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This systematic literature review was conducted in order to further the understanding of how learning processes
act as mediators between teaching quality and student achievement. Eighteen quantitative studies were included
for analysis. In 24 of 53 mediation paths (45%) learning processes were identified and confirmed as mediators
and in 29 mediation paths (55%) non-significant mediating effects were found. The complexity of the included
studies’ context, methodology, conceptualization, and operationalization posed challenges for a quantitative

synthesis. The findings provide some initial ideas for how to better design future research into indirect effects of

teaching quality.

Identifying the factors which affect educational outcomes enables
the creation of optimal learning environments and improves student
achievement (Hattie, 2009). There is general consensus that teaching
quality is crucial for learning (see for example Fauth et al., 2019;
Rimm-Kaufman & Hamre, 2010) so it is not surprising that many
empirical studies demonstrate a positive relation between teaching
quality and a key aspect of student learning, student achievement (for
overviews see Muijs et al., 2014; Seidel & Shavelson, 2007). However,
studies have also found non-significant direct effects between teaching
quality and student achievement (for an overview see Praetorius et al.,
2018). From a constructivist perspective, this inconsistency can be
explained by looking at the mechanisms that operate between teaching
and achievement, the learning processes undertaken by students in
order to learn the content being taught (De Corte, 2004; see also the
opportunity-use model, Helmke, 2012). This review aims to develop a
better understanding of these mechanisms by categorizing how re-
searchers have conceptualized, operationalized, and measured teaching
quality and learning processes, and reporting how the studies show that
learning processes mediate the relationship between teaching quality
and student achievement.

1. Conceptualizing teaching quality and its link to achievement

Based on the educational effectiveness paradigm (see Fauth et al.,
2019; Praetorius et al., 2017; Rimm-Kaufman & Hamre, 2010; Scheerens
& Blomeke, 2016; Seidel & Shavelson, 2007), we define teaching quality
as a social practice that is co-constructed by students and teachers
around content, has been shown to have a positive impact on student
learning, and accords with normative assumptions, values, and beliefs
(see Berliner, 2005; Fenstermacher & Richardson, 2005; Praetorius
et al., 2018). In order to empirically study such a complex construct,
researchers have developed a number of frameworks and models that
use sets of distinct dimensions to describe teaching quality.

One such model is the MAIN-TEACH (Charalambous & Praetorius,
2020). This model offers an integrative systematization of generic and
subject-specific dimensions of teaching quality across many different
subjects (see Praetorius et al., 2020; Praetorius & Grasel, 2021), relates
the dimensions to each other, and is based on a synthesis of 12 generic,
content-specific and hybrid frameworks currently in use, such as the
Classroom Assessment Scoring System (CLASS) and the Three Basic
Dimensions (TBD). The model has seven dimensions: Selecting and
addressing content- and subject-specific methods (e.g., choosing
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relevant and developmentally appropriate methods and content), sup-
porting practice (e.g., selecting tasks for students to strengthen their
procedural knowledge), cognitive activation (e.g., using questioning
techniques to foster critical thinking), formative assessment (e.g., giving
high-quality feedback for improvement), classroom and time manage-
ment (e.g., maintaining rules and routines), socio-emotional support (e.
g., creating a respectful and caring atmosphere), support for active
engagement (e.g., requiring participation) and differentiation and
adaptation (e.g., adaptation of tasks according to students’ previous
achievement levels).

Reviews have revealed that studies into how these dimensions of
teaching quality affect student achievement often have inconsistent re-
sults. For example, a review of studies conducted within the TBD
framework, which focuses on the dimensions of cognitive activation,
classroom management, and student support, found the theoretically
predicted relations between the dimensions and student outcomes in
only about half of the studies (Praetorius et al., 2018). A meta-analysis
found that the association between the quality of the teacher-student
relationship and student achievement was positive in most studies and
negative in others (Roorda et al., 2011). Studies have reported that
teaching quality dimensions have statistically significant positive, sta-
tistically non-significant, or even statistically significant negative direct
relations with student learning outcomes. It is important to identify the
reason for these varied results and this requires an improved under-
standing of the theoretical underpinnings of the relationship between
teaching quality and student achievement.

