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ABSTRACT
The goal of this article is to clarify and unravel the complexity and
challenges of improving teaching quality, based on measuring
teaching quality and feeding back the results to teachers. We
analyze different conceptualizations of teaching quality, and
synthesize a framework for conceptualizing teaching quality in
educational practice. We explain the pros and cons of four types
of instruments for measuring teaching quality. Next, we scrutinize
the requirements of effectively feeding back teaching quality data
and the requirements for effective actions to improve teaching
quality. We conclude with implications for improving the
consequential validity of teaching quality measurements.
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Introduction

Using teaching quality measurements to improve the quality of teaching has been
common practice around the world for many years, and millions are yearly spent on
related improvement-oriented activities. When one starts to think about these attempts,
about what it encompasses and presupposes in terms of expertise, instruments,
resources, and effort, it proves to be a really complex and demanding enterprise. The
goal of this article is to analyze the challenges of measuring teaching quality for formative
reasons, as well as the complexity of the processes involved in improving teaching quality
based on teaching quality measurements.

When measuring aspects of teaching quality for formative reasons, the more or less
explicit assumption is that the results of the teaching quality measurements are fed
back to teachers who subsequently gain new insights about their teaching, and may
use the feedback and the feedforward, if provided, to practice and subsequently
improve their teaching quality. Teachers can either try to improve professionally on
their own or participate in professional development trajectories. The intention is to
improve teaching practice in the classroom and to ultimately improve student achieve-
ment (cf. Bell, 2012). However, the connection between measuring teaching quality
and improving teaching quality is often not straightforward (e.g., Hu & van Veen,
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2020a, 2020b). Various factors influence the measurement, how the measurement results
become available to teachers, coaching approaches, and how teachers deal with the feed-
back and coaching for improvement purposes. All factors together will influence the
extent to which teaching quality and student learning will improve (the term consequen-
tial validity is used in this context; Messick, 1989; Shepard, 1997).

Figure 1 presents an overview of the interrelated components of the formative process
of measuring and improving teaching quality and the contextual factors influencing those
processes. The model is not meant as a prescriptive linear model or as a description of
how things work, but more as a logical model of what improving student outcomes
based on measurements of teaching quality logically entails. Some processes may
occur unconsciously and implicitly (e.g., conceptualizing teaching quality and working
on improvement) compared to others (e.g., measuring teaching quality). In some cases
measuring teaching quality leads to feeding back the results only, nothing more. Under
the right circumstances it may lead to all subsequent steps, including the last two
blocks in Figure 1, which depict the intended effects of formative data-based teacher
improvement. Themodel applies to situations in which teaching quality data are provided
to teachers by school-external entities as well as to situations in which teachers them-
selves (self-evaluation) or their peers, principals, or students provide them with infor-
mation about their teaching quality. The whole process can vary from very top-down
(teachers receiving feedback and executing improvement-oriented activities) to very

Figure 1. A step-wise model to unravel the complexity of data-based teacher improvement.
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bottom-up (teachers anticipating how they conceptualize teaching quality and anticipat-
ing, or experimenting on, what the consequence of their behavior is on student learning).
The outcome depends on the (un)conscious choices made in the intended improvement
process. This article aims to analyze which factors influence improvement effectiveness
when using teaching quality data and feedback/feedforward.

Figure 1 shows that if one aims tomeasure and improve the quality of teaching, the first
question is how teaching quality is conceptualized (Block 1 in Figure 1). The depth andwidth
of the conceptualization will impact the series of actions thereafter, and their results
depicted in Figure 1. If teaching quality has been defined more or less explicitly and
clearly, the second important question to be answered is how it will be measured (Block
2). This leads to a cascade of choices to be made in terms of, among others, the kind(s)
of instrument(s) with specific psychometric qualities that will be used (e.g., lesson obser-
vations, and/or student questionnaires and/or student tests), who will rate teaching
quality (e.g., principals, external consultants, students), and what the measurement con-
ditions will be (Bell et al., 2019). For instance, will lessons be observed on the spot or be
recorded and observed and rated later, will teachers themselves collect student opinions
on teaching quality, or will this be done by a colleague (the latter may lead to more objec-
tive information), at what moment in time during the school year and the school week will
the data be collected, and howmanymeasures will be collected (e.g., Hill et al., 2012)? The
choices made will affect the nature and the quality of the obtained teaching quality infor-
mation, and the subsequent blocks depicted in Figure 1.

A second element of Block 2 involves feeding back the results of teaching quality
measurements to teachers. Once teachers have been provided with information concern-
ing their professional strengths and weaknesses, the nature and quality of the improve-
ment-oriented actions (Block 3) taken by them and/or by relevant others (peers,
principals, external coaches) will be decisive for the extent to which teaching quality
improves (Block 4) and how that again influences student outcomes (Block 5). For the
number and kind of improvement-oriented actions taken, the following questions are
important. Is the feedback credible for the teachers? Which aspect(s) of teaching
quality do teachers decide to work on (some aspects may be easier to improve than
others)? Do teachers work in isolation to improve their teaching, or in cooperation? To
what extent are they supported by their leaders, peers, and/or external coaches? Are
the teacher professionalization activities grounded in psychological learning theory (to
increase the possibility of improvement to occur)?

Figure 1 also includes a number of contextual factors influencing data-based
attempts to improve teaching quality. For example, students’ achievement levels may
make it easier or more difficult to improve teaching quality. It may be easier to
improve teaching quality in small, homogeneous classes than in large heterogeneous
classes (Simpson, 2018). Features of the school organization teachers work in also
matter (e.g., support for improvement, instructional leadership, the school performance
culture), as well as the characteristics of the higher levels of the educational system tea-
chers work in (e.g., the school district, school board, ministry of education, the school
inspectorate; how much autonomy does each actor have for example with regard to
teaching quality?). These contextual factors can make improving teaching quality
more or less difficult.
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The first three blocks in Figure 1 will be elaborated now, by explaining the kinds of
choices that can be made, and how those choices may impact the rest of the formative
process.

