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Abstract

We explored whether students’ perceptions of emotional and instrumental support provided by their mathematics
teacher constitute separate dimensions of teacher support and how they are related. We also analyzed how
students’ perceptions of emotional and instrumental support in math lessons relate to math anxiety, intrinsic
motivation, help-seeking behavior, and effort. The participants were 309 Norwegian students in 9th and 10th
grade. The data were analyzed by means of structural equation modeling (SEM). The results revealed that
emotional and instrumental support constitute separate but strongly correlated constructs. Directly or indirectly,
both emotional and instrumental support was related to all motivational constructs. The strongest relations were
found for instrumental support. Additionally, instrumental support predicted lower levels of anxiety. One
implication of this study is that teachers should aim at providing both emotional and instrumental support.

Keywords: teacher support, anxiety, intrinsic motivation, help-seeking behavior, effort
1. Introduction

Research investigating motivational dynamics in schools often focuses on individual differences in students’
underlying beliefs and capacities, such as academic self-concept, self-efficacy, goals, and values (Furrer &
Skinner, 2003). Researchers also note the centrality of social factors in students’ motivation (e.g., Deci & Ryan,
2000; Furrer & Skinner, 2003; Goldstein, 1999; Jang, Reeve, & Deci, 2010; Katz, Kaplan, & Gueta, 2010;
Wentzel, Battle, Russell, & Looney, 2010). In particular, researchers are concerned with the quality of the
teacher-student relationship and how it relates to different measures of motivation for schoolwork. A number of
studies provide strong evidence that a positive teacher-student relationship is predictive of student engagement
and motivation, effort, adaptive learning strategies, student achievement and student well-being (e.g., Furrer &
Skinner, 2003; Hamre & Pianta, 2001; Marchand & Skinner, 2007; Niehaus, Rudasill, & Rakes, 2012; Pianta,
Hamre, & Stuhlman, 2003; Sakiz, Pape, & Hoy, 2012; Wentzel, 1999).

The purpose of the present study was to explore relations between students’ perception of teacher support and
different motivational and emotional responses. Research identifies several dimensions of teacher support, such
as emotional, informational, appraisal, and instrumental support (e.g., House, 1981; Malecki & Demaray, 2003).
The number of dimensions and the labels used for them varies. However, in general, the two categories of
emotional and instrumental support are typically reported (Semmer et al., 2008). Emotional support is
characterized by empathy, friendliness, encouragement, esteem, and caring, whereas instrumental support is
characterized by tangible support, for instance, when teachers help students solve a problem or accomplish a
difficult task (Semmer et al., 2008). The present study first tests whether students’ perceptions of emotional and
instrumental support provided by their mathematics teachers constitute separate dimensions of teacher support
and how strongly they are related. Secondly, we explore how students’ perceptions of emotional and
instrumental support in mathematics relate to math anxiety, intrinsic motivation, help-seeking behavior, and
effort.

2. Theoretical Perspectives
2.1 Emotional Support

Definitions of emotional support typically include students’ perceptions of trust, warmth, respect, and love as
well as communications of empathy and care from their teachers (e.g., Langford, Bowsher, Maloney, & Lillis,
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1997; Patrick, Kaplan, & Ryan, 2011). Theoretically, one may distinguish between general and specific
emotional support. General emotional support refers to students’ general perception of the teachers or of a
particular teacher as warm, friendly, encouraging, and accepting that students have different abilities. Specific
emotional support refers to emotional support in particular situations, for instance, when a student is working on
a difficult task or worry about not having friends in school. An inspection of the measures of emotional support
in the research literature reveals that the construct has almost entirely been measured as students’ general
perception of the teachers as warm and friendly (e.g., De Wit, Karioja, Rye, & Shain, 2011; Wentzel et al.,
2010).

Students’ perception of emotional support is related to their feeling of belonging, relatedness or connectedness
(e.g., Marchand & Skinner, 2007). For instance, Furrer and Skinner (2003) measured students’ sense of
belonging and relatedness using items that assessed their feeling of being accepted and appreciated by the
teachers. Such measures differ from other measures of social support in that they do not ask students about
teacher characteristics (e.g., being friendly) or what teachers do (e.g., care about students). Rather, they evaluate
how students fee/ when they are with their teachers.

