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ABSTRACT
EXAMINING THE TEMPORAL DIRECTIONALITY BETWEEN TEACHING
BEHAVIOR AND AFFECT IN HIGH SCHOOL STUDENTS
Bridget Cauley

May 30, 2018

Previous empirical studies demonstrate a cross-sectional association between teaching
behaviors and students’ positive and negative affect and depressive symptoms. However,
only one study comprised only of middle school students has examined the temporal
direction of these associations, meaning the temporal direction of associations for high
school students remains unclear. Therefore, this two-wave study with high school
students investigated the temporal direction of the associations between teaching
behaviors and students’ positive and negative affect. Participating students from one
public high school (N = 188; 88.8% White; 69.7% female) completed the Teaching
Behavior Questionnaire and the Positive Affect and Negative Affect Scale for Children.
As predicted, results of several Hierarchical Linear Models found that organizational
teaching behavior and positive and negative affect were not significantly associated with
each other in either direction. Somewhat but not entirely consistent with the hypotheses,
negative teaching behavior at wave 1 was positively and marginally significantly
associated with negative affect at wave 2. Contrary to the hypotheses, instructional

teaching behavior at wave 1 was positively associated with positive affect at wave 2.
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Teachers, administrators, and school psychologists may benefit from these findings, as
they may help teachers adapt how they interact with students and give instruction in the
classroom. Further, teachers and school psychologists should be aware of how each
entity’s behavior may influence the other. Limitations, future directions, and implications

of the study are discussed.
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INTRODUCTION

During adolescence depression is a critical concern (Substance Abuse and Mental
Health Services Administration [SAMHSA], 2017). Notably, as many as 27% of
adolescents in the United States develop depressive symptoms during their adolescent
years (Bertha & Balazs, 2013; Kessler, Petukhova, Sampson, Zaslavsky, & Wittchen,
2012). With regard to clinical levels of depression, in 2015, 12.5% of adolescents
(approximately 3 million) in the United States had at least one major depressive episode
in the previous year (SAMHSA, 2017). Further, adolescents who experience depression
during adolescence are more likely to experience at least one major depressive episode in
adulthood (Bertha & Balazs, 2013; Lewinsohn, Rhode, Klein, & Seeley, 1999). These
findings become more concerning when considering the many implications that are
associated with depression and depressive symptoms in adolescence, such as suicidality,
low self-efficacy, interpersonal distress (Stewart et al., 2002), lower quality of life
(Bertha & Balazs, 2013), behavioral problems (McClure, Rogeness, & Thompson, 1997),
substance use and abuse (Patel, Flisher, Hetrick, & McGorry, 2007), and academic
difficulties such as decreased grades, reduced homework completion, and poorer
attendance (Humensky et al., 2010; Jonsson et al., 2010). Taken together, these findings
point to the importance of investigating depression and depressive symptoms in
adolescence in order to identify ways to reduce not only symptomology but also any

associated outcomes.



One framework that is used to conceptualize and understand depression and
depressive symptoms is the tripartite model (Clark & Watson, 1991). Through this
framework, both constructs are conceptualized as a combination of high negative affect
and low positive affect. Previous studies demonstrate that the tripartite model is a valid
model for assessing depressive symptoms in adolescents in that measuring affect was
found to be comparable to measuring depression in this age group (Joiner, Catanzaro, &
Laurent, 1996; Phillips, Lonigan, Driscoll, & Hooe, 2002; Turner & Barrett, 2003). In
addition, the National Institute of Mental Health has developed the Research Domain
Criteria (RDoC) framework as a new approach to understanding psychological disorders
(Sanislow et al., 2010). The RDoC framework considers the Negative and Positive
Valence Systems as two domains related to depression (Woody & Gibb, 2015), which are
similar to positive and negative affect (Sanislow et al., 2010). Consistent with this,
empirical findings demonstrate that children and adolescents with a depressive disorder
report less positive affect and more negative affect than youth without a depressive
disorder (Forbes, Williamson, Ryan, & Dahl, 2004). These findings suggest that
conceptualizing depressive symptoms in adolescents as a combination of high negative
affect and low positive affect is appropriate. Based on this, the current study will use the
tripartite model to conceptualize depressive symptoms in high school students and
positive and negative affect will be measured.

Teaching Behavior and Depressive Symptoms: Cross-sectional Findings

Examining depressive symptoms in a school context is critical, given that students
spend most of their waking hours in school and under teacher supervision (Hofferth &

Sandberg, 2001; Larson, Richards, Sims, & Dworkin, 2001). Further, there is a growing



body of literature suggesting that teacher-related variables have an impact on students’
psychosocial outcomes (Barnard, Adelson, & Pdssel, 2017; Pittard, Pdssel, & Lau, 2017;
Pittard, Possel, & Smith, 2015; Pdssel, Rudasill, Adelson et al., 2013; Pdssel, Rudasill,
Sawyer et al., 2013; Reddy, Rhodes, & Mulhall, 2003). With regard to teacher-related
variables, four types of teaching behavior have been established in the literature,
including instructional, organizational, socio-emotional, and negative (Pianta & Hamre,
2009; Possel, Rudasill, Adelson et al., 2013). These teaching behaviors encompass the
ways in which teachers approach, engage, and interact with students, structure their
classroom, and present class content. Several studies demonstrate that student-report of
teaching behavior is more valid than reports from other sources, such teachers and
observers (Eccles et al., 1993; Pdssel, Rudasill, Adelson et al., 2013; Wubbles & Levy,
1991), pointing to the importance of investigating students’ perceptions of their teachers’
behavior. Given these findings, and the limitations associated with using other sources
such as classroom observation (e.g., requirement of a trained external rater, extensive
time and money; Achenbach, McConaughy, & Howell, 1987) and teacher-report (e.g.,
self-rating bias; Douglas, 2009), the current study focuses on student-report of teaching
behavior and depressive symptoms.

More specifically, these four types of teaching behavior have been found to be
associated with high school students’ depressive symptoms (Pittard et al., 2015) and
positive and negative affect (Possel, Rudasill, Adelson et al., 2013). Notably, previous
research investigating the associations between teaching behavior and depressive
symptoms or affect have primarily utilized cross-sectional designs and have not

examined the temporal directionality of these associations. However, in order to better



understand the associations between teaching behavior and students’ affect it is important
to establish directionality. This in turn could provide school personnel and clinicians with
information that can be used to inform teacher trainings, aid in targeting student-level
interventions, and promote positive outcomes in the classroom. Therefore, the current
study aims to fill this gap in the literature.
Instructional Teaching Behavior