Block 1: conceptualization of teaching quality

Teaching quality is considered to be the most important malleable educational condition
rooted in the concept of educational effectiveness (= the “net” effect of malleable edu-
cational conditions on output; Scheerens, 2016). Scheerens’ (2016) over-arching multile-
vel model of educational effectiveness postulates structured teaching to entail more
than actual teaching; a distinction is made between the pro-active, interactive, and
retro-active aspects of teaching. The pro-active aspects concern all the preparation activi-
ties and prerequisites involved before a lesson is executed. Interactive aspects refer to the
([in]visible) interactions during the lesson. Retro-active aspects concern the evaluation of
the conducted lesson and of student learning after the execution of the lesson, giving
input for follow-up pro-active teaching.

Manifest teaching behavior in the classroom is viewed as a proxy of teaching quality
reflecting the pro-active, interactive, and retro-active aspects of teaching. Studies on
classroom teaching behavior in relation to (cognitive) student achievement have been
reviewed, and second-order studies reveal more or less stable, visible effective teaching
behaviors associated with greater levels of student learning gains (Creemers, 1994; Ellis
& Worthington, 1994; Hattie, 2009; Levine & Lezotte, 1995; Marzano et al., 2008; Purkey
& Smith, 1983; Sammons et al., 1995; Scheerens et al., 2005; Walberg & Haertel, 1992).
These studies reveal at least six observable components of classroom teaching behavior
showing a relationship with students’ learning and outcomes: Providing a Safe and Stimu-
lating Learning Climate, Efficient ClassroomManagement, Clarity of Instruction, Activating
Learning, Adaptive Teaching, and Teaching Student Learning Strategies. The theoretical
foundation underlying the six components of classroom teaching was synthesized from
teacher effectiveness research (e.g., Creemers, 1994; Sammons et al., 1995; Scheerens,
1992), combined with the scientific literature on learning environments and teacher
support (e.g., Maulana, 2012; Maulana et al., 2013). Teacher–student interpersonal
relationship has been shown to be an important determinant of the learning processes
of students (den Brok, 2001; van Tartwijk et al., 1998). Comparable lists of effective teach-
ing domains are found in Danielson (2013), Ferguson (2012), Muijs and Reynolds (2001),
Pianta and Hamre (2009), and Scheerens and Bosker (1997).

Many teaching activities are observable during the lesson, but others are invisible, such
as the teacher’s metacognitive activities during the execution of the lesson: keeping the
(individual) learning goals in mind, orienting and sensing students’ states of mind
(Strauss, 2005), monitoring goal-oriented activities, judging and interpreting, adjusting
plans according to ongoing processes, and reflecting on the achieved goals to improve
future lessons (reflection in action; Schön, 1988; Ward & McCotter, 2004).

The quality of teaching is influenced by various teacher characteristics as well as by
situational factors. Teacher background characteristics that play a role are the professional
training teachers have had and receive, and their professional experience as a teacher.
These factors influence teachers’ professional competences: their knowledge bases, pro-
fessional skills, and attitudes.
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Baumert et al. (2013) refer to three teacher knowledge bases: (1) knowledge of the
instructional potential of tasks, referring to local knowledge of tasks and multiple sol-
utions, orchestration of tasks into instructional sequences, and the cognitive demand
of tasks; (2) knowledge of creating meaning in interaction, referring to multiple represen-
tations and explanations, cognition of representations, fast recognition of mistakes,
making use of critical incidents (maintaining the level of cognitive complexity, keeping
students responsible for learning); (3) knowledge about students’ conceptions and their
thinking. Besides such subject-specific knowledge, teachers also have more general
knowledge bases regarding student assessment, general didactical strategies, and knowl-
edge of how students learn (best). Gess-Newsome (2015) defines six knowledge bases:
assessment knowledge, pedagogical knowledge, content knowledge, knowledge of stu-
dents, curricular knowledge, and topic-specific knowledge.

As teachers vary in quality (Haertel, 2013; Hanushek & Rivkin, 2012; Nye et al., 2004), as
expressed in how much their students learn, teachers’ teaching skills must also differ.
Referring to the characteristics of effective teaching that were mentioned in the previous
paragraphs, teachers differ for example in their classroom management skills, in how well
they explain subject matter to students, and in the skill to adapt their teaching in line with
student needs (e.g., Dobbelaer, 2019).

Teachers’ attitudes have also been identified to influence (amplify and filter) teaching
quality (Gess-Newsome, 2015), for example, teacher motivation and teacher morale
(Troman & Woods, 2001), the passion for teaching (Day, 2004), professional beliefs as a
result of age and career phase (Day, 2008; Fessler & Christensen, 1992), general pro-
fessional self-efficacy (Rosenholtz, 1989), and more specific teaching efficacy beliefs
(Tschannen-Moran et al., 1998).

Gitomer and Bell (2013) argue that students and teachers influence each other recipro-
cally while interacting with the content to be taught and learned. They postulate that
teaching quality is determined by both parties together, by means of co-construction.
Teaching quality not only depends on teacher knowledge, practices, and beliefs but
also on the knowledge, practices, and beliefs of the students they teach, for example,
the prior knowledge and skills and their motivation to participate in and contribute to
lessons and to learn.

Teaching does not take place in one and the same standardized situation, not even in
countries with a national curriculum. It is influenced by contextual factors such as class
size and class composition (e.g., the degree of heterogeneity in terms of the socioeco-
nomic status [SES] and performance levels of the students). The school organization
also has its influence on the classroom; for example, the degree to which the school
culture and school leadership demand and support quality teaching and the amount of
available resources for teacher professional development. Finally, the domain of teaching
is intertwined with critical larger context features such as a national curriculum and dis-
trict and national level policies (e.g., Bell et al., 2019).

