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Zusammenfassung

Lehrkréfte unterscheiden sich in dem Ausmal, in dem sie temporale Vergleiche (temporale
Bezugsnormorientierung, TO) oder soziale Vergleiche (soziale Bezugsnormorientierung,
SO) bevorzugen, wenn sie Schiilerleistungen bewerten. Eine TO soll dabei forderlich fiir die
Entwicklung giinstiger motivationaler Uberzeugungen von Schiilerinnen und Schiilern sein.
Wir nutzen Daten aus einer Langsschnittstichprobe im Fach Mathematik mit 1.641
Gymnasialschiilern/-schiilerinnen aus 69 Klassen, die sich iiber die fiinfte und sechste
Jahrgangsstufe erstreckte. Selbstkonzepte und die implizite Theorie von Féahigkeiten als
verdanderbar der Schiiler/-innen wurden zu jedem Messzeitpunkt erfasst, TO und SO wurden
anhand aggregierter Schiilerratings erfasst. Wachstumskurvenmodelle zeigten eine
Verschlechterung der Selbstkonzepte und impliziten Fahigkeitstheorien. Die bei dieser
Entwicklung zu beobachtenden Inter-Klassen-Unterschiede standen mit der
Bezugsnormorientierung im Zusammenhang: Eine TO ging mit geringeren, eine SO mit
stirkeren Verschlechterungen der beiden motivationalen Uberzeugungen einher. Wie
erwartet waren die negativen Effekte der SO auf das Selbstkonzept bei
Leistungsschwicheren verstérkt.

Schliisselworter: Bezugsnormorientierung von Lehrkriften, Motivation, Verdnderung,

Selbstkonzept, Implizite Féhigkeitstheorie
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Abstract

Teachers differ within their tendency to prefer temporal comparisons (temporal reference
norm orientation, TO) and social comparisons (social reference norm orientation, SO) in
judging students' achievements. A TO was postulated to enhance students' motivational
beliefs. We used a longitudinal sample of 1641 students (69 mathematics classes) from
comprehensive secondary schools (Gymnasium) across grade five and six to test this
prediction. Students' mathematical self-concepts and their implicit theory of math ability as
incremental were assessed at each point of measurement. Math teachers' TO and SO were
assessed using aggregated students' ratings. Growth curve modeling showed a decline in
students' self-concepts and their implicit theory. Between-class differences in the amount of
decline were associated with teachers' reference norm orientations: TO was associated with a
decelerated decline in students' self-concepts and implicit theory, SO was associated with an
accelerated decline. The SO-effects on students' self-concept were more pronounced given
lower students' achievement.

Keywords: teachers’ reference norms, motivation, changes, self-concept, implicit theory
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Effects of Teachers’ reference norm orientations on students’ implicit theories and academic
self-concept

1 Introduction

Evaluating students’ achievements is a central element of teachers’ every-day work. In

order to be able to evaluate a specific result of a student’s work on a task as good or poor,

teachers (as well as all other evaluators) need reference norms as evaluation standards. If the

result exceeds the evaluation standard, the achievement is judged as good, if the result is

below the evaluation standard, it is judged as poor achievement. One specific outcome can

therefore be judged as poor or good, depending on the evaluation standards chosen.

In the literature, three reference norms (as standards for evaluating achievement)
have been discussed (Rheinberg, 1983): Criterial (comparisons with an absolute standard),
social (comparisons with the results of other students) and temporal reference norms
(comparisons with past results of the student). When evaluating students’ achievements,
teachers are not always free to choose one or another reference norm. For example, when
grading students’ results in a test, teachers mainly are asked to take into account whether the
results document students’ mastery (i.e., teachers should prefer a criterial reference norm).
In contrast, if a teacher is asked to designate students for a specific scholarship, he or she is
typically restricted to apply a social reference norm (as only a pre-defined number of
students can be nominated). However, there are plenty of situations throughout the school
day where teachers evaluate students’ achievement without being restricted to apply a
specific reference norm. When a teacher, for example, gives students individual feedback on
the quality of their answers during in-class-discussions, when a teacher talks to a student
about his or her achievement after the end of the school-day, or when teachers write
comments under a graded test, the teachers are free to base their feedback to a specific
degree on a specific reference norm. These preferences for specific reference norms within

such situations have been called “reference norm orientation” (RNO) (Rheinberg, 1980).
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Most research (with few exceptions, e.g., Elliot, Murayama, & Pekrun, 2011) tended
to focus on interpersonal preferences with respect to social and temporal reference norms
(Retelsdorf & Giinther, 2011)." This seems adequate since individuals may be likely to
agree on the importance of absolute criteria but differ in their valuation of social and
temporal comparisons. Even though evaluation of students’ achievement often may be based
on a combination of different reference norms (Rheinberg, 1980), there are differences
between teachers in the preference for temporal and social reference norms. The present
study focuses on effects of such preferences on students’ motivational development.

Even though the international educational research community pointed out the
importance of reference norms or evaluative standards (Ames, 1992; Covington, 2001; Elliot
& McGregor, 2001; Elliot, Murayama, & Pekrun, 2011; Marsh, 1986), research specifically
focusing on teachers’ reference norm orientations was mainly conducted in Germany and
was mainly published in German (e.g., Liidtke & Koller, 2002; Mischo & Rheinberg, 1995;
Rheinberg, 1980). Therefore, the international research community rarely tied to the
existing studies investigating the effects of teachers’ reference norm orientations on
teachers’ and students’ beliefs and their behavior. Only recently, the first papers made this
concept more common throughout the international research community (Liidtke, Koller,

Marsh, & Trautwein, 2005; Retelsdorf & Giinther, 2011; Rheinberg, 2001).