Instructional teaching behavior comprises a teacher’s academically supportive
actions, delivery of instruction, provision of feedback to students, and encouragement of
student responsibility and autonomy (Allen et al., 2013; Pianta, LaParo, & Hamre, 2008).
Pittard and colleagues (2015) examined the association between instructional teaching
behavior and depressive symptoms in both a middle and high school sample and found
that while there was no significant association for high school students, instructional
teaching behavior was negatively associated with depressive symptoms in middle school
students. Further, in a retrospective study, college freshmen reported on the teaching
behavior of the one teacher whom they felt most similar to during their previous
schooling. The results demonstrated a negative association between retrospective report
of instructional teaching behavior and students’ current depressive symptoms (Pittard et
al., 2017), similar to the above reported finding with middle school students (Pittard et al.,
2015). With regard to affect, instructional teaching behavior seems to be negatively
associated with negative affect in elementary (Barnard et al., 2017) and high school
students (Possel, Rudasill, Adelson et al., 2013) and positively associated with positive
affect in elementary school students but not in high school students. In connecting this to

the tripartite model (Clark & Watson, 1991), the direction of the findings from the



elementary sample are consistent with Clark and Watson’s conceptualization as
characterized by affect (Barnard et al., 2017), whereas findings from the high school
sample were not (Pdssel, Rudasill, Adelson et al., et al., 2013).
Organizational Teaching Behavior

Organizational teaching behavior includes the strategies used by a teacher to
manage both the classroom and their students’ behavior (e.g., establishing clear rules and
expectations for students), provide structure, maximize the use of class time, and
encourage productivity (Allen et al., 2013; Connor et al., 2009; Pianta et al., 2008; Pdssel,
Rudasill, Adelson et al., 2013). Research investigating the association between
organizational teaching behavior and depressive symptoms in middle and high school
students found a positive association in the middle school sample, but no significant
association for high school students (Pittard et al., 2015). However, the retrospective
study mentioned above investigating these associations in college freshmen found a third
pattern of findings, such that organizational teaching behavior was negatively associated
with current depressive symptoms (Pittard et al., 2017). Regarding affect, in high school
students a negative association between organizational teaching behavior and negative
affect, but no significant association with positive affect was found (Pdssel, Rudasill,
Adelson et al., 2013). Further, in elementary school students, no significant association
was found between organizational teaching behavior and either type of affect (Barnard et
al., 2017). Notably, these findings regarding affect and organizational teaching behavior
are not consistent with Clark and Watson’s conceptualization (1991) as neither study
demonstrated a combination of low positive affect and high negative affect.

Socio-emotional Teaching Behavior



Socio-emotional teaching behavior is characterized by teachers” warmth and
responsiveness in interactions with students, and it promotes feelings of belonging and
acceptance in the classroom (Connor et al., 2009; Pianta et al., 2008). Examinations of
the association between socio-emotional teaching behavior and depressive symptoms
found no significant associations for either middle or high school students (Pittard et al.,
2015). However, college freshmen’s retrospective reports of socio-emotional teaching
behavior were positively associated with current depressive symptoms (Pittard et al.,
2017). Considering affect, previous findings with elementary (Barnard et al., 2017) and
high school students (Pdssel, Rudasill, Adelson et al., 2013) demonstrate a positive
association between socio-emotional teaching behavior and both positive and negative
affect. The pattern of these findings regarding affect and socio-emotional teaching
behavior are not consistent with Clark and Watson’s conceptualization (1991), as the
directions of the associations are all positive, rather than an inverse combination as
suggested by Clark and Watson (1991; i.e., low positive affect and high negative affect).
Instead, this is consistent with Pittard and colleagues’ (2015) non-significant findings in
middle and high school students.

Negative Teaching Behavior

Unlike the aforementioned teaching behaviors, negative teaching behavior refers
to counter-productive or unpleasant actions by the teacher that are perceived as
threatening or punishing by students (Pdssel, Rudasill, Adelson et al., 2013). Previous
empirical studies found that while there was no significant association for middle school
students (Pittard et al., 2015), negative teaching behavior was positively associated with

depressive symptoms in high school students (Pittard et al., 2015) and college freshmen



(Pittard et al., 2017). With regard to affect, in high school students negative teaching
behavior was found to have an inverse relation with positive affect and a positive
association with negative affect (P6ssel, Rudasill, Adelson et al., 2013). In elementary
students, while negative teaching behavior is positively associated with negative affect,
there seems to be no significant association with positive affect (Barnard et al., 2017).
Findings from Possel, Rudasill, Adelson et al.’s high school sample (2013) are consistent
with the tripartite model (Clark & Watson, 1991) and with associations between
depressive symptoms and negative teaching behavior in a high school (Pittard et al.,
2015) and college sample (Pittard et al., 2017).

However, the aforementioned studies utilized a cross-sectional design to examine
the associations between teaching behavior and students’ affect or depressive symptoms.
Consequently, these studies were not able to investigate the temporal directionality of the
associations. In order to better understand the associations between teaching behavior and
students’ affect it is important to establish directionality, which in turn can aid in better
identifying the target of intervention.

Temporal Directionality of Teaching Behavior and Affect

The importance of investigating the associations between teaching behavior and
students’ affect is clear given the significant amount of time students spend with teachers
(Hofferth & Sandberg, 2001; Larson et al., 2001) and the well-established associations
between teacher-related variables and students’ depressive symptoms and affect (Barnard
etal., 2017; Burton & Pdssel, 2017; Pittard et al., 2017; Pittard et al., 2015; Possel,
Rudasill, Adelson, et al., 2013; Pdssel, Rudasill, Sawyer, et al., 2013; Reddy et al., 2003).

However, previous studies examining these associations have almost exclusively used



cross-sectional designs. As a result, the design of these studies did not allow for an
exploration of the temporal directionality or possible bidirectional nature of the
associations, pointing to the need for more studies that utilize a longitudinal design in
order to better understand the associations between these variables. Unfortunately, the
few longitudinal studies that do exist have primarily explored the impact of teacher-
related variables on student outcomes, such as depressive symptoms (Péssel, Rudasill,
Sawyer et al., 2013; Roeser & Eccles, 1998), while the possible impact of students’
depressive symptoms or affect on their teachers’ behaviors has received little to no
attention. Studies examining the temporal directionality of these associations may be
useful in identifying where and how to intervene in order to promote positive affect and
reduce negative affect in high school students. In addition, these findings could aid in the
development of teaching trainings and promote overall positive outcomes in the
classroom.

Although there is a gap in the literature regarding longitudinal studies that
examine the temporal directionality of the association between teaching behaviors and
students’ depressive symptoms or affect, findings from those studies that do exist will be
used to inform the current study. Reddy and colleagues (2003) conducted a longitudinal
study with middle school students in order to investigate the association between teacher
support, an element of socio-emotional teaching behavior, and depressive symptoms. The
researchers found that students’ changes in their depressive symptoms did not predict
changes in their perceptions of teacher support; however, changes in students’
perceptions of teacher support did predict changes in students’ depressive symptoms.