A summary is provided in Figure 2, and includes (non-exhaustive) examples and illus-
trates that teaching quality can be conceptualized in many different ways, for example, by
focusing more or less on:

. what happens in the classroom (interactive teaching), or including the preparation
(pro-active) and/or evaluation and reflection (retro-active) stages;
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. the teacher, or the student, or both;

. teachers’ skills and/or knowledge, and/or their beliefs/attitudes, or the knowledge,
skills, and attitudes of their students, or one or more of these competences of both tea-
chers and students.

The implicit or explicit conceptualization of teaching quality sets the stage for the conse-
quential steps towards improvement, and is influenced by contextual student, class,
school and supra-school level factors.

In Block 2 below, we will elaborate on how teaching quality, as conceptualized, more or
less deliberately (e.g., by the choice for a specific lesson observation instrument) can be
measured.

Block 2, Part 1: measuring teaching quality

The characteristics and the pros and cons of four different approaches to assessing teach-
ing quality for formative purposes will be discussed now: (1) The measurement of teacher
value added (VAM); (2) Teacher self-evaluation; (3) Lesson observation; (4) Student per-
ceptions of teaching quality. In our view, each of these (and potential other) approaches
should be judged using the following criteria (Trochim, 2006):

. Practical feasibility: the required resources (time, training, money) as well as the burden
the measurement puts on teachers;

. Face validity: the extent to which the feedback is viewed by teachers, as covering the
concept it claims to measure;

Figure 2. Conceptual model of teaching quality and factors influencing teaching quality.
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. Reliability: the internal consistency of scales measuring a teaching quality construct,
and the stability of measurements over a specific period of time (e.g., within a week,
measured under the same circumstances);

. Construct validity: the extent to which the instrument measures (some aspect of) teach-
ing quality;

. External validity: the degree to which measurement results allow for generalizations to
a larger universe of measurement results;

. Predictive validity: the extent to which the teaching quality measure is correlated with
student achievement.

Re 1: teacher value-added measures

Teaching quality is conceptualized by this line of research as the degree to which teachers
add value (VAM) to the starting achievement levels of their students (or, if a pre-test is not
available, howmuch teachers perform above average in terms of the achievements of their
students whilst correcting for relevant factors). McCaffrey et al. (2003) mention two reasons
why VAM seems promising: (a) for separating the effects of teachers and schools from the
powerful effects of such noneducational factors as family background, and (b) if these
differences can be substantiated and causally linked to specific characteristics of teachers,
the potential for improvement of education is assumed to be of great value.

In some countries it is relatively easy and cheap (and thus practically feasible) to
compute teacher VAMs, if student test results are stored in databases that can easily be
linked with teacher databases. If this is the case, it will often only be for some grades
and for some subjects. If the student test and teacher data are not available, it will be
much more difficult and expensive to apply this method. Because of the complex statisti-
cal models used for computing VAMs, it is difficult for practitioners to grasp what teacher
VAM scores precisely indicate about the quality of their teaching (face validity).

When measuring value added, the big challenge is to isolate and validly measure the
impact teachers have on the learning of their students amidst all other factors influencing
student performance (Haertel, 2013). As classes and teacher-class combinations are not
composed on the basis of randomization, the characteristics of classes and of teacher-
class combinations (e.g., average classroom SES, teacher popularity) influence student
learning besides the influence of a teacher’s teaching quality. The number of factors to
correct for is large; for example, the school features influencing teaching quality (e.g.,
teacher support, resources, and school climate, the quality of peer teachers), class size,
class SES heterogeneity, and the level of class performance. It also will be very difficult
to obtain valid information on all influencing factors, and the omission of one or more
important factors cannot be ruled out. Moreover, the value added by teachers can be
computed in many different ways (regarding how to weigh and correct for the included
factors) leading to different models with different outcomes (McCaffrey et al., 2003). To
date, there is no generally accepted, best teacher value-added measurement model,
and thus VAMs’ construct validity is not convincing (yet) (Timmermans, 2012).

Although VAMs are appealing for accountability purposes in some countries (the USA),
their reliability and external validity can be questioned as experienced teachers’ value-
added scores prove to differ considerably between school years (Darling-Hammond,
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2015). Especially for those teachers who are in the middle of the performance distribution
(neither very good nor very poor teachers), reliability is low. One way to improve the stab-
ility and external validity of teacher VAM could be to enlarge the number of measure-
ments by using the student achievement data of teachers’ students over several school
years.

In the Measures of Effective Teaching (MET) project (Bill & Melinda Gates Foundation,
2018), not surprisingly, prior achievement of teachers’ students proved to be the best pre-
dictor of those teachers’ future students’ outcomes (predictive validity). It is quite likely
that the same applies to teachers’ VAMs.