! Throughout the literature, the terms used to describe these different reference norms are
diverse. Social reference norms have also been labeled as external frames of reference,
normative or interpersonal evaluation standard and temporal reference norms have been
labeled as internal frames of reference or intrapersonal evaluation standard (see for example
Elliot & McGregor, 2001; Marsh, 1986; Rheinberg, 1980). However, for the sake of
preciseness, we prefer the terms social reference norm and temporal reference norm
throughout this paper. In our view, the term ,,external frame of reference* does not
exclusively refer to social comparisons as for example criterial references (i.e., references to
an absolute standard within the given task) are also external comparisons (i.e., comparisons
of a result with a standard outside the individual). In addition, in our view, the terms
»internal frame of reference® or “intrapersonal evaluation standard” do not exclusively refer
to temporal comparisons as dimensional references (i.e., references to one’s own results in
other domains) are also internal or intrapersonal comparisons (see also Moller & Koller,
2001).
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In the following, we will give a short summary on approaches to measure teachers’
reference norm orientations, we elaborate on the theoretical distinctiveness of an orientation
towards social and temporal reference norms and then will review findings on the effects of
reference norm orientations on teachers’ and students’ beliefs and behavior.

1.1 Reference norm orientations: Operational and theoretical considerations

Three different approaches for measuring teachers’ reference norm orientations have been
suggested. The first and most common used approach uses teacher self-reports as
information source (e.g., Retelsdorf & Giinther, 2011; Rheinberg, 1980). The second
approach uses external observers, who answer questions on the teachers’ frame of reference
after observing them (e.g., Liidtke et al., 2005). The third approach uses student ratings of
teachers’ reference norm orientations (e.g., Glaser-Zikuda & Fuf3, 2008); in order to have a
measure representing the contextual effects within one class, students’ individual ratings
usually are aggregated on the classroom level. However, from a social-constructive view on
contextual effects on individual behavior and cognition, it is often argued that students’
individual perceptions (which are inherently subjective and frequently deviate from the
shared perceptions) are at least of similar relevance as the aggregated ratings at the
classroom level (e.g., Martin, Bobis, Anderson, Way, & Vellar, 2011).

It is important to note that within each approach, answers on a measure for a
temporal reference norm orientation (TO) are not just the other side of the coin of answers
on a measure for a social reference norm orientation (SO). A teacher can, for example, take
the view that good achievement is indicated by temporal improvement and by being better
than others.

Empirical support for the distinction between SO and TO comes from studies which
separately assessed teachers’ TO and SO. Retelsdorf and Giinther (2011) found that
teachers’ self-reported TO and SO were only weakly correlated (—.22). In a study by

Schone, Dickhduser, Spinath and Stiensmeier-Pelster (2004, Study 6) parents’ SO and TO
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again showed only a weak correlation (.24). In addition, an exploratory factor analysis
resulted in two different factors with all SO-items loading on one and all TO-items loading
on the other factors (Schone, personal communication). These findings support the
theoretical argument that SO and TO represent separable and empirically distinguishable
constructs.

However, even though TO and SO constitute logically independent (and empirically
not necessarily inverse-related) constructs, many approaches assessing the effects of
teachers’ reference norm orientations either used only one measure or experimentally
induced a social vs. temporal frame of reference (see Rheinberg & Krug 2005, for a
summary). Using such approaches, the effects of TO and SO cannot be disentangled.

1.2 Effects of teachers’ reference norm orientations

1.2.1 Teachers’ beliefs and behavior

In his research program on teachers’ reference norm orientations, Rheinberg (1980)
postulated and empirically demonstrated that TO and SO are associated with distinct aspects
of teachers’ beliefs about students and teacher behavior (see also Retelsdorf & Giinther,
2011). Teachers’ reference norm orientations are associated with the achievement
expectations teachers develop about their students and their attributions about students’
achievement: TO is associated with rather short-term, fluctuating expectations and unstable
attributions whereas SO is associated with long-term, stable expectations and stable
attributions about students’ performance. These differences in teachers’ expectations and
attributions of students’ performance can be assumed to be mainly grounded in different
assumptions on the stability of performance within the classroom. Rheinberg (1980) argued
that a higher (compared to a lower) TO makes teachers perceive the performance pattern
within the classroom as rather unstable (as individual improvements as well as decreases are

likely to appear) whereas a higher (compared to a lower) SO makes teachers perceive the
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performance pattern within the classroom to be rather stable (as rank orders within a
classroom typically do not change, even if all students improve).

In addition, teachers may react differently to students’ results depending on their
reference norm orientations: The higher teachers’ TO, the more they will tend to praise
students for temporal improvements and criticize them for performance declines. The higher
teachers’ SO, the more they will tend to praise students for being better and criticize them
for being worse than others. Therefore, the likelihood of performance-related praise and
criticism more closely depends on students’ achievement rank order within the classroom,
the higher the teachers’ SO. This line of arguments results in the core prediction that effects
of SO on students’ motivation are likely to depend on students’ prior achievement while the
effects of TO should be independent of students’ prior achievement rank. In addition, given
the fact that students’ competencies usually increase over time (as a result of learning),
praise becomes more likely than criticism when the teacher adopts a TO.

1.2.2 Students’ beliefs and behavior

Being judged under a TO should make students perceive their own results as changing but —
in the long run — their competencies to increase (Rheinberg, 1980). This should impact
students’ academic self-concepts (Marsh, 1990) as well as their beliefs regarding the
changeability of their competencies (i.e., their implicit theory of abilities; Dweck, 1986).
Both, students’ self-concept (e.g., Dweck, 1986; Wigfield & Eccles, 2000) as well as their
implicit theory of abilities (Burnette, O’Boyle, VanEpps, Pollack, & Finkel, 2013, for a
recent meta-analysis) have been assumed and demonstrated to be determinants for students’
beliefs and their behavior, each having specific effects. Based on work by Dweck (1986)
and Mueller and Dweck (1998) we assume that being judged under a TO (which is often
associated with effort-related feedback, see Rheinberg 1980) makes students develop a more
incremental theory of intelligence and a higher self-concept whereas being judged under a

SO (which is often associated with ability-related feedback, see again Rheinberg, 1980)
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should lead to a more entitist view of intelligence and lower self-concepts. This should be
due to the fact that feedback based on a TO (compared to feedback based on a SO) more
clearly illustrates students that abilities develop as a function of invested effort and that in a
learning context like the school, competencies typically increase as a function of learning.