Building on these findings, Burton and Pdssel (2017) examined the temporal direction of



the associations between the four types of teaching behavior and middle school students’
positive and negative affect. The results indicated that middle school students’ negative
affect was negatively associated with later instructional teaching behavior. With regard to
organizational teaching behavior and affect, the researchers found no significant
associations in either direction. In addition, only partially consistent with Reddy et al.’s
findings (2003), Burton and Pdssel (2017) found socio-emotional teaching behavior and
negative affect to be positively and bidirectionally associated, such that socio-emotional
teaching behavior was positively associated with later negative affect and students’
negative affect was positively associated with later socio-emotional teaching behavior.
One possible explanation for the discrepancies in the findings from these two studies is
that while teacher support is an element of socio-emotional teaching behavior, it is still a
separate construct and therefore may have a different pattern of findings compared to
socio-emotional teaching behavior. Finally, regarding negative teaching behavior, results
demonstrated that negative teaching behavior was positively associated with later
negative affect in middle school students (Burton & Pdéssel, 2017). However, the samples
in the aforementioned studies were both comprised of middle school students.
Consequently, the temporal direction of the associations remains unclear among high
school students, as to my knowledge no study to date has investigated these associations
in a sample of high school students. Given the high rates of depression and depressive
symptoms in adolescence and particularly in high school students (Bertha & Balazs,
2013; Kessler et al., 2012; SAMHSA, 2017) and the implications associated with these
constructs (Bertha & Balazs, 2013; Humensky et al., 2010; Jonsson et al., 2010 McClure

etal., 1997; Patel et al., 2007; Stewart et al., 2002), it is critical to identify possible ways



in which teachers’ can promote positive outcomes in high school students. In addition, a
better understanding of the temporal direction between teaching behavior and students’
affect can be useful in identifying targets of intervention and developing intervention
plans.
The Current Study

Despite mounting support for the associations between teaching behaviors and
students’ depressive symptoms (Pittard et al., 2017; Pittard et al., 2015; Reddy et al.,
2003) and positive and negative affect (Barnard et al., 2017; Burton & Pdssel, 2017;
Pdssel, Rudasill, Adelson et al., 2013; Pdssel, Rudasill, Sawyer, et al., 2013) it appears as
though there is a significant gap in the literature. Although the temporal direction of the
associations between teaching behaviors and students’ affect has been explored in middle
school students (Burton & Pdssel, 2017), no studies to date have explored these
associations in a high school sample. Therefore, the current study aims to fill this gap in
the literature by conducting a two-wave study with high school students to investigate
whether and which teaching behaviors predict positive and negative affect, or vice versa.

Given the lack of research examining the temporal direction of the associations
between the four types of teaching behavior and affect in high school students, the
current study will be informed by findings in middle school studies (Burton & Pdssel
2017; Reddy et al. 2003). Thus, it is expected that negative affect will be negatively
associated with later instructional teaching behavior; organizational teaching behavior
and affect will not be significantly associated with each other in either direction; socio-

emotional teaching behavior and negative affect will be positively and bidirectionally

10



associated; and negative teaching behavior will be positively associated with later

negative affect.
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METHOD

Participants

Students from one public high school located in a small, suburban city in the
Southern United States were invited to participate in the current study. The researchers
invited 13 teachers to have their classes participate in the study. All of the invited
teachers agreed to have their classes participate, resulting in a total of 350 students who
either completed the questionnaires at wave 1, wave 2, or both waves. More specifically,
269 students completed the questionnaires at wave 1 and 274 students completed the
questionnaires at wave 2. Given that the purpose of the current study is to identify the
temporal direction of the associations between teaching behavior and affect, only those
students who participated in both wave 1 and wave 2 of data collection were included in
the analyses. This resulted in a total of 192 participants; however, after removing outliers
based on the results of Mahalanobis distance, the final sample included 188 participants,
of which 131 (69.7%) identified as female and 57 (30.3%) identified as male. The ages of
the participating students ranged from 14-19 years, with a mean age of 16.02 years (SD =
1.23). About one quarter of the students reported that they were in 9" grade (25.0% or n
= 47), 23.9% in 10" grade (n = 45), 27.1% in 11" grade (n = 51), and 23.9% in 12" grade
(n = 45). A majority of the students identified their race/ethnicity as White (88.8% or n=
167), followed by multiracial (6.4% or n = 12), Asian or Pacific Islander (2.1% or n = 4),

Hispanic (1.1% or n = 2), another race/ethnicity (1.1% or n = 2), and Black (0.5% or n =
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1). The 188 students were nested in 38 teachers, with an average of 5 students per teacher
(SD=5.27; range= 1-28). There were no exclusion criteria and students did not receive
any incentive for their participation.

The student population at the participating high school is comprised of
approximately 51% males and 49% females, with approximately 27.7% in 9™ grade,
26.5% in 10" grade, 22.7% in 11" grade, and 22.6% in 12" grade (National Center for
Education Statistics [NCES], 2017). Regarding race/ethnicity, students at the
participating school predominantly identify as White (87.2%), followed by Hispanic
(6.4%), Black (2.7%), multiracial (2.6%), Asian (1%) and American Indian/Alaska
Native (0.1%; NCES, 2017). The sample in our study was similar to the total student
body of the participating high school with regard to grade and race/ethnicity, but not
gender, as the sample in our study had a larger percentage of females. In the state where
the study was conducted, approximately 51% of elementary and secondary students
identify as male and 49% identify as female (NCES, 2016); the sample in the current
study had a larger percentage of females than is commonly seen in secondary schools in
this state. With regard to race/ethnicity of elementary and secondary students in this state,
a majority of students identify as White (78.9%), followed by Black (10.6%), Hispanic
(5.6%), multiracial (3.1%), Asian or Pacific Islander (1.6%), and American Indian/Alaska
Native (0.1%; NCES, 2016). Similarly, the sample in our study was predominantly
White; however, our sample had a somewhat smaller percentage of Black and Hispanic
students compared to students across the state.

Measures

13



Teaching Behavior Questionnaire (TBQ). The TBQ (Pdssel, Rudasill, Adelson,
et al., 2013) is a 37-item instrument developed to measure student perceptions of teaching
behavior across four types: Instructional Teaching Behavior (13 items; e.g. “My teacher
uses examples I understand”); Organizational Teaching Behavior (5 items; e.g. “My
teacher makes sure I understand the classroom rules”); Socio-Emotional Teaching
Behavior (10 items; ¢.g. “My teacher talks with me about non-school related problems”);
and Negative Teaching Behavior (9 items; e.g. “My teacher threatens to punish me when
I misbehave”). Students indicated the frequency of each teaching behavior for the one
teacher that they perceive to be the most similar to themselves using a four-point Likert
type scale (from 1 = never, to 4 = always). The TBQ scale scores were obtained by
calculating the mean of the item responses for each of the four scales, with a higher score
representing a higher frequency of a particular teaching behavior.