Re 2: teacher self-evaluation

It is not rare that teachers evaluate their own teaching quality. In line with other pro-
fessionals (e.g., doctors, lawyers), the core of their professional work is fairly unpredictable
and therefore can only be standardized to a limited degree (Mintzberg, 1979). Teachers
have considerable professional autonomy. They have been trained for many years and
are supposed to be able to deal with complex and unpredictable professional situations,
and also to be able to evaluate and improve their professional functioning. For medical
professionals, Eva and Regehr (2005) illustrated that this assumption is “overly optimistic”
because of the “Lake Wobegon effect” (Kruger & Dunning, 1999). Kruger and Dunning
(1999) showed that most of us think that they perform above average. Especially lower
performing individuals in a specific domain lack the metacognitive skillfulness for valid
self-assessments. The researchers argue that “… the skills that engender competence
in a particular domain are often the very same skills to evaluate competence in that
domain – one’s own or anyone else’s” (p. 1130). Thus, the stronger the need to
improve professional skills, the weaker the awareness is of the need to improve. Top per-
formers prove to underestimate their performance, probably because they know best
what excellent performance looks like and how much it requires. The Dutch Inspectorate
(Inspectie van het Onderwijs, 2013) found that almost all Dutch teachers had a positive
image of their own teaching skills, especially of their basic teaching skills. According to
the Inspectorate, 35% of secondary school teachers and 66% of primary school teachers
had an accurate perception of their professional skills. Dobbelaer (2019) studied how tea-
chers, their students, and external observers rated the same lessons given by that teacher
using the same items, and she found that teachers were most positive, students some-
what less, and external observers the least positive about the teaching quality in those
lessons. Gitomer et al. (2014) also found that teachers rated themselves higher on the
Classroom Assessment Scoring System (CLASS) observation protocol dimensions, com-
pared to observers. The validity of the ratings may differ between aspects of teaching
quality. Agreement between teacher self-ratings and observer ratings was high for class-
room organization, modest for emotional support, and non-existent for the instructional
support of teachers. Teachers rated themselves much more positive on instructional
support and emotional support and less positive on classroom organization compared
to observers.

Teacher self-evaluation surveys also vary widely in how they conceptualize and oper-
ationalize teaching and thus also vary in construct validity, which will impact the external
validity and predictive validity of the ratings.
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Thus, although teacher self-evaluations of their teaching may be relatively easy to
conduct (practical feasibility) and also have face validity for practitioners, they may not
provide a valid starting point for improving teaching. Especially in the case of low- and
top-performing teachers (even if the ratings are reliable over time), self-evaluations lack
construct validity, external validity, and predictive validity.

Re 3: lesson observation

An important strength of lesson observation results is its face validity, as the feedback
based on a lesson observation clearly refers to the core of the teaching job (quite
different from teacher VAM scores). Observing lessons is quite popular in educational
practice but more difficult to conduct well than often realized (Bell et al., 2019). First of
all, it requires valid lesson observation instruments (LOBs) that meet a number of criteria.
The teaching constructs in the instrument ideally reflect teaching behaviors that have a
scientifically proven, positive relationship with student learning, or that matter for
some other reason (e.g., students simply should feel safe in class, and teaching should
match students’ needs). The instruments also should include items that validly operatio-
nalize the constructs measured. This may not be easy as our knowledge of what quality
classroom management, instructional differentiation, cognitive activation of students,
and so forth, look like is limited. Dobbelaer (2019) conducted a worldwide review of
LOBs for primary education and found that the empirically proven reliability, construct
validity, and external validity of the LOBs vary considerably and that for many instruments
there is substantial room for improvement.

Scholars also argue that for statistically reliable measures of teaching quality a
minimum number of lessons of a teacher should be rated. Hill et al. (2012) revealed
that reliable teaching quality scores as measured by means of the Mathematical Quality
of Instruction (MQI) lesson observation instrument requires three to four lessons to be
observed and rated by three to four raters. This finding was confirmed in other contexts
(e.g., van der Lans et al., 2016). In practice, multiple observations are time consuming and
expensive and thus not that practically feasible. The required number of lesson obser-
vations depends on the intended claims to be made on the basis of the observations.
If the goal is to estimate the average teaching quality of a single teacher and its consist-
ency (e.g., the average quality of the approximately 1,000 lessons a single teacher for
primary and secondary education in the Netherlands delivers during a school year),
then many different lessons at different time points in the school year (different days,
lesson periods, school year phases) will be needed. If the observation goal is to obtain
an impression of a single teacher’s teaching quality at a certain point in time, then
rating multiple lessons in a short period of time by multiple raters might do. Observation
instruments used for individual assessments that lead to high-stake decisions or conse-
quences should meet the highest psychometric requirements. If instruments are used
to generate formative feedback aiming to improve the teaching quality, a single obser-
vation can suffice if the teacher (and/or the teacher’s students) can confirm the represen-
tativeness of the observed lesson for that period of the year. If not, then more
observations will be needed. It also makes a difference who observes and rates. For
example, it may be harder for a principal or a peer teacher to rate a peer teacher objec-
tively, compared to an external professional observer. In the USA it was found that 99% of
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the teachers observed by their principals were rated “good” or “great” (the Widget effect;
Weisberg et al., 2009). Reliable and valid lesson observation scores require raters to be
well trained and certified (and their observation skills should be calibrated periodically
on a regular basis).

As far as the predictive validity of lesson observation scores is concerned, relationships
between teachers’ scores on observation instruments and student achievement out-
comes generally range from weak to moderate (moderate is 0.3–0.4). The MET project
(Bill & Melinda Gates Foundation, 2018) showed that classroom observations based on
a number of widely used American LOBs added somewhat to the predictive validity of
(earlier) student achievement measurements (the best predictor of follow-up student
achievement).

Effective teaching is considered to be situational to some extent (e.g., Bell et al., 2019).
The question is therefore whether we can capture situational effectiveness with standar-
dized observation instruments. Is the influence of the students also measured and
accounted for? It is easier to teach well in some classrooms than in others because teach-
ing and learning are also a matter of co-construction between students and teachers. If
students are more eager to learn and to participate in a constructive way, then it will
be more probable for a teacher to score well on lesson observation standards. One
could argue that lesson observation scores should be corrected for situational features
influencing teacher practice, for example, class size, class SES, within-class student
achievement variation, the school performance culture, and available teaching resources.
This will not be easy to do at all. Instead, it is probably more feasible to use the knowledge
and information about the specific situation measured in the feedback that is given to tea-
chers, to allow for more situational improvement plans (Hu & van Veen, 2020a).