Even though both motivational aspects, implicit theory and self-concept, can be
assumed to show a longitudinal downward trend during secondary school (see Eccles et al.,
1993, for a summary on adolescents’ motivational development), TO and SO should
determine this development. In addition, as argued above, potential effects of SO can be
assumed to be moderated by students’ achievement level, whereas the effects of TO should
be independent of students’ achievement level.

Krug and Lecybyl (2005b) asked a single teacher to teach one of his classes
according to a high TO whereas for another classroom he was asked to teach according to a
high SO for a period of six weeks. The authors found that students in the TO classroom
showed a higher motivation (as indicated by students’ frequency of hand-raising in class)
and had a higher performance than the students from the SO class. Please note that — given
the procedure chosen — the results cannot be clearly interpreted because the difference
between the groups may result from positive TO effects, negative SO effects or from a
combination of both.

A second study by Krug and Lecybyl (2005a) with a very similar design also tested
whether the differences in students’ performance were not only affected by teachers’
reference norm orientations but also differed by students’ prior achievement level. This
study revealed that — on the descriptive level — in the SO-class, students’ performance level
at the end of the intervention equaled their prior achievement level whereas in the TO-
classroom performance increased during the intervention. However, the interaction between
time, teachers’ reference norm orientations, and prior achievement was statistically not

significant (or at least not reported).
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Even though not directly related to teachers’ reference norm orientations, a study by
Krampen (1987) tested effects of teacher comments based on different reference norms on
students’ motivation in mathematics. In three experimental groups, teachers gave additional
comments to students’ written exams for six months. These were either comments based on
social, temporal, or criterial reference norms. The development of motivational beliefs was
different depending on the type of comments the students had received and the level of their
prior performance. Comments based on a social reference norm were differently related to
students’ expectations of improvement depending on students’ prior level of performance:
Students who performed poorly at the beginning developed a clearly lower expectation of
improvement compared to students who had an intermediate performance. Interestingly, this
difference between low- and medium-performing students was not as marked given temporal
comments. In addition, comments based on a social reference norm were associated with
marked differences in students’ graded performance depending on students’ previous
performance while this difference was less pronounced given temporal comments.

One shortcoming of these reported studies is that their design did not take the
hierarchical nature of the data into account. Even though teachers’ TO/SO (Krug &
Lecybyl, 2005a, 2005b) or teachers’ comments according to different reference norms
(Krampen, 1987) were experimentally manipulated at the group (i.e., the teacher) level in all
studies, individual students were not randomly assigned to the different conditions. Ignoring
the hierarchical nature of the data (students clustered within classes) can lead to
inappropriate estimates of the standard errors and therefore to severely biased results
(Snijder & Bosker, 2012).

A study by Liidtke et al. (2005) overcame this shortcoming by applying hierarchical
linear modeling in order to properly investigate the effects of teachers’ TO (as indicated by
aggregated student ratings or by observer ratings) on the big-fish-little-pond effect (BFLP;

Marsh, 1987) on students’ self-concepts. The BFLP is mainly the result of social
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comparison processes within the classroom and describes the finding that even though at the
individual level achievement positively predicts individual self-concepts, classroom level
achievement has a negative effect on individual self-concepts. The authors reported results
from a one-year longitudinal study in mathematics classrooms based on a sample of 2.150
students from 112 classes. As a measure for teachers’ reference norm orientations, they used
students’ and observers’ ratings of the teachers’ 70 (a measure, which is logically and
theoretically independent from teachers’ SO). TO was associated with enhanced self-
concepts at time 2 (grade 8). However, the authors did not find any support for the idea that
teachers’ reference norm orientations moderated the strength of the BFLP. In line with our
argumentation, this may be due to the fact that a measure of teachers’ TO does not provide
valid information about teachers’ SO.
1.3 Research desiderata and hypotheses
Given these research approaches and findings, the following desiderata for studies on the
effects of teachers’ reference norm orientations on students’ evaluation of own competencies
remain: First, effects of teachers’ reference norm orientations on the student level must be
properly analyzed. The statistical analyses have to take the hierarchical nature of data into
account. Second, the effect of TO and SO have to be disentangled, as TO and SO do not
constitute two opposite poles of one single construct. Third, research should more
thoroughly take into account, how the potential positive or negative effects of TO and SO
are moderated by students’ prior achievement (as indicated by grades). As such moderation
can be postulated for SO, but not for TO, this again underlines the necessity of separately
conceptualizing (and measuring) TO and SO.

Taking these desiderata into account, the present study uses a longitudinal sample of
mathematics teachers and their students to test the effects of teachers” TO and SO on
students’ mathematical self-concept as well as their implicit theory of mathematical ability

as incremental (labeled “implicit theory” throughout this paper). Even though both



Teachers’ reference norms 12

constructs constitute two central aspects of students’ perception of own competencies,
namely subjective assumption on strength or level (self-concept) and stability (implicit
theory) of own abilities, both variables are usually found to be uncorrelated (e.g., Dinger,
Dickhéuser, Spinath, & Steinmayr, 2013). Thereby, in the present study, we investigate TO
and SO as separate determinants of students’ self-concept and implicit theory and also test
the theory-based prediction that SO effects are moderated by students’ achievement level.

Hypotheses. As a general developmental trend during the first years at secondary
school, we assume students’ mathematical self-concepts to decrease during a two-year-
period (i.e., from the beginning of grade 5 until the end of grade 6). In addition, we assume
that students develop a less incremental theory of mathematical intelligence during this time
(Hypothesis 1: developmental decline). This hypothesis is based on prior findings on
motivational development in secondary schools (Eccles et al., 1993).