According to constructivist learning theory, teaching quality does
not directly affect student achievement, but has an indirect effect when
students use the learning opportunities provided by the teacher (see for
example Fend, 1984; Helmke, 2003; Seidel, 2015). The relationship
between teaching quality and student achievement is therefore a
sequential one. Teaching quality has an influence on aspects of student
learning processes, such as attention or motivation, which in turn affect
achievement. When learning processes are linked to achievement they
can serve as explanatory mechanisms, even when the direct relationship
between teaching quality and student achievement is not statistically
significant (see Rucker et al., 2011). Equally, when studies show a sta-
tistically non-significant direct effect of teaching quality on student
achievement, it does not necessarily mean that teaching quality had no
effect on achievement. It may be that mediating mechanisms through
which teaching quality indirectly affects student achievement play a role
(see Rucker et al., 2011; for studies in other fields with statistically
non-significant direct effects but significant indirect effects see, for
example, Golke et al., 2019; Han et al., 2016). Therefore, studying
mediators between teaching quality and student achievement should
help to explain the mixed direct effects found by studies.

1.1. Conceptualizing learning processes and their role as mediators

Learning processes are defined and operationalized in many ways by
different disciplines in education and psychology, but theoretical
frameworks also vary within disciplines (e.g., Leon et al., 2017; Reyes
et al., 2012). For example, the opportunity-use model, an important
theoretical approach in research on teaching quality, describes the
mediation between teaching and learning (e.g., Cappella et al., 2016;
Helmke, 2012; Klieme et al., 2009). Helmke (2012), in his version of the
opportunity-use model, categorizes learning processes based on when
they happen (time-on-task during instruction vs. learning processes
outside of the classroom). Lipowsky (2006) emphasizes exercises, revi-
sion, and homework, while Seidel (2014) focuses on student variables
related to motivation and emotion. The TBD model of teaching quality
(Klieme et al., 2009; Praetorius et al., 2018), which is also based on the
opportunity-use model, assumes that time-on-task, high-level thinking,
and satisfaction of three psychological needs are the mediating factors
between teaching quality (i.e., classroom management, cognitive acti-
vation, and student support) and student outcomes. In the conceptual
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model of teaching, self-regulation, school engagement, and motivation
are mediating factors between teaching quality (i.e., classroom organi-
zation, emotional climate, and instructional method) and student out-
comes (Cappella et al., 2016). The umbrella term learning processes
covers a very diverse group of variables.

Any one variable may also be conceptualized in many different ways.
For example, some models describe student engagement as a learning
process (e.g., Vermunt & Verloop, 1999) but researchers make different
assumptions about the exact nature of student engagement. While Reyes
et al. (2012) define student engagement in terms of motivation and
consider effort, interest, and enjoyment as indicators of motivated
behavior, Leon et al. (2017) focus on the volitional and self-regulatory
aspects of engagement. Motivation and volition are connected, but
they are conceptually different (see Elbe & Sieber, 2020; Filsecker &
Kerres, 2014). °

Although learning processes are heterogeneous (Vieluf, 2022), it is
generally agreed that learning processes are those personal student pro-
cesses that contribute to an individual’s learning in the classroom. These
processes include self-directed changes in cognitive structures, knowl-
edge networks, and understanding of the world, as well as in motivation,
emotions, attitudes, and beliefs (Seidel, 2014). Other processes which
refer to metacognition or even external aspects observable by others,
have also been defined as learning processes (Vieluf, 2022). Therefore,
to correctly categorize the processes addressed in this systematic review,
it is important to use a comprehensive framework. The self-system
model of motivational development (SSMMD; Connell & Wellborn,
1991; Skinner et al., 2009) takes an integrative stance on the differences
in the conceptualization and operationalization of learning processes by
differentiating between self and action (see Dincer et al., 2019). Self is the
motivational system which includes beliefs, values, attitudes, and
self-perceptions and refers to motivational aspects (e.g., basic psycho-
logical needs, self-efficacy, competence, intrinsic motivation). Action is
directed by motivational processes and refers to engagement-related
aspects (e.g., self-regulation, participation). Using the broad categories
of self and action enables a categorization of the many learning processes
so that those that can act as mediators between teaching quality di-
mensions and student achievement can be identified. Viewing the
learning process in terms of self and action also allows for an assessment
of whether the learning processes are more proximal or distal to the self.
This distinction is helpful in light of possible issues with the oper-
ationalization, measurement, and mediating effects of those learning
processes. While aspects in the self category are likely to be best assessed
by students, aspects categorized as action may be more suitable for
assessment by observers, parents, or teachers (Connell & Wellborn,
1991).