Previous empirical findings indicate that student-report of teaching behavior is a
better predictor of students’ positive and negative affect compared to teacher- and
observer-report of teaching behavior (Pdssel, Rudasill, Adelson et al., 2013). Specifically,
Pdssel, Rudasill, Adelson and colleagues (2013) found that student-report of both
negative and socio-emotional teaching behavior was associated with positive affect,
while none of the four teaching behaviors as measured by teacher- or observer-report
were associated with positive affect. Further, student-report of all four types of teaching
behavior was associated with negative affect, while only observer-report of instructional
and organizational teaching behavior was associated with negative affect, and none of the
four teaching behaviors as measured by teacher-report were associated with negative

affect (Possel, Rudasill, Adelson et al., 2013). Given these findings, the TBQ was
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selected as a measure of student-report of teaching behavior for the current study. With
regard to predictive validity, previous studies have used the TBQ to predict middle and
high school students’ positive and negative affect (Burton & Possel, 2017; Cauley,
Immekus, & Pdssel, 2017; Possel, Rudasill, Adelson et al., 2013) and depression in
middle school students, high school students, and college freshmen (Pittard et al., 2015;
Pdssel & Smith, 2018). In a high school sample, Possel, Rudasill, Adelson, and
colleagues (2013) reported internal consistency reliability estimates for the TBQ scales
that ranged from .78 (Organizational Teaching Behavior) to .97 (Instructional Teaching
Behavior). The internal consistency reliability estimates for the four teaching behavior
scales at wave 1 and wave 2 are presented in Table 1.

Positive Affect and Negative Affect Scale for Children (PANAS-C). The
PANAS-C (Laurent et al., 1999) is a student-report instrument used to measure positive
affect and negative affect in youth. The PANAS-C includes 30 items that are evenly
distributed across two subscales, Positive Affect (15 items, e.g., “cheerful,” “lively”’) and
Negative Affect (15 items; e.g., “ashamed,” “gloomy”). Students indicate on a five-point
Likert type scale (1 = very slightly or not at all to 5 = extremely) the extent to which they
felt each item during the past few weeks. Typically, in order to calculate the Positive
Affect and Negative Affect subscale scores, item responses from each subscale are
summed separately. However, because the current study used Available Item Analysis to
address missing data, the Positive Affect and Negative Affect subscale scores were
obtained by calculating the mean of the item responses for each of the scales. High scores

indicate higher levels of affect. Based on the tripartite model, a combination of low levels
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of positive affect and high levels of negative affect are conceptualized as depressive
symptoms (Clark & Watson, 1991).

In a community sample, Laurent and colleagues (1999) found that the PANAS-C
demonstrated good discriminant validity in that the positive affect scale was more
strongly correlated with a measure of childhood depression (r = -.55) than anxiety (r = -
.30). Consistent with the tripartite model, the negative affect scale was strongly correlated
with both measures of childhood depression (r = .60) and anxiety (r = .68). Further, the
latter correlations also demonstrate good convergent validity of the PANAS-C. The
internal consistency reliability estimates from the scale’s development were .89 for
Positive Affect and .94 for Negative Affect (Laurent et al., 1999). The internal
consistency reliability estimates for positive and negative affect at wave 1 and wave 2 are
presented in Table 1.

Procedure

After gaining approval from the Institutional Review Boards of the university and
the public school district, a vice principal disseminated study information and an
invitation to participate in the study to teachers at the participating high school. Next,
researchers collected consent forms from the teachers that agreed to participate.
Subsequently, with the help of the participating teachers, the researchers sent home
informational letters and parent consents to the parents of all students enrolled in one of
the participating teachers’ classes three weeks before data collection began. The
participating teachers collected the parent consent forms during the class period in which
the questionnaires were to be administered. On the date of the questionnaire

administration, students were invited to participate if their parent had given consent for
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participation. In addition, students were provided with assent forms. The participating
teachers administered the questionnaires to students in their classroom who agreed to
participate and had parental consent. Thus, student participation was also dependent upon
whether the student’s teacher agreed to participate in the study. Because students’
schedules change at the semester, some students participated in only wave 1, only wave 2,
or both waves of the study, depending upon their classroom teachers’ participation in the
study. Participating students provided demographic information (e.g., sex, grade, age,
race/ethnicity) and completed questionnaires twice, with wave 2 of data collection
occurring 4 months after wave 1 of data collection. Given that students schedules, and
therefore the teacher, in public high schools often change from one semester to the next,
this timeframe allows for an examination of the impact teaching behavior has on students’
affect after students have left a teacher’s classroom.
Statistical Analyses

Missing data. Missing item-level data were examined prior to conducting
analyses and it was determined that 62 out of 25,728 data points were missing,
representing 0.002% missingness. Based on this small percentage of missing data,
Available Item Analysis (AIA) was selected as a means to address missing data (Parent,
2013). AlA addresses missing item-level data by computing the mean for each scale by
using data from all available items within each scale. AIA is considered a robust
approach to addressing low levels of missing data; specifically, Parent (2013) conducted
an analysis using real-world data and a series of simulation studies and found that AIA
produced results comparable to multiple imputation in instances of low levels of missing

item-level data. Further, AIA has only demonstrated bias when the level of missing item-
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level data is severe (e.g., 50%; Schlomer, Bauman, & Card, 2010). Parent (2013)
suggests that participants must have responded to at least 75% of the items in each
questionnaire in order to be included in the analyses. In the current sample, no cases were
excluded from the analyses as all participants responded to a sufficient number of items
within each questionnaire.

Assumptions and data cleaning. The relevant assumptions were checked and the
data were cleaned prior to conducting analyses. In HLM, the following assumptions must
be tested: assumptions of normality, the absence of outliers, and assumptions of
homogeneity of variance (Garson, 2013; Raudenbush & Bryk, 2002). First, the
assumption that the outcome variables are normally distributed was tested. If the
assumption of normality is violated at level-1, this will bias the standard errors
(Raudenbush & Bryk, 2002). In order to test for normality of the outcome variables, the
“ocular test” was conducted by examining histograms with a normal distribution curve
(Osborne, 2013). Next, more sophisticated means were used, including an examination of
skew and kurtosis, with -0.80 to 0.80 considered ideal, and an examination of P-P plots
(Osborne, 2013). If any of the outcome variables are determined to be non-normal, a
Box-Cox transformation will be conducted (Box & Cox, 1964) in order to identify an
optimal lambda and correctly transform the data toward normality (Osborne, 2013).

Based on an examination of histograms, skew and kurtosis, and P-P plots, it was
determined that all outcome variables were normally distributed except the Negative
Teaching Behavior scale at wave 2 (skew = 1.45, kurtosis = 1.92). A Box-Cox
transformation (Box & Cox, 1964) was applied to the data to identify the lambda for the

Negative Teaching Behavior scale at wave 2 in order to determine the correct type of
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transformation to apply to the data. The Box-Cox transformations indicated a lambda of -
1.10, which corresponds to conducting a reciprocal (inverse) transformation of the data.
Following the transformation, the skew value for Negative Teaching Behavior at wave 2
was equal to -.056 and the kurtosis value was equal to -0.71.

