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Courtney A. Bell

Commentary Regarding the Section 
“Dimensions of Teaching Quality – 
Theoretical and Empirical Foundations”
Using Warrants and Alternative Explanations to Clarify Next Steps 
for the TBD Model

Abstract: The field has not reached consistent findings regarding the structure of teach-
ing, despite many studies using the Three Basic Dimensions (TBD) model. This sec-
tion’s author offers two productive pathways for the field – one criterion-based and the 
other empirically focused. This discussion offers a third pathway: the use of the Toulmin’s 
(1958) argument structure. That pathway will focus on an analysis of the most threatening 
alternative explanations to existing TBD claims and a renewed commitment to specifying 
and interrogating the warrants implicit to the model’s existing claims. Toulmin’s argument 
structure is briefly explained and examples of its application to TBD model findings are 
considered.

Keywords: Validity, Validity Argument, Toulmin, Teaching Effectiveness, Classroom Inter
actions

1.	 Introduction

The field has struggled to come to consistent findings regarding the structure of teach-
ing, despite many studies using the Three Basic Dimensions (TBD) model (Praetorius, 
Klieme, Kleickmann, Brunner, Lindmeier, Taut & Charalambous, in this issue). The 
TBD model hypothesizes three factors of teaching quality as cognitive activation, stu-
dent support, and classroom management; and coheres with the well-researched three 
factor Teaching Through Interactions (TTI) framework (Hamre et al., 2013), the frame-
work operationalized in the CLASS observation system.

Despite surface similarities between the TBD and TTI models, there are important 
differences that warrant the TBD be considered on its own structure and merits. Specif-
ically, the TBD model has been operationalized in both student questionnaires and ob-
servation systems, allowing for potential testing of robustness to measurement mode. 
The model has factor analytic evidence that supports its hypothesized structure, but as 
Kleickmann, Steffensky, and Praetorius (in this issue) carefully document, studies do 
not operationalize the three factors in the same ways so it is unclear how to interpret 
such findings. Finally, predictive results from the model are uneven (Praetorius et al., in 
this issue). Together, these realities demand we pay careful attention to what may and 
may not generalize across studies.
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Globally, we face similar concerns around consistency of instrumentation and findings 
across studies. We all must build systematic understandings across studies of teaching 
models. In the TBD context we can ask: ‘How should the field move forward to develop 
systematic understanding of the TBD model ?’ The two papers in this section offer dif-
ferent approaches. Praetorius et al. (in this issue) offer a criterion approach. Specifically, 
they compare the validation evidence for the TBD model against general criteria of a 
good theory pointing out where additional evidence is needed. Kleickmann and col-
leagues (in this issue) take an empirical approach that reconsiders the specific constructs 
being measured in the model, ultimately presenting a new four-factor structure. Each 
approach offers productive foci along which the field might progress. Each has strengths 
and weaknesses. To encourage an even broader perspective, I suggest a third approach.

I argue that future work on the TBD model would benefit from a review of studies 
focused on the most threatening alternative explanations to existing claims and a re-
newed commitment to specifying and interrogating the warrants implicit to the model’s 
existing claims. To begin, I specify three assumptions upon which my suggestions rest. 
Then I use Toulmin’s model of argumentation (1958) to show how a heuristic based on 
the structure of arguments might be used at the field-level to identify future directions 
for TBD research.

2.	 Assumptions About Teaching and Research Knowledge of Teaching

There are three assumptions foundational to how knowledge of teaching models accu-
mulates. First, teaching is intertwined with learning. If learning is situated (it occurs in 
specific schools with specific students at a moment in time), teaching is definitionally 
situated in social-historical contexts (Lave & Wenger, 1991). Teaching is also a com-
plex performance that reflects interactions of specific subjects, students, and teachers 
(Cohen, Raudenbush, & Ball, 2003).

These facts imply that the interpretation of TBD-based scores must initially be un-
derstood to apply only to the context in which the scores were gathered. This applies to 
the measurement system (see Liu, Bell, Jones & McCaffrey, 2019), the specific inter-
section of teachers, students, and subject (Cohen, Ruzek & Sandilos, 2018; Campbell 
& Ronfeldt, 2018), and the purpose for which scores were created (Vitiello, Bassok, 
Hamre, Player & Williford, 2018). For example, a factor analysis of ratings created for 
a research study of gymnasium classrooms should not be understood to generalize to re-
alschule classrooms unless there is evidence of stability across those school types.