1.2. The review

This systematic literature review aims to identify and describe pub-
lished studies that examine the mediating paths between teaching
quality and student achievement. To categorize the different studies, we
use two models, the MAIN-TEACH model and the SSMMD. The cate-
gorization of the studies or mediating paths contributes to our review in
two ways. First, it enables the presentation of the expansive concepts of
teaching quality and the learning processes in a compact and structured
fashion. Second, using the MAIN-TEACH model and the SSMMD helps to
identify the number of studies or paths in each category, allowing for
more differentiated analyses for teaching quality dimensions and
learning processes.

We address the following research questions:

> Motivation is about building intentions and is seen as the force behind
goals, but volition is seen as the process which turns one’s intention to action
and is responsible for attaining goals (Schunk, 1996).
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1. How is teaching quality conceptualized and operationalized in the
reviewed studies?

2. What types of learning processes are assessed as mediators? How are
they operationalized?

3. What do the findings of empirical studies tell us about how learning
processes function as mediators between teaching quality and stu-
dent achievement?

2. Method

This section presents the inclusion-exclusion criteria, literature
search, selection process, quality assessment, and data extraction
methods used. To ensure transparency and replicability, we explain the
rationale for our decisions and refer readers to Supplemental Material I
(see Tables S6-511), which gives further, detailed, information on the
methodology of our review. We also report on the challenges posed by
the review process as a guide for future researchers (Alexander, 2020).

2.1. Inclusion-exclusion criteria

Teaching quality. We selected the aspects of conceptualizing and
measuring teaching quality, learning processes, and student achieve-
ment that would qualify a study for inclusion or exclusion. First, we
defined teaching quality as teaching characteristics involving teacher-
student interactions in the classroom (Fauth et al., 2019;
Rimm-Kaufman & Hamre, 2010). Aspects such as teacher planning,
materials, or curriculum are important for preparing teaching and
learning but are conceptually separate from the actual teaching and
learning processes that happen in the classroom (Openshaw & Clarke,
1970), so we excluded studies focusing only on teacher preparation or
homework quality. Teacher characteristics such as self-discipline and
motivation were also excluded because these are teachers’ personal
traits rather than teaching behaviors (Rimm-Kaufman and Hamre,
2010). Studies which conceptualized the quality of the learning envi-
ronment as a combination of teaching quality both in and out of the
classroom, focusing on whole school, faculty, or university quality, were
also excluded. Second, we did not set a criterion to exclude studies on
the basis of assessment method (e.g., student, teacher, or observer rat-
ings). We instead looked at how teaching quality was conceptualized
and operationalized. Because teaching quality is highly teacher-specific
(Wagner et al., 2013), we excluded studies that operationalized teaching
quality only at the school level or by aggregating several teachers. Third,
we focused on typical classroom teaching, face-to-face interactions be-
tween teachers and students. We excluded research into interactions in
other settings such as distance education, online learning, flipped
classrooms, and blended learning. Finally, we included studies where
teaching quality was not only assessed as an independent variable. For
example, in one study students’ personality traits were predictors of
student-teacher relationship quality, which in turn was the predictor of
students’ motivational beliefs and achievement.

Learning processes. For learning processes, we included state variables
of students’ behavioral, emotional, motivational, or cognitive learning
experiences such as attention, engagement, motivation, and emotion
(Schukajlow et al., 2017). We excluded studies that assessed student
background variables such as ethnicity and socio-economic status (SES)
as mediators or considered intelligence, personality traits, general be-
liefs, or values, because these are conceptually separate from learning
processes (Helmke, 2012; Seidel, 2014; Vieluf et al., 2020).

Student achievement. Student achievement outcomes were measured
by a test, specific task, course grade, or self-reported test results. Studies
could include more than one predictor, mediator, or outcome. Standard,
serial, and multiple mediation analyses were included. One important
criterion for inclusion was that studies had to mention mediation,
explicitly or implicitly, in their aims or research questions (see Supple-
mental material II for a more detailed explanation). One study excluded
two hypothetical mediation paths in its mediation model because the
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classroom level correlation between two teaching quality dimensions
and the learning process/achievement was non-significant before
mediation was analyzed (Pakarinen et al., 2010). We could not inves-
tigate these paths in our review.