Although students’ perception of emotional support and feeling of relatedness may be conceptualized as
different constructs, one may assume that they are related. Theoretically, one may perceive belonging,
relatedness, and safety as consequences of emotional support, whereas lack of emotional support in an
achievement context may result in lower levels of belonging and higher levels of anxiety. The resultant feeling
of belonging, relatedness, and safety may partially explain the impact of emotional support on students’
motivation and well-being. For instance, Baumeister and Leary (1995) assert that feeling of belonging is a
fundamental need and that all individuals are inherently motivated to connect with others and form social bonds.
They emphasizes that negative outcomes (e.g., psychological distress) may occur when individuals are not
socially connected, providing support for the argument that feeling of belonging is not only desired, but needed
(Baumeister & Leary, 1995; Niehaus et al, 2012). Similarly, educational researchers within the
self-determination perspective emphasize the importance of students’ feeling of connectedness to school (e.g.,
Deci & Ryan, 2000; Ryan & Deci, 2000, 2006). According to Martin and Dowson (2009), relatedness provides
the required emotional security that individuals need to actively explore and effectively address their worlds.

Findings consistently indicate that positive perceptions of teachers as emotionally supportive are associated with
positive educational outcomes. For instance, previous research reveals positive associations with students’
engagement (Patrick, Ryan, & Kaplan, 2007), academic initiative (Danielsen, Wiium, Wilhelmsen, & Wold,
2010), intrinsic motivation (E. Skaalvik & S. Skaalvik, 2013; Wentzel et al., 2010), and higher self-esteem and
lower levels of anxiety (De Wit et al., 2011). Moreover, students who feel emotionally supported are more likely
to expend effort (Goodenow & Grady, 1993; Wentzel, 1994), ask for help (Newman & Schwager, 1993), and use
self-regulated learning strategies (Ryan & Patrick, 2001). Studies of belonging and relatedness also show
positive associations with students’ engagement (Furrer & Skinner, 2003) and help-seeking behavior (Marchand
& Skinner (2007). Moreover, research indicates that students who perceive a positive school environment and
share positive relationships with their teachers tend to have higher grades (Crosnoe, Johnson, & Elder, 2004;
Roeser, Midgley, & Urdan, 1996).

Based on theory and previous research, we expected perceived emotional support in mathematics lessons to be
positively related to measures of motivation for mathematics and negatively related to math anxiety. An
interesting question was whether the relations between emotional support and measures of motivation were, at
least partially, mediated by lower levels of anxiety.

2.2 Instrumental Support

Whereas emotional support is characterized by students’ perceptions of trust, warmth, respect, and care,
instrumental aspects are characterized by tangible support. One may therefore, refer to nurturing versus
action-facilitating support (Cutrona & Suhr, 1994; Semmer et al., 2008). Definitions of instrumental support
typically include students’ perceptions of being provided with instrumental resources and practical help (Malecki
& Demaray, 2003; Suldo et al., 2009). This may include teachers’ questioning, clarifying, correcting, elaborating,
and modeling behaviors that contribute to understanding, problem solving or skill development (Malecki &
Demaray, 2003). Such practical support is noted in various motivational theories, for instance, Bandura’s social
cognitive theory, which highlights the essential role of communication and modeling in promoting mastery
experiences and expectations, which again increases motivation and performance outcomes and decreases
anxiety (Bandura, 1977, 1997).

Empirical studies indicate that students’ perceptions of instrumental support have consequences for their
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motivation and functioning. For instance, a study of Suldo et al. (2009) investigated which types of perceived
social support were most strongly associated with middle school students’ subjective well-being. Instrumental
support was measured as the students’ perception of tangible support (e.g., “Teachers take time to help me learn
to do something well.”). Regression analysis indicated that instrumental support predicted students’ subjective
well-being (f = .19). However, the evidence is mixed. For instance, Malecki and Demaray (2003) investigated
the types of support that students most often perceived from different sources and the degree to which different
types of support were related to students’ social, behavioral, and academic outcomes. These researchers found
that emotional, but not instrumental support was significantly related to academic outcomes.

Despite the emphasis on instrumental support in motivational theories, a literature search indicates that empirical
studies of students’ perception of instrumental support are not as prominent as those examining emotional
support. Moreover, there is mixed evidence regarding instrumental support and student outcomes. Also, there is
a lack of consistency in the terminology used (e.g., instrumental or instructional support). According to Malecki
and Demaray (2003), much of the empirical evidence regarding the positive outcomes of teacher support has
been based on either global measures of teacher support or on measures emotional support (Malecki & Demaray,
2003). Despite the lack of empirical research, we expected instrumental support to be positively related to
motivational constructs and negatively related to anxiety. Our expectations were based on social cognitive theory.
From this perspective instrumental support increases mastery experience that is the most important source of
mastery expectations or self-efficacy. In turn, self-efficacy increases motivation and motivated behavior and
decreases anxiety.

