered by
the research team.
Your participation/release is voluntary; you may choose that your child not participate and there
will be no penalty or consequence. You will be given a copy of this consent form for your
records.
The Family Educational Rights and Privacy Act (34 CFR 99) gives parents and/or eligible
students (students over the age of 18) the right to consent to disclosure of personally identifiable
information contained in student records. These regulations require that signed consent be
obtained and that the consent document states the purpose of the disclosure.

____________________________________
Child’s Name

____________________________________
Parent Signature

____________________
Date

____________________________________
Person Obtaining Consent

____________________
Date

70

Appendix D
Teacher Informed Consent

Teacher Informed Consent Form for Social Science Research
The Pennsylvania State University
Title of Project:

Influence of Mathematical Task Choice on Student Help Seeking Tendencies.

Principal Investigator:

Leigh Boggs
121 West Fairmount, Ave
University Park, PA 16801
(757) 650-2079
lrb5255@psu.edu

Other Investigators:
Fran Arbaugh, PhD
259 Chambers Building
(814)865-6321
arbaugh@psu.edu

Robert Stevens, PhD
266 Chambers Building
(814)865-2417
rjs15@psu.edu

Purpose of the Study: The purpose of this research study is to explore how mathematical task choice influences the
type of help that students seek in a mathematics classroom.
Procedures to be followed: The teacher will be interviewed prior to classroom observations. Questions will be asked
regarding classroom norms, beliefs toward help seeking, and disposition towards mathematics. This will be done in a
setting chosen by the teacher. Additionally, the teacher’s classroom will be observed and the mathematical tasks
implemented will be analyzed and categorized based on their task level.
Discomforts and Risks: There are no discomforts or risks in participating in this research beyond those typically
experienced in the PDS program.
Benefits: You might learn more about yourself as a teacher during this study. You may also learn better how you can
create and implement tasks that will create opportunities for students to seek help in a manner that will increase their
understanding of mathematics. And in general this research might provide a better understanding of how teachers can
create and implement tasks that allow students to seek help that will allow them to increase their learning.
Duration: Outside of the normal classroom activities, you will participate in a one-hour interview.
Statement of Confidentiality: Your participation in this research is confidential. . The data will be stored and
password on the Principal Investigator’s personal computer on PSU BOX. The Pennsylvania State University’s Office
for Research Protections, the Institutional Review Board and the Office for Human Research Protections in the
Department of Health and Human Services may review records related to this research study. No names or identifying
information will be used in reporting the research findings on written documents. In the event of a publication or
presentation resulting from the research, no personally identifiable information will be shared.
Right to Ask Questions: Please contact Leigh Boggs (757-650-2079) with questions, complaints or concerns about
this research. You can also call this number if you feel this study has harmed your child. If you have any questions,
concerns, or problems about your rights as a research participant or would like to offer input, please contact The
Pennsylvania State University’s Office for Research Protections (ORP) at (814) 865-1775. The ORP cannot answer
questions about research procedures. Questions about research procedures can be answered by the research team.
Voluntary Participation: Your decision to be in this research is voluntary. You can stop at any time. You do not have
to answer any questions you do not want to answer.

Page 1 of 2
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Appendix E
Levels of Cognitive Demands (Smith and Stein, 1998)

Levels of Demands*
Lower-level demands (memorization):
•Involve either reproducing previously learned facts, rules, formulas, or definitions or committing facts, rules,
formulas or definitions to memory.
•Cannot be solved using procedures because a procedure does not exist or because the time frame in which the
task is being completed is too short to use a procedure.
•Are not ambiguous. Such tasks involve the exact reproduction of previously seen material, and what is to be
reproduced is clearly and directly stated.
•Have no connection to the concepts or meaning that underlie the facts, rules, formulas, or definitions being
learned or reproduced.
Lower-level demands (procedures without connections to meaning):
•Are algorithmic. Use of the procedure either is specifically called for or is evident from prior instruction,
experience, or placement of the task.
•Require limited cognitive demand for successful completion. Little ambiguity exists about what needs to be
done and how to do it.
•Have no connection to the concepts or meaning that underlie the procedure being used.
•Are focused on producing correct answers instead of on developing mathematical understanding.
•Require no explanations or explanations that focus solely on describing the procedure that was used.
Higher-level demands (procedures with connections to meaning):
•Focus students’ attention on the use of procedures for the purpose of developing deeper levels of understanding
of mathematical concepts and ideas.
•Suggest explicitly or implicitly pathways to follow that are broad general procedures that have close
connections to underlying conceptual ideas as opposed to narrow algorithms that are opaque with respect to
underlying concepts.
•Usually are represented in multiple ways, such as visual diagrams, manipulatives, symbols, and problem
situations. Making connections among multiple representations helps develop meaning.
•Require some degree of cognitive effort. Although general procedures may be followed, they cannot be
followed mindlessly. Students need to engage with conceptual ideas that underlie the procedures to complete
the task successfully and that develop understanding.
Higher-level demands (doing mathematics):
•Require complex and nonalgorithmic thinking -- a predictable, well-rehearsed approach or pathway is not
explicitly suggested by the task, task instructions, or a worked-out example.
•Require students to explore and understand the nature of mathematical concepts, processes, or relationships.
•Demand self-monitoring or self-regulation of one’s own cognitive processes.
•Require students to access relevant knowledge and experiences and make appropriate use of them in working
through the task.
•Require students to analyze the task and actively examine task constraints that may limit possible solution
strategies and solutions.
•Require considerable cognitive effort and may involve some level of anxiety for the student because of the
unpredictable nature of the solution process required.

*Smith, M. S., & Stein, M. K. (1998). Selecting and creating mathematical tasks: From research to practice. Mathematics Teaching the
the Middle School, 3(5), 344-350.
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Appendix F
Making the Data Activity
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