However, these changes should vary between classes (Hypothesis 2: inter-classroom
differences in developmental decline) and we expect these inter-class-differences to be
related to teachers’ reference norm orientations. TO is assumed to be associated with a
slower decline in students’ self-concepts and their implicit theory regarding intelligence,
whereas SO should be associated with an accelerated decline for both outcomes (Hypothesis
3: main negative effect of TO and main positive effect of SO on developmental decline). In
addition, the effects of SO should be moderated by students’ prior achievement-level- the
poorer the prior achievement of the students, the stronger should be the impact of SO on the
developments of their self-concepts and implicit theories (Hypothesis 4: students’ a priori
achievement level moderates the main effect of SO).

2 Method
2.1 Procedure and Participants
We used data from a 2-year longitudinal study in the subject of Mathematics with five

measurement occasions over the 5™ and the 6 grade in German academic secondary schools



Teachers’ reference norms 13

(for an overview, see Authors, 2016). According to the recommendation given by Singer
and Willett (2003), measurement occasions were scheduled rather narrowly at the beginning
of the 5th grade to allow for a precise modelling of the changes in mathematical self-
concepts and implicit theories that may occur after students’ transition from elementary to
secondary schools (which in Germany takes place after the 4th grade), and were scheduled
afterwards less narrowly (Time 1: first month in grade 5; Time 2: three months later [fourth
month in grade 5]; Time 3: two months later [sixth month in grade 5]; Time 4: eight months
later [second month in grade 6]; Time 5: eight months later [tenth month in grade 6]; time-
span between Time 1 and Time 5: 21 months).

The sample used for the present analyses included data from those 69 classes (out of
26 schools), which participated at all measurement occasions and had the same mathematics
teachers in the 5™ and the 6™ grade. From these classes, 1.641 students participated at least
at one measurement occasion and were, thus, included in the sample. At Time 1, students’
average age was 10.5 years (SD = 0.43); 53.4% were female. At Time 1, teachers had a
mean teaching experience of 13.2 years (SD = 12.7) and a mean age of 40.7 years (SD =
12.9). Thirty-six of the 69 teachers were female.

Teachers’ reference norm orientations were measured using student perceptions at
Time 4. In line with recent approaches on teachers’ reference norm orientations (e.g.,
Lidtke et al, 2005), we decided to use student ratings to assess teachers’ reference norm
orientations. Students can be assumed to be able to observe the manifest behavior of the
teacher which is associated with her or his reference norm orientation (see 1.2.1). In
addition, for this construct students’ ratings have the advantage not to be biased by social
desirability, which might be the case for teachers’ ratings of their own reference norm
orientation. We decided for a rather late assessment of these perceptions since it can be
assumed that students need considerable experiences with a certain teacher to judge his or

her instructional practices adequately (cf. Kunter & Baumert, 2006). Shared perceptions on



Teachers’ reference norms 14

the classroom/teacher level as well as individual perceptions on the student level were used
as predictors.

2.2 Measures

Teacher reference norm orientations. Teachers’ reference norm orientations were assessed
using student ratings. Students answered six items, which were introduced by the following
sentence: “Now think about your Math teacher. What is — in his/her eyes — a good result in
mathematics?“ The items assessing a temporal frame of reference read, for example, like the
following: “My teacher takes the view that a good result in mathematics is defined as a
result that is better than the one before.” The items assessing a social frame of reference
read for example as follow: “My teacher takes the view that a good result in mathematics is
if it is better than the other students’ results.” All items were answered on a scale ranging
from 1 (totally disagree) to 6 (totally agree). The internal consistency of the TO-scale (three
items) was a = .84 and for the SO scale (three items) the internal consistency was o =.92
(see Plenter, 2004, for details on the psychometric quality of these two scales). Descriptives
and internal consistencies for all scales are displayed in Table 1.

In order to verify the theorized two-dimensional structure of students’ perceptions of
the reference norm orientations of their teachers we performed two-level confirmatory
analyses (Liidtke, Trautwein, Schnyder, & Niggli, 2007). The hypothesized model
comprised separate factors for temporal and social reference norm orientations on each, the
level of the students and the level of the classrooms/teachers. The results clearly supported
the distinction between the two reference norm orientations. The postulated model fitted
very well to the data (c2 = 101.9; df =22; RMSEA = .05; CF1=.97; TLI = .97) and much
better than a model with only one factor on each level (c2 = 1677.4; df =25; RMSEA = .21,
CFI = .49; TLI = .36).

Students’ self-concept. We used a well-validated German measure for students’ self-

concept (scale “absolute self-concept” from Schone, Dickhéuser, Spinath, & Stiensmeier-
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Pelster, 2012), which was adapted to mathematics. The scale includes five items, which had
to be answered by means of a five point rating scale. One example item was “Learning new
things in mathematics for me is...* and had to be answered on a scale from 1 (very hard) to
5 (very easy). The internal consistency ranged between o =.85 and o = .94.

Implicit theory of intelligence as incremental. We used four items from the scale
“Modifiability of ability deficits” validated by Ziegler and Stoeger (2010). One example
item was “I can enhance my mathematical abilities”. Each item had to be answered on an
answering format from 1 (totally disagree) to 6 (totally agree). The internal consistency of
the scale ranged between o = .67 and a = .90.

Students’ prior achievement. In order to have a measure of students’ achievement
level prior to entering the secondary school, we asked students at time 1 (i.e., at the
beginning of 5" grade) to report their grade in mathematics from their final report card at
grade 4. In Germany, grades range from 1 (very good) to 6 (very poor). For the sake of
simplicity, the grades were recoded in order to have higher values indicating higher
achievement. For the present research purposes grades are suitable indicators of students’
prior achievement as they are directly communicated to the students (via the report cards)
and therefore can be used by students to infer their achievement position within the
classroom. As students are, thus, typically aware of their grades but not of their test scores
(Moller, Pohlmann, Koéller, & Marsh, 2009), grades are a more appropriate measure for our
study than scores from standardized achievement tests.

2.3 Missing Values

The rate of missing participants ranged between 6.7 % and 14.3 %. Item non-response
occurred quite seldom (no more than 2.0% for all items) — with the exception of the item
assessing prior achievement (report card grade; 12.6%). Overall, missing values occurred
not completely at random (Little’s MCAR Test: ¥% = 8603.4, df = 7882, p < .001).