In sum, the reliability, external validity, construct validity, and predictive validity of
lesson observation instruments varies; thus, it is important to pay careful attention to
their qualities when choosing a LOB. This may, however, not be easy for practitioners:
what is important to look at, where to find the relevant information, and how to weigh
all available information? Lesson observations conducted in accordance with all the pre-
requisites that have been discussed here are labor intensive and expensive, which nega-
tively affects their practical feasibility. As a result of the unawareness of what conducting
quality lesson observations takes, the prerequisites for valid lesson observation are quite
often violated in educational practice. School-wide lesson observations conducted by
external experts in many cases will be too expensive for many schools. Lesson obser-
vations are strong in terms of their face validity. If the feedback in terms of the lesson
observation scores is valid, then it can be a rich start of an improvement process;
however, as said, it will not be easy to accomplish the prerequisites to be fulfilled in edu-
cational practice.

Re 4: student perceptions of teaching quality

Measuring teaching quality by means of student perceptions of teaching quality (SPTQs)
is gaining popularity (e.g., Bijlsma et al., 2019; Ferguson, 2012; van der Lans et al., 2015;
van der Scheer et al., 2019). Students represent the target group, the schools’ “clients”.
In many other organizations, the client perspective is crucial for maintaining and improv-
ing client service. Compared to lesson observations, student perceptions can be
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measured easily and at low cost, especially now that digital instruments have become
available for measuring student perceptions, for automatically storing and reporting
the collected information, and for distributing the results to teachers (Bijlsma et al., 2019).

Just like any other instrument for measuring teaching quality, SPTQs are imperfect.
With respect to their construct validity, a number of things are important. Students poten-
tially may be the best, most valid source of information for particular aspects of teaching
(e.g., how they personally experience the teacher’s interaction with them, their instruc-
tion, and expectations). They may be less capable of rating other aspects of teaching,
for example, how correctly teachers use mathematical concepts, or how well they
promote student self-regulation. An important question is if students can differentiate
in their ratings between various aspects of teaching quality. van der Scheer et al.
(2019) found that Dutch Grade 4 students can.

SPTQs represent students’ subjective opinions of the quality of teaching. Such subjec-
tive opinions may be biased because of teacher characteristics (e.g., the teacher’s popu-
larity, appearance, humor, and gender). Characteristics of the students themselves may
also bias student ratings, for example, the extent to which a student likes the subject
taught, the motivation to rate seriously, and student gender in relation to teacher
gender. We do not know much yet about the extent to which the validity of student
teaching quality ratings is influenced by such factors in concert (Bijlsma et al., 2020).

The same average SPTQs scores can reflect quite different interpretations. Students
with different performance levels and instructional needs might value the same teacher’s
behavior differently. High-performing and low-performing students may, for instance,
have quite different reasons for rating the pace of instruction negatively (e.g., too slow,
too fast). As such, it is interesting to distinguish between how low-performing, average,
and high-performing students assess teaching quality and why each of these groups
does so.

SPTQs have the advantage that classes have a large number of raters (compared to 1 or
2 observers rating a lesson) rating simultaneously. This positively influences measurement
stability/reliability (regression to the mean). Moreover, students can give their view on
how the teacher teaches in general during a school year (this would require many
lesson observations), which also enhances the reliability and external validity of SPTQs.

Not that much is known about the predictive validity of SPTQs, although den Brok et al.
(2004) found that the nature of interpersonal student–teacher behavior as perceived by
students explained up to more than half of the variance in student outcomes at the
teacher-class level, and the MET project (Bill & Melinda Gates Foundation, 2018)
showed that students’ perceptions of teaching quality combined with students’ pre-
test achievement data and teaching quality ratings from trained observers were more pre-
dictive of follow-up student outcomes than pre-test achievement data and lesson obser-
vations scores only.

In summary, the collection of SPTQs is practically feasible and efficient as it nowadays
can be done by means of digital devices. SPTQs may be a valuable source of information
for teachers regarding the quality of their teaching especially if teachers discuss the feed-
back with their students. Because of the number of raters involved, SPTQs can provide
statistically reliable information (not in very small classes). The extent to which SPTQs
can be used for validly measuring (specific aspects of) teaching quality (construct validity)
will depend on the quality of SPTQ questionnaires and on the extent to which students’
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subjective opinions are biased. The constructs measured ideally have been proven to
matter for student learning and can be rated validly by students. Students probably
rate some aspects of teaching quality more validly than other aspects. The latter is impor-
tant for the extent to which teachers believe that students’ opinions about their lessons
are valid (face validity). Some studies support the predictive validity of SPTQs, but this
topic requires more research.

Wrapping up, we argue that VAMs seem to have little value for informing the improve-
ment of teaching quality and teacher self-evaluations lack validity. The other two
measures of teaching quality can be improved in various respects. In our opinion we
should invest much more in improving the quality and feasibility of those instruments
for evaluating the quality of the core activity of schools for formative purposes. We
cannot rank the best to the worst performing teacher with full certainty and validity,
but that also should not be our goal. Providing teachers with formative feedback
based on measurements of the teaching process has proven to be a beneficial lever to
the improvement of student achievement (Faber et al., 2017; van Geel et al., 2016).

Relating to the conceptual model of teaching quality in Figure 2 leads to the following
observations with respect to how teaching quality usually is measured in schools: (1)
Measurements mainly focus on interactive teaching and to a much lesser extent on
value-added measures of student outcomes. (2) Pro-active and retro-active teaching
receive scarce attention. (3) Student outcomes are primarily measured in terms of stu-
dents’ subject knowledge of the core school subjects. Other aspects of student knowl-
edge, student skills, student beliefs, and attitudes are not measured frequently as
indications of the outcomes of teaching. (4) Teaching skills are mainly measured in the
classroom setting. (5) Teacher knowledge, teacher beliefs, and attitudes are rarely
measured. (6) Correcting the measures for contextual influences is exclusively applied
in teacher VAMs. (7) Teaching quality measures usually do not include subject-specific
teaching behaviors. Table 1 provides an overview of our conclusions regarding the prac-
tical feasibility, reliability, and validity of four ways to measure teaching quality.