We included studies conducted in classroom settings in regular ed-
ucation from kindergarten to undergraduate university level. We
excluded studies involving children below age four and graduate stu-
dents. The review’s goal was to summarize and compare studies from a
general population so we excluded studies that focused on gifted stu-
dents or students with special educational needs (SEN) or disabilities.
However, we included studies that controlled for students with SEN in
their models.

The review included English and German articles published in peer-
reviewed journals. There was no pre-set boundary for publication year.
Books, book chapters, conference proceedings, theses, and dissertations
were excluded (for a similar procedure, see e.g., Heitink et al., 2016).
During the title-abstract screening we also excluded articles for which
there were no abstracts available on the databases. The review focuses
on mediation analysis in quantitative empirical studies. Therefore, we
excluded qualitative, mixed-method, and case studies, literature re-
views, meta-analyses, methodological papers (e.g., the development of
an instrument), and theoretical papers.

2.2. Literature search

We searched the literature in November and December 2019. We
retrieved relevant studies in EBSCO (ERIC, PsycINFO, PsycARTICLES),
Web of Science, Scopus, FIS Bildung, and Google Scholar. First, we
scanned some well-known articles, book chapters, and theoretical pa-
pers to find the appropriate keywords and phrases for the search such as
“process-mediation-product” (e.g., Brophy, 1986) and combined “qual-
ity of teaching”, “mediation”, “student”, and “achievement” (PICOS,
Participants, Interventions, Comparisons, Outcomes, Study Design;
O’Connor et al., 2008). We included their synonyms, antonyms, and
hyphenated versions for a more comprehensive search. We conducted
broad searches to explore how teaching quality or teaching effectiveness
are investigated. Specific dimensions were not searched for. We also
translated keywords and phrases from German. The names of German
models (i.e., Angebots-Nutzungs-Modell) were translated into English
differently in different publications (e.g., opportunity-use model or
offer-use model). So, we tailored our strategy to ensure consistency
between databases (Kugley et al., 2016). For example, we used a Bool-
ean operator “NEAR/2” for Web of Science and “W2” for Scopus. These
operators helped to find keywords close to each other. For instance,
“quality NEAR/2 teaching” targeted a wide range of combinations of
phrases such as “quality of mathematics teaching” (see a sample search
strategy in Table S6).

We needed to amend these search strategies for FIS Bildung and
Google Scholar because of technical limitations such as a lack of oper-
ators, truncations, and space (Boeker et al., 2013). For FIS Bildung, we
conducted separate searches by combining different keywords (for an
example in FIS Bildung, see Okan et al., 2018). In Google Scholar, we
selected only the most relevant group of keywords and searched for
them separately. We screened the first 10 pages (i.e., 100 results, in total
400 results) because the number of irrelevant results increases in later
pages (Bramer et al., 2017; Kulik & Fletcher, 2016). Finally, we used a
backward and forward snowballing technique, checking reference lists
and tracking citations, to enhance the literature search (Brunton et al.,
2012).

2.3. Selection process

The selection procedure is presented in Fig. 1. A search of databases
that support advanced systematic searches resulted in 995 references.
FIS Bildung and Google Scholar yielded a further 48 and 400 references
respectively. In total, 1443 results were identified. We exported the



. Alp Christ et al.

Records identified through
database screening

EBSCO, Web of Science, Scopus
(n=995)

Additional records found
from other sources

FIS Bildung
(n=48)

Google Scholar
(n=400)

Records after duplicates removed
(n=638)

Additional records screened
(n=418)

Records screened
(Title-abstract screening)
(n=1056)

Records excluded
(n=1015)

Full-text articles assessed
for eligibility
(n=41)

Full-text articles excluded
with reasons
(n=23)

Articles selected for snowballing Articles found after snowballing
(n=18) (n=3)

Full-text articles assessed Articles excluded after
for quality quality assessment
(n=21) (n=3)

Reviewed studies
(n=18)

Fig. 1. Flow diagram of the systematic review.

search results to JabRef for title-abstract screening. First, duplicates
were manually removed, then titles and abstracts were screened (Gough
et al.,, 2012; Higgins & Green, 2011). The first phase of title-abstract
screening was trivial exclusion. If abstracts mentioned that studies
were not quantitative or published in a peer-reviewed journal, we
excluded them without further investigation. In the second phase, we
eliminated abstracts based on the other inclusion-exclusion criteria.
Mentioning quality or effectiveness of teaching either in the title, ab-
stract, or keywords, and implying mediation analysis between teaching
quality, learning processes, and achievement were two important
criteria for selecting abstracts (for the title-abstract screening form, see
Table S7). After this procedure, the second author checked and
confirmed that each selection was accurate and consistent. We did not
compute the number of excluded studies per criterion because any study
could have been excluded on the basis of more than one criterion (e.g.,
teaching quality, learning processes, achievement, and mediation).