Inspection of potential dependencies revealed a small but significant correlation between
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prior achievement and the number of missing values (» =—.07, p <.01). Following the
recommendations to minimize result biases when missing values do not occur at random, we
imputed missing values due to item non-response as well as non-participation on
measurement occasions using the expectation-maximization algorithm (see Peugh & Enders,
2004).
2.4 Data Analysis
Data were analyzed using growth-curve models with three levels (measurement occasions,
students, classrooms/teachers; Singer & Willett, 2003). General developments in students’
self-concepts and implicit theories (Hypothesis H1) and classroom differences in these
developments (Hypothesis H2) were estimated by specifying the Unconditional growth
model.
Level 1:  QOutcome =mo + mi-Time + e
Level 2: 1o = Poo + ro
1 =B+ 7
Level 3:  Boo = yooo + too
B1o =100 + u10

In this model students’ self-concepts or implicit theories are exclusively modelled in
dependence of time (71) whereby this time effect is allowed to vary randomly between
students and classrooms (random parameters ro, 71, Uoo, 410). Students’ self-concepts and
implicit theories were standardized with respect to the first measurement occasions (M1 = 0,
SDy = 1). Time was coded in years (Time 1 to Time 5: 0.00, 0.25, 0.42, 1.08, 1.75 years) —
consequently, the coefficients of the time variable can be interpreted as changes per school
year (quantified in Time 1 standard deviations of the outcome).

Relations between teachers’ reference norm orientations and classroom-specific

developments in students’ assumptions about their own mathematic abilities (Hypothesis
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H3) were estimated with a Slope as outcome model. In this model, the slope of the time
variable (i.e., the strength or steepness of the change over the two school years) was
predicted by student perceptions of the reference norm orientations of their teacher:
Level 1:  Outcome = mo + m1-Time + e
Level 2: 1o = Boo + ro

71 = B1o + PBi1° TOmndividual T B12°SOindividual + 71
Level 3:  Boo = Y000 + uoo

B1o =100 + Y101° TOshared + ¥102°SOshared + U10

Of primary relevance for testing Hypothesis H3 are the effects of the shared
perceptions hold by all students within a classroom (Y101, y102). These shared perceptions can
be interpreted as an indicator for the actual reference norm orientations of the teacher
(grand-mean centered classroom means on the classroom/teacher level; see Marsh et al.,
2012). Given the potential importance of individual perceptions (e.g., Martin, Bobis,
Anderson, Way, & Vellar, 2011), we simultaneously inserted perceived TO and SO on the
student level (B11, B12). Perceived teachers’ reference norm orientations were z-standardized
prior to analyses (shared perceptions were standardized on the classroom/teacher level,
individual perceptions were standardized on the student level).

In order to test the expected moderation of the effect of teachers’ social reference
norm orientation on the focused developments through students’ prior achievement-level
(Hypothesis H3) the model was expanded to a Moderation model:

Level 1:  Outcome = o+ m1-Time + e
Level 2:  mo = PBoo + Po1-PriorAch + ro

71 = Bio + PBi1- TOindividual + P12°SOindividual + P13- PriorAch + r1
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Level 3:  Boo = Yyooo + uoo
B1o =100 + Y101 TOshared + Y102*SOshared + U10
B13 =7v130 + Y131 TOshared + Y132°SOshared + 13

Here, a cross-level interaction between students’ prior achievement on the student
level (z-standardized, centered on the classroom-means) and teachers’ reference norm
orientations on the classroom/teacher level (shared perceptions, z-standardized) was inserted
as predictors of the slope of the time variable (y131, y132). Additionally, potential effects of
prior achievement on the initial level of the outcomes at Time 1 (which have to be assumed
particularly for students’ self-concepts; Helmke & van Aken, 1995) were represented on the
student level (Bo1, grand-mean centered, z-standardized).

All models were estimated using HLM 6 (Raudenbush, Bryk, & Congdon, 2004) and
restricted maximum likelihood estimation.
3 Results
3.1 Descriptive Results
Descriptive statistics for all variables are displayed in Table 2. The mean values illustrate
that students’ self-concepts and their view of mathematical ability as incremental decrease
over time whereas the standard deviations increase. With respect to students’ perceptions of
teachers’ reference norm orientations, small but systematic differences between teachers
(i.e., classrooms) were obvious for both, TO (/CC = .06, p <.001) and SO (/CC = .04, p <
.001). TO and SO correlated weakly at the student level (» =.15, p <.001; see Table 2 for
zero-order correlations of all variables). There was no statistically significant correlation at
the classroom/teacher level (» = .01, p = .91).
3.2 General Developments
Results for all models are displayed in Table 3. Estimating the unconditional growth model
revealed, on average, noticeable strong declines in both, students’ assumptions regarding the

perceived level (self-concept) and the changeability (implicit theory) of their mathematical
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abilities — as expressed by the fixed effects of time (Y100, Hypothesis H1). This average
decline was in the size of one third to one half of a standard deviation per school year.

As indicated by significant variances of the random slope of the time variable (u10),
the developments in both, students’ self-concepts and implicit theories varied significantly
between mathematics classrooms (or mathematics teachers) — indicating that classroom or
teacher factors exist which influence these developments (Hypothesis H2).

3.3 Teacher’s Reference Norm Orientations as Developmental Factor
As expected, the developments of students’ self-concepts and implicit theories depended on
the reference norm orientations of the teachers (Hypothesis H3). As can be seen from the
slope as outcome model, teachers’ TO and teachers’ SO had significant effects on both,
students’ self-concepts and implicit theories. In general, students’ assumptions about their
level and changeability of their own mathematical abilities declined the more the stronger
teachers’ SO was — significant negative coefficients yi102 and P12 indicated that the averagely
negative effect of the time variable on the outcomes was further intensified when SO was
strong. On the other hand, a stronger TO mitigated the negative developments (i.e., reduced
the negative effect of time) as indicated by significant positive coefficients yio1 and B11. This
pattern of results was true on the level of the perceptions that all classroom members share
respecting the reference norm orientation of their mathematics teacher (classroom-level) as
well as on the level of the subjective perceptions the individual students hold about the
reference norm orientation of his or her teacher (student level) — with the exception of one
non-significant effect (students’ individual perceptions of teachers’ SO had no effect on the
development of their self-concepts).