2.3 Motivational and Emotional Responses

Four motivational and emotional constructs are included in the current study, namely, math anxiety, intrinsic
motivation for mathematics, help-seeking behavior in math lessons, and effort when working with mathematics.
We perceive math anxiety as a general state anxiety. State anxiety is an emotional response that occurs
occasionally, manifests itself in specific situations, has a relatively short duration, varies in intensity, and
involves physiological reactions (Spielberger, 1972, 1979). In school it often occurs in test situations but can also
manifest itself as a general anxiety when working with a particular subject, for instance mathematics. When
students perceive their teachers as supportive, they are more likely to be interested in academic activities and less
likely to be anxious (Baumeister & Leary, 1995; Wentzel, 1998; Yildirim, 2012). For instance, a study of Ahmed
et al. (2010) revealed that perceived teacher support positively predicted students’ interest and enjoyment but
negatively predicted anxiety in mathematics. Also, the finding that anxiety is a significant negative predictor of
learning strategy and achievement in mathematics is robust (e.g., Lapointe, Legault, & Batiste, 2005; Metallidou
& Vlachou, 2007). These findings indicate that students’ math anxiety may be influenced by the degree of
teacher support that they receive.

Intrinsic motivation may be defined as the inherent pleasure and satisfaction derived from engaging in an activity
(Deci & Ryan, 1985). Previous studies reveal that boys show higher intrinsic motivation for mathematics than
girls (Bezzina, 2010; S. Skaalvik & E. Skaalvik, 2004) and that intrinsic motivation is positively related to effort,
help-seeking behavior, and performance and negatively related to state anxiety (e.g., Cecchini et al., 2001;
Marchand & Skinner, 2007; S. Skaalvik & E. Skaalvik, 2004; Yildirim, 2012). A useful framework for
understanding why students are intrinsically motivated in a particular domain, such as mathematics, is
self-determination theory (Deci & Ryan, 1985, 2000; Ryan & Deci, 2000). The main postulate of the theory is
that social factors promote intrinsic motivation via satisfaction of individuals’ fundamental needs for autonomy,
competence, and relatedness (Deci & Ryan, 2000). Teachers may stimulate these needs in a variety of ways. For
instance, teachers’ emotional support may stimulate the students’ need for relatedness, thus increasing their
intrinsic motivation. Moreover, teachers’ instrumental support may stimulate both the need for competence and
autonomy. Thus, we expected both emotional and instrumental support to predict intrinsic motivation, both
directly and indirectly through reduced math anxiety.

Help-seeking is a behavioral self-regulatory strategy that includes cognitive, motivational, affective, and social
aspects (Sakiz, 2012). Given optimal challenge in school, all students will encounter difficulty in their work with
mathematics and need guidance and feedback. Therefore, help-seeking complements the value of instruction
(Karabenick, 2004; Karabenick & Sharma, 1994) and is an important self-regulatory strategy that contributes to
student learning (e.g., Newman, 1998, 2000; Ryan, Gheen, & Midgley, 1998). Nelson-LeGall and Resnick (1998)
maintain that help-seeking not only holds the potential of working through an immediate academic difficulty but
also contributes to the acquisition of skills and knowledge that can be used in subsequent learning situations. By
contrast, the avoidance of seeking help when it is needed is counter-productive. It may result in
misunderstandings, lack of problem solving, and lack of important skills (Ryan et al., 1998; Searcy & Eisenberg,
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1992).

According to Karabenick (2004), the process of seeking help is inherently social; therefore, features of the
learning context are especially relevant. One of the most direct social influences is the perceived receptivity of
teachers to requests for assistance, and how teachers respond is an essential determinant of whether students seek
help (Karabenick, 2004; Newman & Goldin, 1990). The research literature supports the notion that teacher
support promotes students’ help-seeking. For instance, teacher behaviors such as caring, listening and showing
concern for students increase students’ tendency to seek academic help, especially in elementary and middle
school classrooms (e.g., Newman, 2002, 2008; Ryan et al., 1998). Moreover, Myers, Edwards, Wahl, and Martin
(2007) found that instructor aggressive communication behaviors were negatively related to college students’
willingness to ask questions, overt information seeking and engagement. Thus, we expect both emotional and
instrumental teacher support to predict students’ help-seeking behavior.