Finally, data do not “speak for themselves” (AERA/APA/NCME, 2014); they are 
not evidence until they are linked to a specific purpose and assembled into an eviden-
tiary argument. For example, the TTI framework was originally developed in pre-Kin-
dergarden classrooms and a three-factor model best fit the data (Hamre et al, 2013) with 
some support for a bifactor model (Hamre, Hatfield, Pianta, & Jamil, 2014). Research 
on the associated secondary-level CLASS observation system produced evidence that 
the TTI framework could be described by a one factor model (BMGF, 2012). The argu-
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ment for a three-factor model of the secondary system ultimately considered data across 
multiple studies; and referred to factor analytic findings at other grade levels, how the 
instrument had been used in professional development, and the theoretical predictions 
from the TTI framework (Hafen et al., 2014).

Given these assumptions, understanding the generalizability of the TBD model may 
be advanced through identification of the major claims and warrants in need of atten-
tion and the subsequent application of a general heuristic. Toulmin’s (1958) explanation 
of the structure of informal arguments is one such heuristic. Assessment scholars have 
made use of Toulmin’s heuristic, arguing that it helps researchers make sense of assess-
ment data in the form of validation arguments and metaphors (Kane, 2006; Mislevy, 
2018). The approach is also useful at the level of a field. I demonstrate this by using it 
to consider hypothetical claims across studies on the TBD model.

3.	 Using the Structure of Arguments to Identify Assumptions and 
Alternative Explanations

In Toulmin’s terms (Fig. 1), arguments are structured around data, claims, warrants, and 
alternative explanations. There are patterns in datum (D) that lead us to make certain 
claims (C). Those claims are supported because we have warrants (W) or justifications 
for the claims; warrants are supported by logical, theoretical, empirical or other types of 
backing (B). Claims may be undermined if we can identify alternative explanations (A) 
for the relationships between the data and the claim and support the explanations with 

Fig. 1:	 Toulmin’s (1958) structure of informal arguments (figure modified from Toulmin 1958, 
p. 97)
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refuting evidence (R). If evidence supports the alternative explanation, the claim is un-
dermined. If the alternative explanation is refuted, the claim is strengthened.

Using this structure, we can better identify and consider potential research trajecto-
ries for the TBD model. We begin with the foundational assumption that context mat-
ters. For example, U. S. researchers have found that for the same teacher, higher class-
room observation ratings are associated with higher incoming achievement levels of 
the students taught (Campbell & Ronfeldt, 2018). Additionally, some evidence suggests 
that when students’ racial background matches that of the teacher, students learn more 
(Yarnell & Bohrnstedt, 2018).

4.	 Claim 1

Focusing on context, Toulmin’s logic can be used to generate multiple additional re-
search foci for the TBD model. Here is one example of a hypothetical claim of interest:

Assume that in two studies of gymnasium mathematics classrooms, a three-factor 
model fits the student questionnaire data (D). Since factor analyses provide evidence of 
latent factors (W) and the specific type of factor analysis carried out in both studies ap-
propriately models student questionnaire data (B), the TBD model of teaching is sup-
ported (C). An alternative explanation that the three-factor model is supported only in 
mathematics gymnasium classrooms (A) is refuted in two additional studies that carry 
out similar factor analyses finding the best fitting model is the same three factor model 
in German and history Gesamtschule classrooms (R).

The act of writing out this single hypothetical claim specification immediately de-
mands we clarify the warrants upon which our research enterprise rests. It also forces 
the articulation of alternative explanations.

Continuing with the example, in stating the backing for the use of factor analysis, 
two relevant research findings come into focus. First, recent research on factor analytic 
approaches in observation instruments measuring teaching quality suggests that factor 
analysis should take account of measurement error. Not accounting for measurement er-
ror can lead to erroneous conclusions about the factor structure (McCaffrey, Yuan, Sa
vitsky, Lockwood & Edelen, 2015). This suggests a line of inquiry focused on various 
factoring methods that can be applied to existing and new data.

Second, aggregating evidence across different studies’ factor analyses traditionally 
assumes the constructs have been operationalized into the same instruments, otherwise 
the results may reflect different instruments, not different factor structures. As previ-
ously noted, there are various instruments used across studies of the TBD model (Prae-
torius et al., in this issue), thus pointing to a second potential line of inquiry.