Figure 1 illustrates for the shared perceptions of teachers’ reference norm
orientations that a strong TO and a weak SO were associated with lower decreases in
students’ self-concepts and their theory of math ability as incremental whereas a weak TO

and a strong SO were associated with higher decreases.
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3.4 Moderation of the SO-Effect

Estimating the moderation model yielded a significant cross-level interaction between
students’ prior achievement and the SO of the teachers (y132; see Table 3). A strong SO of
the mathematical teachers was, as expected, especially harmful for students with poorer prior
achievements — who started already with a rather negative self-concept, which was
additionally impaired by the social comparisons carried out by their teachers (Figure 2). In
contrast, students with good prior achievements were not harmed by a strong SO of their
teachers; however, they also did not benefit from extensive social comparisons of their
teachers. The expected moderation effect was evident for students’ self-concept but not for
their implicit theories. Consistently with our assumptions, we observed no moderation effect
for teachers’ TO.?

4 Discussion

4.1. Development of students’ motivation: The effects of teachers’ reference norm
orientations

In the present study, we investigated potential effects of teachers’ reference norm
orientations on the development of students’ beliefs about the level of their ability and
beliefs about the changeability of their ability. As outlined, teachers’ reference norm
orientations can be assumed to have effects on both outcomes. Thereby the effects of a
temporal reference norm orientation should be positive and a social reference norm
orientation should have negative effects on the development of both aspects of students’
motivation. In addition, the effects of SO were predicted to differ depending on students’

prior achievement level.

2 In the slope as outcome model as well as in the moderation model, we also conducted
exploratory analyses regarding potential interactive effects of TO and SO on students’
self-concept and their implicit theory. All terms including the TO-SO-interactions did
not reach statistical significance (neither at the individual nor at the shared class level).
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Our longitudinal data across grade five and six showed a continuing negative trend of
students’ motivational beliefs, namely a decrease in their mathematical self-concept and
their implicit theory of mathematical ability as incremental. This downward trend was in
line with Hypothesis 1 and it was of remarkable size: Self-concept decreased about one
third, the implicit theory decreased nearly one half of a standard deviation per school year.
This negative trend is in line with findings documenting negative developments after the
transition from elementary to secondary school (see Anderman & Maehr, 1994 for a review).
However, research also pointed out that the changes in motivation are associated with
contextual factors and are not merely a function of individual change that occurs when
developing from childhood to adolescence (e.g., Urdan, Migdley, & Wood, 1995).

In line with our Hypothesis 2, there were statistically significant differences between
classes in the observed downward trend — a finding which is in line with the idea, that the
motivational developments may be determined by contextual factors like teachers’ reference
norm orientations. The simultaneously observed large differences between students within
the same classrooms (as indicated by Var(r1) in Table 3) point to the idea, that — beyond the
school classroom— there may be other important contexts (e.g., peer group, family) driving
the motivational development during adolescence.

As predicted in Hypothesis 3, the developmental declines were determined by
teachers’ reference norm orientations. A higher (as compared to a lower) temporal reference
norm orientation at the shared class level was associated with a less steep decline in
students’ mathematical self-concept and their implicit theory. In contrast, a higher (as
compared to a lower) social reference norm orientation at the class level was associated with
a steeper decline in students’ mathematical self-concept and their implicit theory. We
interpret these findings as a clear hint that teachers’ reference norm orientations (as indicated
by the shared perception of students within a class) are a significant contextual factor

influencing motivational development. This assumption is supported by the fact that the
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effects of TO and SO at the shared class level (which are frequently seen as mostly relevant
when analyzing contextual effects; Marsh et al., 2012) were consistently in the predicted
direction and statistically significant (the effects of TO and SO at the individual level were,
in general, consistent with this pattern). As can be seen from the Figure 1 and from the
coefficients for the slope as outcome model in Table 3, the TO-effects seem to be more
pronounced than the SO-effects. This probably may be due to the fact, that SO-feedback —
in comparison to TO-feedback — is overall more likely to be negative and therefore SO-
feedback may more often be reinterpreted in order to immunizing the self (Greve &
Wentura, 2003).

The effect of TO at the classroom level on the development of students’ self-concept
corresponds to the findings of Liidtke et al. (2005), who also found that students in classes
with a higher teacher-TO develop a more positive self-concept than students in classes with
a lower TO. However, it should be noted that in the study by Liidtke et al. TO was assessed
simultaneously with the criterion (academic self-concept). This allows for the alternative
interpretation that the changes in students’ self-concept might have determined the shared
perception of teachers’ TO. This alternative interpretation of the relation between TO and
motivational development can at least partly be ruled out empirically by the present findings.
As we pointed out, SO and TO were assessed at time 4. However, as illustrated in Table 1,
the developmental trends in self-concept and implicit theory continuously take place from
time 1 to time 5. Therefore, even though the development from time 1 to time 4 might have
resulted in a specific kind of shared perception at time 4, the effect of TO and SO on
motivational development from time 4 to time 5 can rather be interpreted as the result of a
teacher variable influencing students’ development and not vice versa.