We also expected teacher support to be positively related to students’ effort, both directly and indirectly through
intrinsic motivation (Sakiz et al., 2012). For instance, students who are motivated to learn should be willing to
expend effort to succeed (Pintrich & Schunk, 2008). Moreover, teachers who provide both emotional and
instrumental support likely make students feel that they are valued and respected, which in turn improves effort,
academic values, and achievement. Especially for instrumental support, social cognitive theory notes that people
who are socially persuaded to believe in their ability exert greater effort on tasks than those who are not
convinced about their ability to master difficult situations (Bandura, 1977, 1997). Positive perceptions of
emotional and instrumental support should therefore lead to increased effort.

3. Purpose of the Study and a Theoretical Model

One purpose of the present study was to test whether students’ perceptions of the emotional and instrumental
support provided by their mathematics teacher constitute separate dimensions of teacher support and how
strongly they are related. Another purpose was to test a theoretical model of relations between the two
anticipated dimensions of teacher support and math anxiety, intrinsic motivation, effort, and help-seeking
behavior (Model 1, see Figure 1).

INTRINSIC
MOTIVATION

EMOTIONAL
SUPPORT

HELP SEEKING
BEHAVIOR

Figure 1. Theoretical model of relations between the constructs

The theoretical model is based on the analyses and predictions presented above (see “Theoretical perspectives™).
Both emotional and instrumental support provided by the math teachers were expected to be negatively related to
math anxiety. Moreover, both dimensions of teacher support were expected to be positively related to intrinsic
motivation, effort, and help-seeking behavior in mathematics, both directly and indirectly through math anxiety.
Furthermore, we expected intrinsic motivation to be positively related to effort and help-seeking behavior.
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4. Method
4.1 Participants and Procedure

Participants in the present study were students from two middle schools (8"~10" grade) located in one of the
large cities in Norway. A total of 309 students in ninth (34%) and tenth (66%) grade responded to the survey.
The sample consisted of 48.2% males and 51.8% females. The data were collected by means of a questionnaire
that was administered in the school classes by a research assistant.

4.2 Instruments

The instruments in the present study were developed and administered in Norwegian. The items represent
translations into English. The response categories for all items except grades were provided on a 6-point scale
ranging from “Absolutely disagree” (1) to “Absolutely agree” (6). A 6-point scale is often used at the middle
school and high school level, for example the Self Description Questionnaire (Marsh, 1990).

Students’ perceptions of the teachers as emotionally supportive were measured by six items. The scale is an
extended and modified version of a previously tested scale of emotional support (E. Skaalvik & S. Skaalvik,
2013). Examples of items are as follows: “I feel that my math teacher cares about me”, “I feel that my math
teacher is friendly”, and “My math teacher makes me feel safe”. These items indirectly tap into students’ feeling
of being liked, respected, and valued by the mathematics teacher, which Goodenow (1993) recognizes as
important requirements of belonging. Thus, the scale may also be regarded as an indicator of the emotional
dimension of the teacher-student relationship as experienced by the students. Cronbach’s alpha for the scale
was .94.

Instrumental support was measured by a seven-item scale that was developed for the purpose of the present
study. The scale focused on the students’ perceived instrumental support from their math teacher. Examples of
items are as follows: “When there is something I do not understand in mathematics, my math teacher explains it

well for me”, “When I have problems with math, I get good help and guidance from my math teacher”, and “My
math teacher helps me so that I understand the math problems”. Cronbach’s alpha for the scale was .95.

Intrinsic motivation was defined as interest in working with or liking to work with mathematics. It was measured
by a six-item scale. Examples of items are as follows: “I like mathematics” and “Working with mathematics is
fun”. The scale had a Cronbach’s alpha of 0.93.

Math anxiety was measured by a five-item math anxiety scale with a Cronbach’s alpha of .87. The scale focuses
on the emotionality dimension of anxiety. Examples of items in the scale are as follows: “I am tense in
mathematics lessons”, and “I am nervous in mathematics lessons”.

Help-seeking behavior was measured by four items. The items were derived from a previously tested scale for
help-seeking behavior in mathematics (S. Skaalvik & E. Skaalvik, 2005). Examples of items are as follows: “If
there is something I do not understand in math, I ask the teacher for help”, “If I am working on a math problem
that I am not able to solve, I ask the teacher for advice”, and “In mathematics lessons, I do not ask for help even

if I do not understand the problem I am working with”. Cronbach’s alpha for the scale was .83.