Second, Mahalanobis distance was used to identify multivariate outliers. Any
cases identified by Mahalanobis distance will be removed prior to conducting analyses,
as Garson (2013) notes that in HLM the presence of outliers will bias the parameter
estimates. Mahalanobis distance identified four cases as outliers; consequently, these
cases were removed prior to conducting analyses.

Third, the assumption of homogeneity of variance was addressed. A test of
homogeneity of level-1 variance was conducted in the HLM software by comparing the
model with homogenous variance to a model with heterogeneous variance using the chi-
square difference test. If p > .05 then the assumption of homogeneity of variance has
been met (Singer & Willett, 2003). If the assumption is violated, an additional level-1
variable (e.g., student sex) may be used to model the variability to help explain the
heterogeneity of within group variance (Singer & Willett, 2003). Ideally, the additional
level-1 variable selected would be the primary variable hypothesized to contribute to the
heterogeneity in variance within groups. The test of homogeneity of level-1 variance
determined that the assumption was met (p > .05 for all models) and therefore, the
analyses can be conducted as planned without the inclusion of additional variables in the
model (Singer & Willett, 2003).

Analytic plan. In order to test for the hypothesized bidirectional associations

between teaching behavior and high school students’ positive and negative affect, several
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two-level hierarchical linear model (HLM) analyses were analyzed using HLM version
7.01 (Raudenbush, Bryk, Cheong, Congdon, & du Toit, 2011). In the analyses, students
were nested within the teacher about whom they responded to on the TBQ. HLM models
are able to account for nested data, address the unit of analysis problem, and enhance the
precision of estimates better than methods that do not account for non-independence
(McCoach & Adelson, 2010; Raudenbush & Bryk, 2002). Full maximum likelihood
estimation method was used, as recommended for robustness (Garson, 2013) and in order
to test for homogeneity of variance (Raudenbush & Bryk, 2002). Prior to conducting the
primary analyses, the intraclass correlations (ICC) were calculated in order to determine
the proportion of variance in the dependent variables that exists between groups. If the
ICC is greater than 0, it is recommended to use HLM with nested data (McCoach &
Adelson, 2010). However, if the ICC is equal to 0, the assumption of independence is not
violated and therefore the use of HLM is not indicated and OLS regressions will be used.
The ICC was calculated for all dependent variables and the results demonstrated that the
ICC was greater than 0 for each model and thus, the use of HLM was indicated
(McCoach & Adelson, 2010).

In order to examine the associations between teaching behavior at wave 1 and
students’ positive and negative affect at wave 2, two separate HLMs will be conducted
with all four TBQ scale scores at wave 1 simultaneously entered as predictors of both
PANAS-C Positive and Negative Affect scale scores at wave 2. In addition, both analyses
will control for the respective wave 1 affect score. Next, in order to examine the
associations between students’ positive and negative affect at wave 1 and teaching

behavior at wave 2, four separate HLMs will be conducted with PANAS-C Positive and
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Negative Affect scale scores at wave 1 simultaneously entered as predictors of each of
the four TBQ scale scores at wave 2. In addition, all analyses will control for the
respective wave 1 teaching behavior scores.

In order to test the null hypothesis for organizational teaching behavior and affect,
it is important to demonstrate that the current study has enough statistical power to
accurately detect an effect for this parameter of interest. Given that there is no closed-
form solution for assessing power with continuous variables in HLM (in other words,
there are no power calculators or software programs capable of calculating power with
multilevel regression models unless the study uses an experimental or quasi experimental
design), power must be calculated through a simulation study (Maas & Hox, 2005). Maas
and Hox (2005) conducted a series of simulation studies using HLM in order to
determine the minimum sample size needed in order to produce unbiased parameter
estimates and standard errors. The researchers reported that at least 30 level-2 units (i.e.,
teachers) were needed in order to produce parameter estimates for the regression slopes
and variance components at level-1 and level-2 with little bias in the samples (Maas &
Hox, 2005; Raudenbush & Bryk, 2002). Therefore, the current study fulfills this criterion
with 38 level-2 units, reducing bias in the sample that may result in Type | or Type Il
error. In order to accept the null hypothesis that organizational teaching behavior is not
associated with affect in either direction, two criteria must be met: p > .05 and the percent
variance explained (PVE= c%paseline - 6%final / G baseline) Must be less than 1%.

In order to determine if there were systematic differences between students who
participated in only one wave of the study and those who participated in both wave 1 and

wave 2, a MANOVA was used to determine whether these student groups reported
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different levels of the four teaching behaviors and positive and negative affect. Further, a
2 test was conducted to determine whether these student groups differed on their self-
reported race/ethnicity or sex. Last, linear regression were used to determine whether

these student groups differed by age.
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RESULTS

Intraclass Correlations

The ICC was calculated for each of the six models in order to determine the
proportion of variance in the dependent variables that exists between groups. The ICC
from the unconditional model with the Instructional Teaching Behavior scale at wave 2
as the dependent variable demonstrated that 7.1% of the variability in instructional
teaching behavior can be attributed to between-teacher differences, while the remainder
(92.9%) can be attributed to within-teacher differences. Further, the ICC for the
Organizational Teaching Behavior scale at wave 2 was 6.4%, the Socioemotional
Teaching Behavior scale at wave 2 was 8.8%, and the Negative Teaching Behavior scale
at wave 2 was 9.3%. Next, the ICC from the unconditional model with the Positive Affect
scale at wave 2 was equal to 0.2%, suggesting that there is almost no variance between
teachers for this variable. Last, the ICC from the unconditional model with the Negative
Affect scale at wave 2 was equal to 12.5%. Overall, only a small portion of the variance
in the outcome variables is between teachers and approximately 90% of the variance is
accounted for within teachers. In other words, students’ clustered within the same teacher
(e.g., students who responded about teacher A on the TBQ) shared more variance in their
scores compared to students who rated different teachers (e.g., students responding about

teacher A compared to students responding about teacher B). Notably, these estimates are
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similar to ICCs typically reported in school effects research, which range from
10-20% (McCoach, 2010).
Descriptive Analyses

A set of descriptive analyses were conducted using SPSS to determine whether
there were systematic differences between students who participated in only one wave of
the study and those who participated in both wave 1 and wave 2. First, a MANOVA was
used to determine whether students who participated in only one wave of the study
reported different levels of the four teaching behaviors and positive and negative affect
compared to students who participated in both waves of the study. Results of the
MANOVA demonstrated that instructional teaching behavior at wave 2 significantly
differed for students who only participated at wave 2 compared to students who
participated at both waves (M only participated at wave 2 = 3.28; M for students with
both waves = 3.43; F(1, 271) = 4.66, p = .032); all other comparisons were non-
significant. Next, a ¢ test was conducted to determine whether these student groups
differed on their self-reported race/ethnicity or sex. Results demonstrated that sex at wave
2 significantly differed for students who only participated at wave 2 compared to students
who participated at both waves (x? (2) = 13.20; p = .001; males at both waves = 60;
males only participated at wave 2 = 42; females at both waves = 132; females only
participated at wave 2 = 38); all other comparisons were non-significant. Last, linear
regression was used to determine whether these student groups differed by age; the
results were not significant. Based on these findings, participants removed from the
primary analyses only differed by instructional teaching behavior at wave 2 and sex at

wave 2 compared to those participants who were retained. Aside from these two variables,
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participants who were removed from the primary analyses were not systematically
different from participants retained in the analytic sample, demonstrating that the
decision to remove these participants did not significantly alter sample characteristics.
Primary Analyses