In the present paper, we assessed two core aspects of students’ beliefs about their
mathematical ability. Even though, both constructs have been assumed and demonstrated to

be core motivational constructs, they only rarely have been related to teachers’ reference
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norm orientations. Interestingly, there are only very few studies at all, which tested potential
determinants of students’ implicit theories. We are aware of only three studies, which
attempted to directly test determinants of implicit theories. The study by Spinath, Spinath,
Angleitner, and Riemann (2003) demonstrated that implicit theories are unrelated to
personality and actual intelligence. Using an experimental design, Mueller and Dweck
(1998) found that students’ implicit theories depend on the type of success-related feedback
they receive: Ability-related praise was associated with a rather entitist view on intelligence,
whereas effort-related feedback was associated with a more incremental view on
intelligence. Dresel and Ziegler (2006), also adopting an experimental approach,
additionally demonstrated that attributional feedback which is provided in a sequence that
implies that effort leads to improved abilities fosters an incremental theory. In line with
research on teachers’ reference-norm orientation, it would be reasonable to assume that
teachers’ attributions of students’ achievement to stable factors (which are typical for high
SO) share an entitist view whereas teachers’ attributions to instable factors (which are
typical for high TO) shape an incremental view of intelligence. Even though the present
study does not give answer on the exact process leading to an incremental view of abilities, it
is one of the very few studies, which empirically proves determinants of students’ implicit
theories.

4.2 Different reference norm orientations and the importance of students’ prior
achievement

One strength of the present paper is that we used separate measures for TO and SO in order
to disentangle potential effects. TO and SO were clearly separate constructs — a fact which
had been ignored in prior research on teachers’ reference norm orientations. This theoretical
reasoning is supported by the finding that TO and SO were only weakly related at best —
both — at the individual and at the classroom level in the present study. The findings of the

present study underline the necessity to separate these different forms of reference norm
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orientations. As can be deduced from theoretical reasoning on teachers’ reference norm
orientations, the potential negative effects of SO can be assumed to be moderated by
students’ prior achievement level, whereas the positive effects of TO should occur
independent from achievement level. This prediction is based on the fact that achievement
feedback on the basis on SO clearly depends on students’ achievement range within the
classroom (with a higher chance for positive feedback for students with achievement ranks
above classroom average), whereas TO-effects should be independent from students’ prior
achievement position (a positive feedback as the result of individual improvement is
independent from students’ achievement rank).

This was the core idea underlying Hypothesis 4. This hypothesis was supported for
student’s self-concept as the dependent variable. Here student’s prior achievement cross-
level moderated the SO-effect in the predicted direction: The negative effects of SO on the
development on students’ self-concepts were more pronounced for students with initially
poor achievement as compared to students with good achievement. This moderation was
only predicted and found for SO; the positive effects on TO were not influenced by students’
achievement level. For the second dependent variable, students’ implicit theory, the
predicted moderation was not supported. As pointed out in the theory section, teachers with
a pronounced SO are less sensitive to changes in students’ achievement. Probably due to
this lower sensitivity, they signal their students that performance and the underlying factors
(like ability) are stable (see Rheinberg, 1980) and — therefore — unchangeable. As the lower
sensitivity to changes of teachers with a higher SO exists independently of students prior
achievement, this may be one explanation for the lacking moderation of the SO-effect on
students’ implicit theory.

4.3. Limitations
In the present study, we investigated the effects of teachers’ reference norm orientations in

mathematics classrooms. One may speculate whether the results therefore are confined to
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mathematics. We do not think that this is the case. As to our knowledge this has never been
tested until now empirically, it seems plausible that the level of TO and SO may be effected
by the subject taught by the teacher: In a subject like a foreign language, changes in
students’ competencies may be more salient to the teachers making it more easy to apply a
TO, whereas in a subject like mathematics (chosen for the present study) the evaluation
context may make it more difficult for a teacher to apply a TO. However, even though,
subjects may probably influence teachers’ reference norm orientation, the present study
illustrates that there exists a substantial amount of variation in teachers’ reference norm
orientation even if the subject taught is held constant and that this variation corresponds with
students’ motivational development. There is no theoretical reason to assume that the effects
of teachers’ reference norm orientations on students may differ by school subjects. Future
studies with a focus on determinants of reference norm orientations may want to empirically
investigate potential effects of school subjects on teachers’ TO and SO.

The present study investigated the effects of teachers’ reference norm orientations on
students’ motivational development over a two year-period (from grade level five to grade
level six). Even though this long period of development is an advantage of the present
study, one may speculate whether the observed effects would continue to exist even over a
longer period of time. At time 1 (beginning of 5th grade) all teachers were new to all
students. Students may adapt to their new teachers’ reference norm orientation over time and
therefore, it is likely that the effects of teachers’ reference norm orientation on students’
motivational development may become smaller, the longer students are familiar with their
teacher. This is due to the fact that individuals are sensitive to change, but may adapt to new
situations in the long run (Bless & Burger, 2016). However, it is hard to estimate, after
which period of time this adaptation process might result in attenuated effects. In the present
study, significant effects of teachers TO and SO could be observed even over a period of two

years.
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In order to have an indicator of students’ prior achievement, we used grades from the
final report card at level 4. This procedure has several advantages. Most importantly,
grades are communicated to students directly. Therefore, the student can use grades to infer
his or her achievement position among his/her peers. As test scores are typically not subject
to direct communication, we would not expect that the moderation between teachers’ social
reference norm orientation and students’ prior achievement on students’ self-concept would
have been found, if we had chosen test scores to operationalize student’s prior achievement.
4.4 Conclusions and implications
The main theoretical contribution of this paper on the concept of teachers’ reference norm
orientations is that it is important to conceptualize teachers’ TO and SO as independent
constructs since TO and SO are clearly separable and produce different effects which are
differently moderated. Therefore, it seems more appropriate to speak of teachers’ reference
norm orientations instead of teachers’ reference norm orientation (as the latter singular term
suggests, that there exists only one single orientation with two poles).

Concerning the practical implications, the present study clearly underlines that
teachers should be encouraged to rely on temporal comparisons when evaluating students’
achievement in order to foster their motivation. In addition, given the negative effects of
SO, teachers should refrain from social comparisons when evaluating students’ achievement.
This is also recommended in order to avoid that students with initial low achievement show
a more pronounced downward trend in their motivational development in comparison to
better performing students.