Effort was conceptualized as individual students’ feelings of working hard, doing their homework, and putting in
their best effort. It was measured by three items that represent a modified version of a previously tested scale (E.
Skaalvik & S. Skaalvik, 2013). The items were as follows: “I always do my best when I am working with
mathematics”, “I always do my homework in mathematics”, and “I often rush through my work in mathematics”.
Cronbach’s alpha for the scale was .77.

The students’ level of achievement in mathematics was indicated by their grades in the previous semester.
Grades in Norwegian schools are given on a six-point scale ranging from 1-6, with the latter indicating the
highest possible grade.

4.3 Data Analysis

The data were analyzed by means of confirmatory factor analysis (CFA) and structural equation modeling (SEM)
using the AMOS 20 program. We first tested two measurement models by means of CFA. The first model
defined emotional and instrumental support as separate but correlated constructs, whereas the second model
defined math anxiety, intrinsic motivation, effort, and help-seeking behavior as separate and correlated
constructs. Secondly, we explored relations between the variables by means of structural equation modeling
(SEM). SEM s a statistical methodology that takes a confirmatory approach to the analysis (Byrne, 2010). In
this approach, a hypothesized model of relations between the constructs is tested statistically to determine the
extent to which it is consistent with the data, which is referred to as the goodness of fit. If the goodness of fit is
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adequate, the plausibility of the relations among the constructs is supported. To assess the model fit, we used
well-established indices such as CFL, IFI, TLI, and RMSEA as well as chi-square test statistics. For the CFI, IFI,
and TLI indices, values greater than .90 are typically considered acceptable and values greater than .95 indicate a
good fit to the data (Byrne, 2010; Hu & Bentler, 1999). For well-specified models, a RMSEA of .06 or less
reflects a good fit (Hu & Bentler, 1999; Tabachnick & Fidell, 2007).

5. Results
5.1 Correlations and Descriptive Statistics

Table 1 shows correlations between the study variables and maximum possible scores, statistical means, standard
deviations, and Cronbach’s alphas. Boys had higher intrinsic motivation for mathematics than girls. Grades or
level of performance in mathematics were negatively related to math anxiety and positively related to perceived
teacher support and to the motivational constructs. Students’ perceptions of emotional and instrumental support
were strongly correlated (r. = .80). The three motivational variables, intrinsic motivation, effort, and
help-seeking behavior, were moderately correlated (between .38 and .41). Math anxiety was not significantly
related to effort but was significantly and negatively related to all other variables in the study. Both emotional
and instrumental support were positively related to intrinsic motivation, effort, and help-seeking behavior.

Table 1. Zero order correlations and descriptive statistics of the study variables

Variable 1 2 3 4 5 6 7 8
1. Gender -
2. Grades in mathematics  .057 -
3. Emotional support 032 2047 -
4. Instrumental support 097 2337 796 -
5. Intrinsic motivation 186 5067 2947 4157 -
6. Math anxiety -106  -302" -136  -.131" -323" -
7. Help-seeking behavior  -.085 305" 253" 323" 3777 -332" -
8. Effort -105 3447 2347 3037 4127 -071 3847 -
Maximum possible score 2 6 36 42 36 30 24 18
Number of items 1 1 6 7 6 5 4 3
Mean - 405 2855 31.54 1959 1095 1833 1292
Skewness - -0.27  -1.15 -1.04 -0.04 098 -095 -0.61
Standard deviation - 1.17 723  8.65 8.62 6.46 511 3.67
Cronbach’s alpha - - .94 .95 .93 .87 .83 a7

Note: * p <.05, ** p <.01.The estimates are based on observed data. Females are coded 1 and males are coded
2.

5.2 Measurement Models

The factor structure of teacher support was investigated by testing two measurement models by means of
confirmatory factor analyses. The first model consisted of one primary factor with loadings on all 13 observed
items. Based on the strong correlation between emotional and instrumental support, this model was tested to
ascertain whether teacher support could be treated as a one-dimensional construct. The second defined two
correlated primary factors corresponding to the two theoretical dimensions. None of the error variances in the
models were allowed to correlate. The first model did not fit the data well (¥2 (65, N =309) = 624.63, p < .001,
CMIN/DF =9.610, RMSEA = 0.167, IFI = 0.869, TLI = 0.816, and CFI = 0.868). The second model had better
fit to the data than model 1 (¥2 (64, N = 309) = 186.27, p < .001, CMIN/DF = 2.911, RMSEA = 0.079, IFI =
0.971, TLI = 0.959, and CFI = 0.971), and all regression weights in the model were significant at p < .001. The
correlation between the two latent teacher support variables was .828. Hence, the results from the confirmatory
factor analyses support the conceptualization of two separate but strongly correlated teacher support constructs.