Means, standard deviations, internal consistencies, and intercorrelations among all
scales are presented in Table 1. Results of the HLMs investigating the bidirectional
associations between the four teaching behaviors and positive and negative affect are
presented in Table 2 and Table 3. Each of the six models controlled for the wave 1 score
of the dependent variable and results demonstrated that in all six models, the wave 1
score significantly predicted the wave 2 score (p < .05). Consistent with the hypotheses,
the TBQ Organizational Teaching Behavior scale at wave 1 was not significantly
associated with the PANAS-C Positive Affect scale at wave 2 (p =.922) or the PANAS-
C Negative Affect scale at wave 2 (p = .167). Specifically in both of these models,
organizational teaching behavior accounted for less than 1% of unique variance. Thus,
both a priori criteria were met in order to accept the null hypothesis. Further, and
consistent with the hypotheses, neither the PANAS-C Positive Affect scale at wave 1 (p
=.797) nor the PANAS-C Negative Affect scale at wave 1 (p = .587) were significantly
associated with the TBQ Organizational Teaching Behavior scale at wave 2. In addition,
positive and negative affect explained less than 1% of variance in the TBQ
Organizational Teaching Behavior scale at wave 2.

However, contrary to the hypotheses, the TBQ Instructional Teaching Behavior
scale at wave 1 was positively associated with the PANAS-C Positive Affect scale at

wave 2 (p =.044), and explained 1.16% of unique variance. The remaining TBQ scales at
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wave 1 were not significantly associated with the PANAS-C Positive Affect scale at
wave 2, with the addition of socio-emotional teaching behavior at wave 1 explaining
7.13% of variance and negative teaching behavior at wave 1 explaining less than 1% of
variance. Next, the TBQ Negative Teaching Behavior scale at wave 1 was positively and
marginally significantly associated with the PANAS-C Negative Affect scale at wave 2
(p =.079) and explained less than 1% of variance. The remaining TBQ scales at wave 1
were not significantly associated with the PANAS-C Negative Affect scale at wave 2 and
explained less than 1% of variance. Last, none of the predictors were significantly
associated with the TBQ Instructional Teaching Behavior scale at wave 2, the TBQ
Socio-Emotional Teaching Behavior scale at wave 2, or the TBQ Negative Teaching
Behavior scale at wave 2. All predictors explained less than 1% of variance in these
outcome variables with the exception of negative affect at wave 1 explaining 1.07% of

variance in the TBQ Socio-Emotional Teaching Behavior scale at wave 2.
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DISCUSSION

The purpose of our study was to fill a gap in the literature by conducting a two-
wave study with high school students to investigate the temporal direction of the
associations between teaching behaviors and students’ affect. To the researcher’s
knowledge, only one other study has investigated the longitudinal associations between
the four types of teaching behavior and affect (Burton & Pdssel, 2017); however, this
study’s sample was comprised of middle school students, and thus, the temporal direction
of the associations remains unclear among high school students. It is important to better
understand these associations given the significant amount of time students spend with
teachers (Hofferth & Sandberg, 2001; Larson et al., 2001) and the well-established cross-
sectional associations between teaching behavior and students’ depressive symptoms and
affect (Barnard et al., 2017; Burton & Pdssel, 2017; Pittard et al., 2017; Pittard et al.,
2015; Possel, Rudasill, Adelson, et al., 2013; Pdssel, Rudasill, Sawyer, et al., 2013).
Summarized, we found that instructional teaching behavior was positively associated
with later positive affect and that negative teaching behavior was positively associated
with later negative affect. All other associations were not significant. Next, we will
discuss these findings based on our hypotheses.

As expected, organizational teaching behavior and affect were not significantly

associated with each other in either direction. This is consistent with findings from

27



Burton and Pdssel (2017), who also investigated the temporal direction of the
associations between organizational teaching behavior and affect, using a middle school
sample. Further, cross-sectional studies whose samples were comprised of high school
students found no significant associations between organizational teaching behavior and
positive or negative affect (Cauley, Péssel, Winkeljohn Black, & Hooper, 2017) or
depressive symptoms (Pittard et al., 2015). In addition, somewhat consistent with the
hypotheses, the association between negative teaching behavior and later negative affect
was positively and marginally significant; however, this was not entirely consistent with
the hypothesis as this association was expected to be statistically significant at p < .05.
This is consistent with findings from a previous two-wave study that examined the
temporal direction of the associations between negative teaching behavior and affect in a
middle school sample (Burton & Pdssel, 2017) and cross-sectional findings with a high
school sample (Possel, Rudasill, Adelson et al., 2013).

Contrary to expectations, there were no significant associations between negative
affect and later instructional teaching behavior or socio-emotional teaching behavior and
negative affect in either direction. One possible explanation for why our study did not
replicate Burton and Possel’s (2017) findings regarding these associations may be related
to the internal nature of constructs such as affect and depressive symptoms. Previous
findings indicate that teachers tend to be good informants for externalizing behaviors,
such as attention and hyperactivity, but may not be as good of informants for
internalizing behaviors such as depressive symptoms (Barry, Frick, & Kamphaus, 2013).
In turn, it may be that teachers are not as impacted by students’ affect or depressive

symptoms because they are not as easily noticeable by teachers compared to externalizing
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behaviors. Specifically, it may be that teachers are more acutely aware of their students
externalizing behaviors, as these behaviors are more likely to require the teacher to
redirect a student and take time away from instruction. Further, externalizing problems
may be a greater source of frustration for teachers, possibly evoking more negative
teaching behaviors and making it more difficult to form a positive relationship and
consistently respond to students with warmth (i.e., socio-emotional teaching behavior).
Although this is one hypothesis as to why our study did not find the predicted
associations for affect predicting later teaching behavior, previous studies investigating
the temporal direction of these associations have found that students’ affect or depressive
symptoms are associated with later teaching behavior (Burton & Pdssel, 2017; Reddy et
al. 2003) making this explanation unlikely. Nevertheless, researchers should consider
examining the associations between teaching behavior and students’ internalizing and
externalizing problems to determine the relative percentages of variance explained in
teaching behavior by each construct.