Block 2, Part 2: results feedback

Feedback has amongst the most powerful influence on learning and performance
improvement (Hattie & Timperley, 2007; Kluger & DeNisi, 1996). Hattie and Timperley
(2007) identify three major feedback-related questions: Where are you going? (feed-
up), How are you going? (feedback), and Where to next? (feedforward). The four ways

Table 1. Practical feasibility, reliability, and validity of four measures of teaching quality.
practical
feasibility

face
validity reliability

construct
validity

external
validity

predictive
validity

value-added
measures

−− −− − −− − ++

teacher self-
evaluations

++ ++ ? −− −− −−

lesson observations −−* ++ +/−** +/−** +/−** +/−**
student perceptions ++ +/−*** ++ +/− ++ +/−
*If all requirements are to be met. **Will depend on how much the requirements are met. ***Can vary between teachers
and cultures (in some cultures student voice is more welcome than in others).
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to identify gaps between actual teaching quality (“How are you going?”) relative to, expli-
citly or implicitly, desired teaching quality (“Where are you going?”) that were discussed in
this article can form the starting point for improvement action (“Where to next?”). Feed-
back can increase motivation or engagement and effort to reduce the discrepancy
between where one is and where one would like to be. It can also lead tomore cue search-
ing and a better understanding of how things work and how things can be improved,
which can lead to improved task processes. However, the impact of feedback is more
complicated than meets the eye.

In their famous meta-analysis of feedback research, Kluger and DeNisi (1996) revealed
that feedback interventions impact learning positively as well as negatively. Their feed-
back intervention theory (FIT) states that learning in response to feedback will depend
on the cues provided in the feedback in combination with specific task characteristics,
personality factors, and situational variables.

First of all, tasks vary in complexity and in the degree to which it is knownwhat themost
effectiveways to execute a task are. Teaching is a very complex context-specific task, which
makes it hard to diagnose and improve (under)performance in response to feedback, also
because we do not have unambiguous instruments to measure teaching quality.

As far as the influence of the feedback cues are concerned, Kluger and DeNisi (1996)
postulate that a negative discrepancy in the feedback information compared to a stan-
dard will most probably lead to increased effort. The effort will be maintained if it
leads to a reduction of the discrepancy. However, if it does not lead to improvement,
then the attention will shift from the task to the self, which will impede learning. Positive
feedback most probably will lead to raising one’s own standards and increase effort, but it
can also lead to keeping the same standards and even to reducing efforts (Wiliam, 2011).

In addition to the positive or negative sign of the feedback, other feedback character-
istics also influence its effectiveness. Crucial is how much the feedback recipients can
learn from the feedback about their performance, as well as to what extent the feedback
supports performance improvement by giving hints about how improvement can be
accomplished. Feedback characteristics that matter are (Hattie & Timperley, 2007;
Kluger & DeNisi, 1996; Visscher, 2015; Visscher & Coe, 2003):

. the comprehensibility of the feedback;

. the practically feasible feedback frequency: frequently enough to enable performance
monitoring, but not too frequent, to prevent being a burden;

. the time laps between task execution and feedback provision (in case of much delay,
the answer to “How am I going?” may already have changed too much);

. the content of the feedback in terms of whether the feedback is about task perform-
ance (performance is good or bad), the process (of task execution), self-regulation
(directed at the monitoring and regulation of actions toward the learning goal), or
the self (e.g., “Well done” or “That’s an intelligent response”). Feedback on the self
can imply praise or be threatening and does not enhance learning (Hattie & Timperley,
2007);

. the degree to which the feedback only indicates whether overall performance is
“good” or “bad” or (also) provides more fine-grained information regarding (a) particu-
lar task component(s) that can be improved;

. the degree to which the feedback indicates how performance can be improved.
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Table 2 shows that we think that in most cases the results of the four teaching quality
measurements as such (thus, apart from the interpretation of the scores), apart from
value-added measures, will be quite comprehensible.

Student perceptions of teaching quality these days can be fed back frequently in a
digital form (Bijlsma et al., 2019). The other forms of feedback in the practice of schools
generally are infrequent because of the required resources and lacking information
(VAM). Value-added measures of teaching quality in many cases become only available
once or twice a school year, if at all, which is not beneficial for improving teaching
quality (e.g., for monitoring the effects of the improvement measures taken). The other
three measurement types can provide feedback without much delay. Whether the feed-
back points more to the task, process, or the self depends on what is measured, how the
feedback is presented to teachers, and how the feedback is interpreted and attributed by
a teacher (Hattie & Timperley, 2007): Are measurement results attributed to their efforts,
or, for example, to the quality and efforts of their students, or incorrect judgments by
lesson observers or students? This does not apply to teacher self-evaluations, but, as indi-
cated, few teachers rate themselves as underperformers.

Lesson observations and SPTQs, especially if combined with a dialogue about the feed-
back between, respectively, teacher and lesson observer and between a teacher and their
class, provide the most fine-grained feedback.

VAMs do not provide hints for individual improvement. Self-evaluations also do not
inform teachers much regarding to what they should work on and how to improve pro-
fessionally. Compared to lesson observations combined with coaching, SPTQs provide
teachers with less information about how teaching quality can be improved. Students
can be asked to also provide recommendations for improvement as part of the assess-
ment, or after the results have become available, in a dialogue about the feedback
between teachers and students. However, such improvement hints may be limited in
terms of expertise, compared to improvement support from experienced coaches.

Feedback effects are not only dependent on the cues in the feedback but, in case the
feedback is given by a person, also on characteristics of the feedback giver: for example,
what do they consider important, how much teaching experience do they have them-
selves, do they show empathy and support towards the teacher (Wiliam, 2011).