We also tested a measurement model that included the motivational and emotional constructs by means of
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confirmatory factor analysis. The model defined four correlated primary factors with corresponding items
(Figure 2). None of the error variances in the model were allowed to correlate. The model had good fit to the
data (32 (129, N=309) = 237.79, p < .001, CMIN/DF = 1.843, RMSEA = 0.052, IFI = 0.972, TLI = 0.963, and
CFI = 0.972), and all regression weights in the model were significant at p <.001. The correlations between the
variables were moderate (see Figure 2). Supporting the zero-order correlations (see Table 1), the confirmatory
factor analysis also revealed a non-significant correlation between math anxiety and effort. The result supports
the conceptualization of four separate but moderately correlated constructs.

INTRINSIC
MOTIVATION

HELP SEEKING
BEHAVIOR

Figure 2. Measurement model of math anxiety, intrinsic motivation, effort, and help-seeking behavior

5.3 Relations between Teacher Support and the Motivational and Emotional Constructs

The relations between the variables were further investigated by means of structural equation modeling. We first
tested the theoretical model displayed in Figure 1. The model (referred to as Model 1) defined emotional and
instrumental support as exogenous variables. These variables were expected to be negatively related to math
anxiety. Moreover, they were expected to be positively related to intrinsic motivation, effort, and help-seeking
behavior, both directly and indirectly through math anxiety. In the model specification, none of the error
variances were allowed to correlate. The model had acceptable fit to the data (¥2 (420, N = 309) = 807.33, p
<.001, CMIN/DF = 2.922, RMSEA = 0.055, IFI = 0.954, TLI = 0.945, and CFI = 0.954). Estimates of both
unstandardized and standardized regression weights for all of the variables and the squared multiple correlations
are presented in Table 2. Math anxiety was not significantly predicted by either emotional or instrumental
support. Instrumental support predicted intrinsic motivation, effort, and help-seeking behavior positively and
directly. It was particularly strongly related to intrinsic motivation, moderately related to help-seeking behavior,
and weakly related to effort (standardized regression coefficients = .491, .343, and .170, respectively). However,
instrumental support was also indirectly related to effort (indirect effect = .196) and help-seeking behavior
(indirect effect = .132). The indirect relations were mediated by intrinsic motivation. By contrast, emotional
support was not significantly related to any of the motivational constructs.
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Table 2. Summary of SEM analysis of Model 1 including both emotional and instrumental support

Unstandardized Standardized

Latent variable regression weights regression weights SE R’
Math anxiety .019
Instrumental support -.104 -.093 133
Emotional support -.061 -.049 151
Intrinsic motivation 246
Instrumental support .664%** 491 141
Emotional support -.191 -.126 159
Math anxiety =311 HEE -.256 .068
Effort 210
Instrumental support .145 170 .098
Emotional support -.031 -.033 .106
Math anxiety .068 .089 .047
Intrinsic motivation 25 1% .396 .045
Help-seeking behavior 245
Instrumental support 348** 343 011
Emotional support -.090 -.079 119
Math anxiety -.148%* -.162 .053
Intrinsic motivation 170%* 227 .046

Note: * p <.05, ** p <.01, *** p <.001

Because of a possible collinearity problem we also tested relations with emotional and instrumental support in
separate analyses. In these analyses, gender and graded level were included as the exogenous variables. The first
analysis, referred to as Model 2, included instrumental, but not emotional, support (Figure 3). None of the error
variances were correlated. Initial analysis revealed that some of the regression weights between the latent
variables were not significant at p <.05. The non-significant regression weights are removed from Figure 3. The
final model had acceptable fit to the data (¥2 (311, N =309) = 623.92, p < .001, CMIN/DF = 2.006, RMSEA =
0.057, IF1 = 0.953, TLI = 0.943, and CFI = 0.953).
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Figure 3. Structural model of relations between the latent constructs in Model 2 (instrumental support)

Figure 3 shows that instrumental support was negatively directly related to math anxiety and positively and
directly related to intrinsic motivation, effort, and help-seeking behavior. In addition, instrumental support was
indirectly related to intrinsic motivation through math anxiety and to effort through intrinsic motivation.
Moreover, instrumental support was also indirectly related to help seeking behavior through both math anxiety
and intrinsic motivation. Gender was significantly, but weakly, related to the motivational constructs. Male
students showed higher intrinsic motivation for mathematics than female students, whereas female students
showed higher effort and help-seeking behavior. Furthermore, grades were positively related to perceptions of
instrumental support, intrinsic motivation for working with mathematics, and effort.