Even though these recommendations on the use of reference norms fit to other
conceptions of aspects of motivation classroom structures, the present investigation has the
advantage that we do not focus on whole sets of instructional behaviors of teachers like for
example in the TARGET-Model suggested by Ames (1992). In contrast, we solely

investigated one specific aspect of teachers more cautiously, namely teachers’ reference
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norm orientation. This focus leads to the fact, that the class-specific variations of students’
self-concepts and their implicit theory cannot fully be explained. At the same time, the focus
on teachers’ preferences for temporal and social reference norms also lead to the
consequence that the practical recommendations regarding best teaching practices can be
very concise. Even though teachers’ reference norm orientations were not intensively
studied throughout the international research community, the present investigation
underlines that teachers’ reference norm orientations are a fruitful concept, both, from a

theoretical, as well as from a practical perspective.
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Table 1
Descriptive statistics
Range
M SD o Potential ~ Actual Skew
Perceived reference norm
orientations of the teacher
TO 4.46 0.99 .84 1-6 1.0-6.0 -0.90
SO 3.00 1.33 .92 1-6 1.0-6.0 0.24
Students’ self-concept
Time 1 4.01 0.60 .85 1-5 1.4-50 042
Time 2 3.91 0.64 .88 1-5 1.0-5.0 -0.40
Time 3 3.89 0.70 .90 1-5 1.0-5.0 -0.46
Time 4 3.75 0.81 .92 1-5 1.0-5.0 -0.56
Time 5 3.60 0.91 .94 1-5 1.0-5.0 -0.54
Students’ implicit theories
Time 1 5.09 0.66 .67 1-6 1.8-6.0 —-0.71
Time 2 5.04 0.67 77 1-6 1.0-6.0 -0.67
Time 3 5.06 0.75 .80 1-6 1.0-6.0 —-1.13
Time 4 4.78 0.93 .88 1-6 1.0-6.0 -1.13
Time 5 4.63 1.00 .90 1-6 1.0-6.0 -1.16
Students’ prior achievement
(recoded report card grade) 5.16 0.50 — 1-6 4-6 0.13

Note. N = 1.641 students. TO = temporal reference norm orientation. SO = social reference

norm orientation.
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Table 2
Zero-order correlation matrix
dd @ 6 @G & © O ©® O do dy d2
(1) perceived TO of the teacher
(2) perceived SO of the teacher 157
Students’ self-concept
(3) Time 1 100 .05
(4) Time 2 177 .03 68"
(5) Time3 160 057 62" 717
(6) Time 4 23" .05 54" 59" 66
(7) Time 5 19" 01 A48 54" 587 69"
Students’ implicit theories
(8) Time 1 05" .00 317 23" 157 12" 097
(9) Time 2 137 .02 245 36" 250 14" 13" 4T
(10) Time 3 207 .00 225 260 32 19" 16" 347 48
(11) Time 4 377 -03 18 24" 22" 32" 217 277 327 47
(12) Time 5 27 -07 160 217 200 277 37 AT 260 28 40
(13) Students’ prior achievement A1° .04 427 407 38" 417 30" -01 .01 05" .05 .05

Note.” p <.05
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Table 3

36

Results from Growth Curve Modeling with Three Levels (Measurement Occasions, Students, Classrooms/Teachers)

Students’ self-concept

Students’ implicit theories

Unconditional Slope as Moderation Unconditional Slope as Moderation
growth model outcome model model growth model  outcome model model
Fixed effects
Intercept Yooo —0.037 (0.031) —0.037 (0.031) -0.037 (0.031) 0.042 (0.026) 0.042 (0.027) 0.041 (0.026)
Prior achievement Boi 0.406" (0.026) 0.018 (0.023)
Time in schoolyears Y100 —0.366" (0.025) —0.367" (0.021) —0.367" (0.022) —0.4307 (0.029) —0.429" (0.024) —0.428" (0.024)
TO (shared) 7101 0.1017 (0.025)  0.099" (0.025) 0.117°(0.028)  0.1277(0.029)
SO (shared) yi02 —0.0477 (0.021) —0.037" (0.020) —0.0527 (0.021) —0.058" (0.021)
TO (individual) P11 0.110° (0.023)  0.103" (0.023) 0.286" (0.025)  0.285" (0.026)
SO (individual) P12 —0.007 (0.021) -0.014 (0.020) —0.093 (0.019) —0.094" (0.019)
Prior achievement 730 0.099" (0.021) 0.025 (0.025)
TO (shared) yi31 0.010 (0.021) 0.011 (0.020)
SO (shared) yi32 0.0417 (0.020) —0.017 (0.020)
Random parameters
Level 2 (students)
Intercept  Var(ro) 0.693" 0.693" 0.537° 0.421° 0.421° 0.421°
Time in schoolyears Var(r1) 0.320° 0.314° 0.299° 0.385" 0.336" 0.330°
Level 3 (classrooms/teachers)
Intercept Var(uoo) 0.028" 0.028" 0.035" 0.016° 0.016" 0.016"
Time in schoolyears Var(uio) 0.019° 0.008" 0.011° 0.025° 0.010° 0.008"
Prior achievement Var(u13) 0.004 0.005

Note. Standard errors are in parentheses. TO = temporal reference norm orientations of the teachers. SO = social reference norm orientations of
the teachers. Shared = shared perceptions of all students with classrooms (classroom means on Level 3). Individual = students’ individual
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perceptions (Level 2).
" p<.05.
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Figure 1. Predicted Growth Curves of Students’ Self-concepts and Implicit Theories for
Weak (M — 1 SD), Average (M), and Strong (M + 1 SD) Temporal (TO) and Social Reference

Norm Orientations (SO) of the Teachers (Classroom Means of Student Perceptions).
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Figure 2. Predicted Growth Curves of Students’ Self-concepts for Weak (M — 1 SD), Average
(M), and Strong (M + 1 SD) Social Reference Norm Orientation of the Teachers (SO,
Classroom Means of Student Perceptions), Separately for Students with Poor (M — 1 SD),

Average (M), and Good (M + 1 SD) Prior Achievements.
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