The characteristics of feedback recipient(s) (Kluger & DeNisi, 1996, use the term “person-
ality factors”) are also important for the effect the feedback will have. Does the recipient
accept or reject the feedback, for example, the opinions of students about their teaching

Table 2. Feedback characteristics per measurement type.

feedback
comprehensiveness

practically
feasible
feedback
frequency

time laps
execution –
feedback

feedback on
task/process/

self-
regulation/self

fine-
grained

improvement
hints

value-added
measures

−− −− −− T/S −− −−

self-
evaluations

++ −− ++ P/S +/− −−

lesson
observations

++ − ++ P/S ++ ++

student
perceptions

++ ++ ++ P/S + +

Note: T = task; S = self; P = process.
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quality (more about this in Block 3 below)? How motivated is a teacher really to improve?
The latter may correlate with a teacher’s age, experience, and self-efficacy and a teacher’s
performance level. The extent to which a teacher has the competences to improve in
response to feedback will also influence the feedback impact (Visscher, 2021). Feedback
to persons highly familiar with a task (e.g., experienced teachers) can be inhibiting
because it interrupts automatic scripts. Feedback to persons less familiar with a task
can lead to generating and testing personal hypotheses. If the hypotheses match
reality and are deemed to be correct, they can lead to learning effects. If not, learning
may not occur (Kluger & DeNisi, 1996).

Hu and van Veen (2020a) describe two coaching strategies based on feedback pro-
vided after lesson observations: prescriptive and collaborative coaching styles, in which
the latter coaching pedagogy creates more constructive dissonance.

With respect to the situational factors influencing feedback impact, one can think of the
following examples: the degree to which the school environment is safe (e.g., for openly
discussing an attempt to improve performance), improvement-oriented, cooperative, and
supportive and facilitates improvement in terms of the resources required for working on
improvement (e.g., time and money; Schildkamp & Kuiper, 2010).

The empirical study of Hu and van Veen (2020b) revealed that meaningful teacher
engagement in a professional development (PD) program, involving lesson observations
and feedback, typically occurred in three interrelated conditions: (1) voluntary partici-
pation in the PD program; (2) a safe and collaborative PD culture, which allowed the dis-
sonance to be constructive rather than destructive; and (3) the creation of sufficient
dissonance between what teachers already know and the new information provided in
the PD program (cognitive/conceptual friction).

Overall, we conclude that lesson observations and SPTQ generate feedback content
that provides a good basis for formative purposes, and that the characteristics of the feed-
back giver, the recipient, and the context of the feedback recipient influence feedback
effects.

Block 3: improvement-oriented actions

Feedback does not always reach the target group (Weiss, 1998), but if teachers, teacher
departments, and/or principals do receive some form of feedback regarding teachers’
professional strengths and weaknesses, then the nature and quality of the follow-up
activities conducted by the recipient(s) and relevant others (e.g., peers, principals, external
coaches) are decisive for the extent to which teaching quality (Block 4) and student out-
comes (Block 5) will improve.

If feedback is not ignored or rejected, and teachers are willing to use some form of
feedback for improving their professional competences, that still may be difficult
(Wiliam, 2011). If a teacher attempts to improve professional competence, hopefully
the focus will be on the right aspect of that competence. If not, then much effort may
be wasted. As explained in Block 2, feedback may not always be fine-grained enough
to know what to work on precisely. If the feedback is more detailed, and for example indi-
cates insufficient teacher classroom management skills, or limited cognitive activation of
students, then the improvement activities can be targeted to those skills. Such feedback
still requires a further diagnosis of what precisely is below standard (which aspect of
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classroommanagement, etc.) and what causes underperformance. Improvement then still
may be difficult, for instance, because teachers may not have an idea of how aspects of
their professional competences and performance can be improved, or, in case they do
know this, they themselves may not have the skills or resources to accomplish improve-
ment (Weiss, 1998).

How do professionals in other fields besides education improve? Ericsson’s (2006)
research of expert performance in domains like medicine, music, chess, and sports
shows that expert performers in these domains acquire their superior performance by
means of deliberate practice. They have a strong motivation to improve, deliberately
step out of their comfort zone, search for those performance aspects that are not
perfect yet, and focus their improvement activities on a small performance aspect
where there is room for improvement. After formulating a very precise improvement
goal, they work intensively on accomplishing the goal. This improvement work is done
regularly and intensively, but each time only for a short period of time (e.g., every day
for 30 min) as it is tiresome because they are not good at what they try to improve.
The work is continued until the improvement goal has been accomplished.

Translated to our topic, this raises the question what quality teaching or specific
aspects of quality teaching (e.g., quality instructional differentiation) look like in detail
and which knowledge steers teachers’ decisions. Such quality benchmarks are important
for teachers who want to evaluate their performance. If such information is not available,
solid knowledge about how teachers who do not (yet) possess specific desired teaching
competences can acquire those competences effectively will be lacking too. If you cannot
measure it, you cannot improve it (Ericsson, 2006). In our opinion, our knowledge base on
quality teaching and how to get more of it is still limited. Some evidence on teaching
characteristics that correlate with student achievement (e.g., Brophy & Good, 1986; Rosen-
shine, 2012) derived from process-product research is available. However, detailed, gen-
erally accepted knowledge of what all components of pro-active, interactive, and retro-
active teaching (cf. Figure 2) ideally look like is not available. The same applies to how
specific teaching skills (e.g., how to teach student self-regulation well) can be acquired
best. Moreover, teacher professional development activities are not seldom undertaken
without much attention for the learning-psychological prerequisites for professional
learning (Kennedy, 2016).