Figure 4 shows the result of the model that included emotional support (referred to as Model 3). Non-significant
regression weights are removed from Figure 4. The model had acceptable fit to the data (x2 (287, N = 309) =
562.06, p < .001, CMIN/DF = 1.958, RMSEA = 0.056, IFI = 0.952, TLI = 0.941, and CFI = 0.952). Figure 4
reveals that when analyzed separately, emotional support was associated with higher intrinsic motivation and
help-seeking behavior. However, emotional support was not significantly and directly related to math anxiety or
to effort.
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Figure 4. Structural model of relations between the latent constructs in Model 3 (emotional support)

6. Discussion

One purpose of the present study was to test the factor structure of items designed to measure two dimensions of
teacher support, emotional support and instrumental support. Theoretically, emotional and instrumental supports
represent different constructs. Emotional support was measured with items that assessed an individual student’s
perception of the math teacher as warm, friendly, and caring. By contrast, instrumental support was measured by
items that evaluated the perception of whether the math teacher was helping the student understand and solve
math problems and providing adequate guidance for working with mathematics when it was needed.
Confirmatory factor analysis supported the conceptualization of emotional and instrumental support as separate
but correlated constructs, and an alternative model that specified one single or general teacher support construct
did not fit the data well. However, the two measures of teacher support were very strongly correlated. The
correlation between the two latent constructs was .828.

There are several possible interpretations of the strong correlation between emotional and instrumental support.
One interpretation is that the mathematics teachers who care the most for the individual students tend to provide
both emotional and instrumental support. We may speculate that these teachers care both for the individual
student’s general well-being and for the student’s progress in mathematics. This possible interpretation of the
strong correlation between emotional and instrumental support represents an explanation in terms of teacher
characteristics. An alternative explanation in terms of student perception is that the teachers who provide
adequate instrumental support are also perceived as emotionally supportive by the students. By helping the
students understand the mathematics, solve mathematics problems, and develop mathematics skills, the teachers
help the students make mastery experiences. This may lead the students to perceive the teachers as warm,
friendly, and caring, which characterizes emotional support. We believe that the strong correlation between
instrumental and emotional support can be explained by both teacher characteristics and that instrumental
support is also perceived as emotional by the students.

Another alternative explanation may be that students perceive emotional support as instrumental support. We
believe that this explanation is less plausible. For students who struggle with mathematics, emotional support
alone may not improve their mathematics skills and understanding and may not increase the students’ mastery
experiences. In the absence of adequate instrumental support, these students may interpret emotional support as
an acceptance of lack of effort and as a signal that the teachers have low expectations of their achievement (E.
Skaalvik & S. Skaalvik, 2013).

The testing of the SEM model that included both emotional and instrumental support (see Table 2) showed that
emotional support was not significantly related to any of the emotional and motivational constructs (math
anxiety, intrinsic motivation, effort and help-seeking behavior). By contrast, instrumental support was strongly
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associated with intrinsic motivation and moderately associated with help-seeking behavior. A possible reason is
that when the shared variance is controlled for, instrumental support is the critical variable predicting math
motivation and anxiety.

Another possible interpretation may be that the strong correlation between emotional and instrumental support
may have created a multicollinearity problem. We therefore analyzed models that included either emotional or
instrumental support separately (Figures 3 and 4). These analyses showed that both emotional and instrumental
supports were significantly related to intrinsic motivation and help-seeking behavior. However, instrumental
support was more strongly related to these constructs than was emotional support. Moreover, instrumental
support was directly and negatively related to anxiety and directly and positively related to effort, whereas
emotional support was not directly related to these constructs. These analyses support the interpretation that
when the shared variance is controlled for, instrumental support is the critical variable predicting math
motivation and anxiety.

The separate analyses of emotional and instrumental support revealed that both emotional and instrumental
support were predictive of help-seeking behavior. Nevertheless, instrumental support was the strongest predictor.
This is a particularly interesting result because several explanations of why many students avoid help-seeking
have been proposed. Several researchers suggest that students may avoid help-seeking because it is perceived as
an embarrassing situation, that students asking for help may be afraid of looking stupid and that it represents a
threat to students’ self-esteem (Fisher, Nadler, & Whitcheralagna, 1982; Karabenick & Knapp, 1991; Newman,
1998). In support of this notion, S. Skaalvik and E. Skaalvik (2005) found that the impact of mathematics
self-concept and performance orientation on help-seeking behavior was mediated by the perception of
help-seeking as threatening. A reasonable assumption would therefore be that teachers who provide emotional
support would reduce such threat to self-esteem and that this would lead to an increase in help-seeking behavior.
However, in the present study, instrumental support was the stronger predictor of help-seeking behavior. This
may indicate that help-seeking behavior requires that students believe that help-seeking will result in adequate
help to understand the schoolwork and that they expect such instrumental support to help improve their
performance. Thus, though it is important that teachers are warm and friendly it has to be accompanied by
instrumental support.