Another possible explanation for why this study did not find the proposed
associations between negative affect and later instructional teaching behavior or socio-
emotional teaching behavior and negative affect in either direction may be related to
differences in sample characteristics. As students transition from elementary to middle
school and middle school to high school, the average class size and the number of
teachers students have per semester increase with each transition (Akos & Galassi, 2004;
Odegaard & Heath, 1992). Therefore, middle school students in Burton and Pdssel’s
(2017) study may have had a longer and/or stronger relationship with the teacher they

rated compared to high school students in our study. In turn, it may be that the impact of
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teaching behavior had a greater or more enduring effect on those middle school students
than on the high school students in our study.

Further, two of five participating middle schools in Burton and Possel’s (2017)
study were private Catholic/parochial schools, whereas participants for our study were
recruited from one public high school. Oftentimes in private parochial schools, students
may have the same teacher for more than one subject during the same semester, and
sometimes even have the same teacher across grades 6, 7 and 8. In contrast, public high
school students typically have a particular teacher for just one subject, and may even
switch to a new teacher for that subject for the second semester (Akos & Galassi, 2004).
Therefore, the student-teacher relationship and experiences middle school students in
private parochial schools have with their teacher may be quite different from students in
public high schools in terms of duration and frequency. Based on the above, it is possible
that students in Burton and Possel’s (2017) study may have been under the supervision of
the teacher they rated for the complete duration of the study (both wave 1 and wave 2 of
data collection) while the high school students in our study may have only encountered
the teacher they rated on the TBQ for one semester. Further, high school students in our
study were asked to rate the one teacher that they perceived to be the most similar to
themselves and as a result, we do not know whether students in our study rated a teacher
that they currently have or a teacher from a previous school year. Therefore, it may be
that the impact of teaching behavior is greater when students are still under their teacher’s
supervision, findings which are well-established by cross-sectional studies (Barnard et al.,
2017; Pittard et al., 2015; P6ssel, Rudasill, Adelson, et al., 2013), but not long after the

student has been removed from their teacher’s supervision. However, previous studies

30



investigating the temporal direction of these associations that do exist have found
enduring effects (Burton & Pdssel, 2017; Reddy et al. 2003). Although, Reddy and
colleagues (2003) examined the longitudinal associations between perceived teacher
support at grade 6 and depressive symptoms in grades 7 and 8, these researchers asked
students to rate their perceptions of teacher support for all teachers at their schools rather
than for one specific teacher. In order to test the aforementioned hypotheses as to why
our study did not find the predicted associations, researchers should replicate our study
using longitudinal designs with three or more time points. Specifically, this would allow
researchers to determine how long lasting the impact of teaching behavior is on students’
mental health, and vice versa, and whether a pattern of findings exists. Researchers may
also consider examining whether the length of time a student spent under their teacher’s
supervision moderates the relation between teaching behavior and affect, and vice versa.
Finally, and contrary to our expectations, instructional teaching behavior was
positively associated with later positive affect. Although this association was not found in
Burton and Pdssel’s (2017) two-wave study with middle school students, cross-sectional
findings are consistent with this finding. Specifically, Cauley and colleagues (2017)
found a positive association between instructional teaching behavior and positive affect
for European American but not African American high school students (Cauley et al.,
2017). Further, this association was significantly stronger in European American than in
African American students. This cross-sectional finding from a European American high
school sample is consistent with findings from our study in which approximately 90% of
students identified as White. Thus, it may be that student race/ethnicity has an impact on

the strength of and maybe even the temporal direction of the associations between
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teaching behavior and affect. Researchers should consider replicating our study with
racially/ethnically diverse samples in order to determine whether differences exist in the
longitudinal associations between teaching behavior and affect for high school students
with different racial/ethnic backgrounds.
Limitations & Future Directions

The results of the current study should be interpreted with a consideration of the
study’s strengths and limitations. Notably, our study addresses a gap in the literature by
examining the temporal direction of the associations between the four types of teaching
behavior and affect in high school students. Previous studies examining similar
associations in high school students have predominantly used cross-sectional designs to
investigate which teaching behaviors predict students’ affect or depressive symptoms
(Possel, Rudasill, Adelson et al., 2013; Pdssel, Rudasill, Sawyer, et al., 2013; Pittard et al.,
2017; Pittard et al., 2015). Thus, on one hand, the design of the current study can be
considered a strength in that it allows for an examination of the bidirectional associations
between teaching behaviors and student affect, filling a gap in the literature. However, it
may also be seen as a limitation, given that the use of only two time points does not allow
for longitudinal analyses. Specifically, a longitudinal analysis with three or more time
points would allow for an investigation into how enduring the associations are after a
student has been removed from their teacher’s supervision and would allow us to
examine possible non-linear trajectories. Thus, it is recommended that a longitudinal
design is utilized in future studies to investigate whether the associations between
teaching behavior and affect remain significant after the student is no longer under the

supervision of a particular teacher.
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Another limitation of the current study is the generalizability of the findings given
the composition of the sample. More specifically, participants included students from one
public high school located in a small, suburban city in the Southern United States with
almost 90% of the students in this sample identifying as White and approximately 70%
identifying as female. Consequently, it is unclear whether findings from our study are
generalizable to students of other racial/ethnic groups, male students, those in other
geographic locations, and students in different school settings (e.g., private or parochial
schools, elementary and middle schools). Therefore, authors of future studies may wish
to build on the results of our study by including samples that are diverse in both student
characteristics and school settings.

In addition to sample characteristics, another limitation related to the current
study’s sample is that about 45% of participants only participated in one wave of the data
collection. In large part, this was because student participation was dependent upon
whether the student’s teacher agreed to participate in the study, as teachers who agreed to
participate administered the questionnaires to students in their classroom. Consequently,
because students change teachers and classes from one semester to the next, some
students participated in only wave 1, only wave 2, or both waves of the study, depending
upon their classroom teachers’ participation in the study, which resulted in this loss of
data. In order to address missing data, the use of multiple imputation and full information
maximum likelihood (FIML) were considered. In their investigation of best practice for
managing missing data, Schlomer and colleagues (2010) conducted a simulation study to
investigate the use of multiple imputation and FIML when data are missing at 10%, 20%,

and 50%. The researchers found that when the amount of data missing is severe (i.e.,
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50%), these estimation methods introduce enough bias to be of concern. Given that about
45% of participants are missing all item-level data for one time point, it was determined
that the use of multiple imputation or FIML may result in biased estimates and
consequently these methods were not used for the current study. Further, when multiple
imputation or FIML are used, the HLM software is unable to conduct the test of
homogeneity of level-1 variance, and therefore it would not be possible to address the
assumption of homogeneity of variance.