This single claim specification also prompts us to consider alternative explanations. 
In addition to the articulated alternative explanation, which focuses on the role of sub-
ject matter, there are other explanations. For example: 1) the TBD model is only sup-
ported in ratings from secondary classrooms, 2) the TBD model is only supported in 
ratings from gymnasium classrooms, or 3) the TBD model is only supported in mod-
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els that are measured by ratings from student questionnaires. The alternative explana-
tions consider aspects of the context – grade level, school type, and measurement mode. 
By specifying these alternative explanations, researchers can consider which are most 
threatening.

5.	 Claim 2

Validity is best conceived of as a set of related claims moving from the scoring infer-
ences to implication inferences (Kane, 2006). To develop a persuasive TBD validity ar-
gument many types of evidence are needed. Evidence about predictive validity and util-
ity are particularly important to the improvement of teaching. Here is a second hypo-
thetical claim that speaks directly to the utility of the TBD model.

Assume that in an experiment that coaches gymnasium science teachers using the 
TBD model, the students of coached teachers show no difference in motivation but sig-
nificantly different academic growth compared to the comparison teachers’ students (D). 
Because teacher practices changed in response to guidance around the TBD model (W), 
the TBD model supports effective coaching of teachers (C). An alternative explanation 
that coaching around any other three factor model would support changes in teacher 
practice better than the TBD model (A) is supported in another experiment carried out in 
science gymnasium classrooms. It shows that students of teachers coached in a different 
three factor model had higher levels of both motivation and academic growth compared 
with the comparison teachers’ students (R).

As with the first hypothetical claim, this claim draws our attention to warrants. The 
warrant raises questions about the utility of the TBD model. Are teachers able to un-
derstand the model ? To what degree does coaching around the model support teacher 
learning ? What aspects of student learning should be related to improvements in the 
model’s factors ?

It also draws our attention to alternative explanations for the claim that the TBD 
model supports effective coaching of teachers. For example, the following alterna-
tive explanations could also apply: 1) the TBD model supports teacher learning among 
gymnasium teachers, 2) the TBD model helps teachers of traditional academic subjects 
learn, 3) coaching around any one of the factors in the model would help teachers learn. 
Again, the alternative explanations consider contextual features – school type and sub-
ject matter – as well as the relationships among the factors in the TBD model.

6.	 Developing Research Priorities From Inquires of Warrants 
and Alternative Explanations

While the Toulmin heuristic can be used to generate many claims, warrants, and alterna-
tive explanations, research is limited by constraints such as funding and time. Research-
ers must make choices about what is worthy of resources. Such choices are informed 
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by technical considerations, but they are also informed by researchers’ values. What is 
most important – specifying the structure of teaching ? Improving teaching ? Demon-
strating relationships between teaching and student outcomes ?

While each of these values is important, individual researchers and teams must make 
decisions about which alternative hypotheses and warrants to interrogate given the spe-
cific values of the research team. If teams explicitly consider the relationships and de-
tails of the TBD model’s claims, warrants, and alternative explanations, each team can 
pursue increasingly nuanced lines of inquiry. This could result in progress toward a ro-
bust and persuasive validity argument for the model.
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Zusammenfassung: Das Forschungsfeld hat trotz vieler Studien zum Modell der drei 
Basisdimensionen keine konsistenten Erkenntnisse über die Struktur von Unterrichts-
merkmalen gewonnen. Die Autorinnen und Autoren dieses Themenblocks bieten zwei 
produktive Wege für die weitere Forschung an – einen kriterienbasierten und einen em-
pirisch fokussierten. Die vorliegende Diskussion stellt einen dritten Weg vor: die Verwen-
dung der Argumentationstheorie nach Toulmin (1958). Dieser Weg würde darin bestehen, 
möglichst starke alternative Erklärungen für Aussagen des Modells der drei Basisdimen-
sionen aufzustellen und zu analysieren, sowie verstärkt die impliziten Annahmen des Mo-
dells zu spezifizieren und zu hinterfragen. Toulmins Theorie der Struktur von Argumenten 
wird kurz erläutert und es werden Beispiele auf ihre Anwendung der Befunde zum Modell 
der drei Basisdimensionen hin untersucht.

Schlagworte: Validität, Argumentation, Toulmin, Wirkung von Unterricht, Interaktionen 
im Klassenzimmer
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