As could be expected, students’ grades or level of performance in mathematics were positively related to
intrinsic motivation and effort. Directly or indirectly, grades (or level of performance) were also negatively
related to math anxiety. More interestingly, grades or level of performance was positively related to both
emotional and instrumental support. This shows a tendency that the highest-achieving students perceive the
teachers as most supportive. This is an important finding that should be tested in future research. In addition,
future research should explore reasons for these differences in the perception of teacher support. We can only
speculate about possible reasons. One reasonable assumption is that the lowest-achieving students receive the
most attention and individual support from the teacher. If this assumption holds true, the findings in this study
indicate that the extra attention does not lead to a stronger feeling of receiving emotional or instrumental support.
An alternative explanation might be that the highest-achieving students receive the most positive or affirmative
feedback from the teacher. Such affirmative feedback might be perceived both as emotional and instrumental
support. A third possible explanation is that high-achieving students receive more autonomy support and trust
from the teacher. We expect that such trust and autonomy support increases the students’ feeling of receiving
both emotional and instrumental support. However, these possible interpretations are merely speculations and
must be studied in future research. Such studies have both theoretical and practical interest because teacher
support is predictive of student motivation and emotion.

A practical implication of this study is that emotional support should be accompanied by instrumental support.
As noted above, in the absence of instrumental support, a student may perceive emotional support as a sign that
the teacher holds low expectations of the student’s improvement and performance. This may be particularly true
for low-achieving students. Teacher support should include both emotional and instrumental support. As noted
by E. Skaalvik and S. Skaalvik (2013), it is also important that teacher support includes encouragement of effort
and a focus on improvement.

This study has several limitations. The study was designed as a cross-sectional survey. Thus, the regression
coefficients merely reveal relations between the constructs when all of the constructs in the SEM model are
controlled for. Of note, the data do not support interpretations of the results in causal terms, even though such
interpretations are based on theoretical analyses. Longitudinal studies of the same constructs are needed.
Moreover, in this study, the measures of emotional and instrumental support represent students’ perceptions of
teacher support. In future studies, such measures should be combined with observation of teacher behavior. The
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present study is limited to middle grade students and their perception of teacher support in mathematics. More
research is needed to explore students’ perception of teacher support at other grade levels and in other school
subjects. Finally, the concepts investigated in this study do not operate in isolation from other determinants of
students’ motivational and emotional responses, for instance, classroom goal structure, students’ goals, and
school grading system. In future research, such constructs should be explored in relation to those included in the
current study.
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Appendix

The items were developed and administered in Norwegian. The items represent translations into English.
Emotional support

I feel that my math teacher cares about me.

I feel that my math teacher is friendly.

My math teacher makes me feel safe.

My math teacher respects me.

My math teacher is friendly.

My math teacher wants what is best for me.

Instrumental support

When there is something I do not understand in mathematics, my math teacher explains it well for me.
When I have problems with math, I get good help and guidance from my math teacher.

My math teacher helps me so that I understand the math problems.
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My teacher provides good guidance.

My math teacher is always available when I need assistance.

My teacher is good at explaining challenging math problems.

Intrinsic motivation

I like mathematics.

Working with mathematics is fun.

I enjoy working with mathematics.

I look forward to classes in mathematics.

I would like to have additional lessons in mathematics.

I would like to skip math classes.

Math anxiety

I am tense in math lessons.

I am nervous in math lessons.

I am afraid to make a fool of myself in math lessons.

I get heartbeats if I am asked a question in math lessons.

When I am working with math I get so nervous that I can’t think straight.
Help-seeking behavior

If there is something I do not understand in math, I ask the teacher for help.
If I am working on a math problem that I am not able to solve, I ask the teacher for advice.
In mathematics lessons, I do not ask for help even if I do not understand the problem I am working with.
If I need help in mathematics I ask for it.

Effort

I always do my best when I am working with mathematics.

I always do my homework in mathematics.

I often rush through my work in mathematics.
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