The literature about designing training programs for acquiring all sorts of, not
necessarily education-specific, complex professional competences is much more
detailed and empirically validated than the literature on teacher professional develop-
ment, and thus is something from which teacher professional development can benefit
much. The four-component instructional design (4C/ID) model by van Merriënboer and
Kirschner (2007) is a validated methodology for the cognitive task analysis of “quality”
professional task execution (e.g., the analysis of how expert air traffic controllers, expert
medical specialists, expert software designers, and expert teachers work and reason),
and for subsequently designing professional training programs for acquiring the com-
petences for quality task execution. Training programs are designed on the basis of the
results of a cognitive task analysis, following an explicit learning-psychological rationale.
In the training programs, learning tasks are included that are representative of the
complex task to be learned. Learners start with a simple task and continue with more
complex tasks if a task is mastered at a specific level of complexity. The learner
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support given to a learner learning the tasks at first is elaborate but decreases as tasks
are mastered better by learners. The learner is provided with information that is impor-
tant for executing the routine and non-routine subtasks: the cognitive strategies and
mental models that are important for taking decisions in varying situations (van Mer-
riënboer & Kirschner, 2007).

Common practice is that teachers receive some form of feedback on their professional
performance. Improvement-oriented actions in response to the feedback may, among
others, include searching for relevant information in the literature and on the internet,
attending a conference, observing lessons of colleagues (of the same, higher, or a
lower professional quality), taking a course, receiving coaching from an expert or col-
league, engaging in lesson study, and starting a professional community with peers.
The effects of these improvement-oriented activities will be influenced by the extent to
which:

. the improvement activities address a teacher’s developmental needs: Did the recipient
interpret the feedback correctly and choose a performance aspect that indeed requires
improvement?;

. the characteristics of quality and expert performance are known for the teaching
aspect one tries to improve;

. the designed professional development activities are based on a valid learning theory.

Bringing it all together

The aforementioned analysis has shown that the consequential validity of measuring
teaching quality for improvement is far from self-evident. Working on the improvement
of teaching quality in a data-based way is a very complex process that only will be
effective if many preconditions have been fulfilled.

Teaching quality has many different aspects, and every teaching quality measure is
imperfect in terms of reliability and validity. No single measurement approach captures
the full range of the pro-active, interactive, and retro-active aspects of the teaching
process, nor the range of teacher knowledge, skills, and attitudes required for the
various stages of teaching. This implies that conclusions about the quality of a tea-
cher’s teaching always should be drawn with care. Neither does this imply that
attempts to estimate proxies of teaching quality are useless, nor that measurement
improvement is not needed. Being aware of the imperfections of our measures, we
should deliberately work on improving them step by step, for example, by improving
the operationalization of the constructs measured, by increasing the focus on low-
inference items, by combining the perspectives of lesson observers with those of stu-
dents, by incorporating and adjusting for relevant context information, and by incor-
porating (subject-specific) knowledge, skills, and beliefs of teachers in the
operationalization of teaching quality. Our analysis revealed that lesson observations
and SPTQ meet our evaluation criteria more favorably compared to VAM and
teacher self-evaluations. We as researchers should investigate how the instruments
for measuring the student and the observer perspective can be used in such a way
that the strengths of each perspective can be benefitted from. Maybe measures of
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teachers’ value added could also be improved. The value teachers add on average to
students’ knowledge, attitudes, and skills, across many school years, might become an
accurate indicator of the results of their teaching. Better ways to calculate teacher
VAMs and to translate the VAM indicators into easily comprehensible information
for teachers will also be needed, and VAM measures should cover more than students’
academic performance in a few core subjects in the final grades (see Figure 2 for
examples of other relevant student outcomes).

Working on improvement in response to feedback presupposes a whole range of com-
petences and resources: knowledge about how to interpret and deal with the feedback
for improvement, a qualified feedback giver, a feedback recipient, and a school team
that really strive towards improvement and that support and facilitate the improve-
ment-oriented activities. In our view, it requires too much expertise and too many
resources (e.g., time and money!) of the average school to be able to do this on their
own given that they have not been trained for such complex activities. This means that
for teachers to become “as good as possible” in their core work, and to improve during
their whole career, their professional development will have to be organized in a
different way. Schools need the time and financial resources to work in cooperation
with external experts towards improving teaching quality as a regular part of their
work. If standards are to be raised, other approaches to professionalization are required.
If continuous development is the aim, then governments should spend much more
money on education, such that teachers will have the time and facilities to work on
improving complex teacher competencies in a profound way, by paying attention to
pro-active, interactive, and retro-active teaching.

In addition, empirically verified standards for quality teaching (e.g., quality differen-
tiation, quality classroom management, quality formative evaluation) need to be devel-
oped on the basis of empirical research. Such professional standards can be derived
from in-depth cognitive analyses of how expert teachers in specific teaching aspects
teach, think, and decide. Clearer conceptions of quality teaching will allow for better
evaluations of teacher skills, knowledge, and beliefs. The complexity of acquiring
complex teaching skills is often underestimated. Too many teacher professional develop-
ment activities lack evidence-based, learning-theoretical foundations and as a result do
not support the accomplishment of the learning goals adequately. The use of validated
instructional design models like the 4C/ID model (van Merriënboer & Kirschner, 2007)
can be of great value for designing better teacher professionalization interventions.
Such designs should be tested and optimized, and along that road eventually lead to
larger scale interventions for acquiring the standards for high-quality teaching (cf.,
Borko, 2004).

Changing and improving teachers’ knowledge, attitudes, and skills in a data-based way
is far from easy, changing teachers’ practices in their classrooms is evenmore difficult, and
improving the achievements of their students on a large scale is even harder. But we do
have examples of successful attempts (Allen et al., 2011; Borman et al., 2007; van Geel
et al., 2016). Building on those and taking account of the recommendations made here
can bring us further regarding our knowledge base of how teachers can learn and con-
tinue to develop their competences in such a way that their students also learn and
develop more.
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