Further, researchers suggest that common method variance may occur when an
individual provides self-report information on all study variables (Podsakoff, MacKenzie,
Lee, & Podsakoff, 2003), as occurred in our study with teaching behavior and affect.
Related to this, the mono-method bias describes that if all of the independent or
dependent variables are measured using the same method (e.g., self-report), there may be
threats to construct validity (Heppner, Wampold, & Kivlighan, 2008; Shadish, Cook, &
Campbell, 2002). More specifically, when two constructs are measured using the same
method, it is possible that the correlation between variables may result from method
variance rather than a true correlation between the constructs (Heppner et al., 2008),
which would lead to an overestimation of associations. However, it seems unlikely that
this is the case, as many correlations between variables in our study are not significant.
Of further possible concern, researchers have noted that adolescents sometimes give
inaccurate, invalid, socially desirable, or intentionally false responses on self-report
instruments (Fan et al., 2006). However, other research demonstrates that adolescents are
a reliable source of information regarding internal processes such as affect and depressive

symptoms (Inderbitzen, 1994). Supporting this, student-report of internalizing symptoms
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has demonstrated strong predictive validity of actual diagnostic interviews (Gotlib,
Lewinsohn, & Seeley, 1995). Regarding teaching behavior, previous empirical findings
indicate that student-report is a better predictor of students’ positive and negative affect
compared to teacher- and observer-report of teaching behavior (Péssel, Rudasill, Adelson
et al., 2013), and other researchers have also found that student-report of teaching
behavior is more valid than reports from other sources, such teachers and observers
(Eccles et al., 1993; Wubbles & Levy, 1991). Therefore, although it is important to
consider the possibility of common method variance and mono-method bias, previous
findings provide some support for the use of self-report measures of teaching behavior
and students’ depressive symptoms. Nevertheless, in order to avoid common method
variance and mono-method bias, researchers may wish to consider the use of multiple
methods in future studies to assess these constructs, such as a combination of student-
and parent-reports of affect or student-, teacher-, and observer-reports of teaching
behavior.
Conclusion

Summarized, the findings from our study suggest that instructional teaching
behavior is associated with later positive affect and that negative teaching behavior is
marginally associated with later negative affect. These findings may help us to
understand the impact teachers have on students’ mental health as well as the impact
students’ mental health has on teaching behavior, an area of study that has received less
attention. Of note, researchers may wish to replicate the current study with more diverse
samples in order to increase the generalizability of the findings, as well as replicate the

study using a three or more wave design to determine how enduring the associations
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between teaching behaviors and affect are. Regarding real world implications, the
findings from our study have several implications for teachers, school administrators, and
school psychologists. For example, if the association between instructional and negative
teaching behavior and students’ affect are replicated in future longitudinal studies,
teachers may wish to consider adapting the way they give instructions or how they
interact with students, as our study found these two types of teaching behaviors to be
associated with later student affect. Further, school psychologists and administrators may
incorporate these findings into teacher trainings or consult with teachers on such issues
throughout the academic year in order to promote students’ well-being. In addition, it is
important for school psychologists to be mindful of these possible bidirectional and

enduring associations, as their work with students may impact teachers and vice versa.
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Table 1

Intercorrelations, Internal Consistencies, and Descriptives of TBQ and PANAS-C Scales for African American and European

American High School Students

InstWl OrgW1l SocW1l NegWl PAW1 NAW1l InstW2 OrgW2 SocW2 NegW2 PAW2 NAW?2
Inst W1 .85
Org W1 .40*** 71
Soc W1 .39***  30*** 84
Neg W1 -28***  23** -.02 .76
PAW1 .05 .06 A15* 01 .93
NAW1 .03 .06 -.07 22% -.20* .92
Inst W2 . 41*** 16* 21% -.08 .03 10 .86
OrgW2 27*** 7N Rkl 12 .05 .03 .06 S2*F** 74
Socw2 .17* .06 AQFF* .04 A4+ .05 H3Fx*F 20%** 87
Neg W2 -.15* .09 .01 A3FF* .02 A2 -12 19* 10 .88
PAW?2 .20** A1 22* -.03 65%** -.145 247%* A4+ 28%** .21 .92
NAW2 -.003 .003 -.06 23* =31 g2**F* 05 16* .00 32F** 20%*F 04



Ly

Mean+ 3.43% 2.84 + 292 + 155 + 320+ 2.05+ 342+ 294+ 3.04 + 174+ 334+

SD 0.41 0.62 0.57 0.44 0.80 0.77 0.43 0.63 0.59 0.64 0.73

214 +

0.83

Note. Cronbach’s alphas are represented in the diagonal, Inst = Instructional Teaching Behavior, Org = Organizational
Teaching Behavior, Soc = Socio-Emotional Teaching Behavior, Neg = Negative Teaching Behavior, PA = Positive Affect, NA

= Negative Affect, W1 = Wave 1, W2 = Wave 2. *** p <.001, ** p< .01, *p <.05, 1 p<.10.
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Table 2

Estimated Fixed Effects of the TBQ Scales at Wave 1 on the PANAS-C Scale Positive and Negative Affect at Wave 2

Positive Affect Model Negative Affect Model
Fixed Effect Parameter SE p Parameter SE p
Estimate Estimate
Intercept (yoo) 3.34%** 0.04 <.001 2.11%** 0.06 <.001
Instructional TB (y10) 0.24* 0.12 044 0.06 0.14 .660
Socio-Emo TB (y20) 0.11 0.10 280 0.01 0.09 928
Organizational TB (ys0)  -0.01 0.07 922 -0.13 0.09 167
Negative TB (y40) -0.01 0.10 935 0.22+ 0.13 .079
Affect at Wave 1 (yso) 0.58*** 0.05 <.001 0.62*** 0.06 <.001

Note. TB = Teaching Behavior, Socio-Emo = Socio-Emotional, Affect at Wave 1 represents the Wave 1 score controlled for in

the respective Positive and Negative Affect Model, *** p <.001, ** p < .01, * p <.05, + p <.10.
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Table 3

Estimated Fixed Effects of the PANAS-C Scale Positive and Negative Affect at Wave 1 on the TBQ Scales at Wave 2

Instruct TB Org TB Socio-Emo TB Negative

B

Model Model Model Model
Fixed Effect Parameter SE p Parameter SE p Parameter  SE p Parameter SE p

Estimate Estimate Estimate Estimate
Intercept (Yoo) 3.40%** 0.03 <.001 2.93%** 0.04 <.001 2.97*** 0.04 <.001 0.64*** 001 <.00
Pos Affect (y20) 0.02 0.04 641 0.01 0.05 797 0.04 0.04 .362 -0.01 0.02 .656
Neg Affect (v30) 0.04 0.04 .249 0.03 0.05 587 0.06 0.04 .197 -0.01 0.02 .652
TB at Wave 1 (y10) A5F** .09 <.001 0.41%** 0.07 <.001 0.40** 0.13 .004 -0.20*** 0.03 <.00

Note. Pos Affect = Positive Affect, Neg Affect = Negative Affect, TB = Teaching Behavior, Instruct = Instructional, Org = Organizational,
Socio-Emo = Socio-Emotional, TB at Wave 1 represents the Wave 1 score controlled for in the respective TB Model, *** p <

001, **p<.01,*p<.05 tp<.10.
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