For the full-text screening, the first author trained a second rater on
the aims, inclusion-exclusion criteria, and the screening and coding
procedure (Gough et al., 2012; Petticrew & Roberts, 2006). We used
Mendeley Reference Management Software in this phase. The two raters
coded one study together. The second rater then screened a random
sample of 41 studies (24%) independently, using the guide and the
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full-text screening form (see Table S8). Inter-rater reliability, percentage
agreement, was 70%, which is considered sufficient (see Jonsson &
Svingby, 2007). We discussed debatable items and revised our
inclusion-exclusion criteria until full agreement was reached. This pro-
cedure resulted in the inclusion of 18 of the 41 studies (see Table SO for a
detailed description of the reasons for exclusion). Checking the refer-
ence lists of the 18 studies forwards and backwards resulted in the in-
clusion of three more studies (see Table S10).

2.4. Quality assessment

We used the Methodological Quality Questionnaire to critically
appraise the studies (MQQ, Acosta, Garza, Hsu, Goodson, 2020; Acosta,
Hsu, Goodson, Padron et al., 2020). We used only the first seven of the
nine questions in the questionnaire because the last two covered im-
plications and practices that were outside the scope of our review (see
Supplemental II for the details). The first author and a second rater
assessed the quality of each study, checking if they satisfied the seven
criteria and marking “yes” or “no” answers (e.g., “Was the research
design described?”). The first author trained the second rater. The raters
worked together to code a study. Then they each independently coded
another randomly selected study. The inter-rater coding agreed 100%,
but the raters discussed their rationales for their judgements to ensure
that agreement was not the product of chance. Then, the second rater
assessed the quality of a random subsample of the selected articles in
English (7 of the 21 studies) and one in German. Inter-rater reliability
was 96.9%, which is considered a good level of consistency (Jonsson &
Svingby, 2007). Raters resolved all disagreements by discussing their
justifications for excluding a study (Higgins & Green, 2011). The first
author then assessed the quality of the remaining studies. One study was
excluded because of missing data analysis information. Another study
was excluded because the indirect effect had not been reported and
could not be derived from the published results. After the quality
assessment, the authors discussed any remaining issues and excluded
another study because of a lack of clarity in the data analysis and
incomplete reporting of results.

2.5. Data extraction

We extracted data and recorded the following information for each of
the 18 selected studies: Citation, aims and/or research questions,
country, setting, participants, sample size, course subject, research
design, data analysis, model variables, predictors, mediators, outcomes,
conceptualization and operationalization of teaching quality and
learning processes, and results.

2.6. Methodology for interpreting study results

The review aims to describe the studies in this field and categorize
teaching quality and learning processes using established models.
Although it is not a meta-analysis, the results of the studies are reported
by relying on the most recent developments in synthesizing mediation
effects using the beta coefficients of the bivariate effects (Cheung, 2020).
In the result tables we report both the statistical significance of indirect
effects and the effect size of a given effect (Preacher & Kelley, 2011). The
standardized beta coefficients () of the directed bivariate paths and the
mediation effects were recorded (Table S5). When they were unre-
ported, the mediation effect was calculated by multiplying two reported
beta coefficients. The standardized beta coefficients for two studies were
also calculated from reported unstandardized coefficients (B) and stan-
dard deviations (SD). We treated effects where p < .05 as statistically
significant.

The studies assessed mediation in different ways. Most of the studies
in the review include complex models with more than one predictor or
mediator where the effect of a specific variable and the mediation effect
of interest could have been affected by shared variance with other
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variables in the model. For some studies, the table only shows parts of
the model. Some variables were outside the scope of the review and
others were assessed as variables at different points in time. Therefore,
we highlighted the variables of interest for our review and reported
other variables separately in Tables S2 and S5. The tables show the di-
versity and complexity of the results of mediation models that include
multiple predictors, mediators, or outcomes and have a variety of ap-
proaches to mediation.

3. Results

This section reports the descriptors, design and data analysis
methods, conceptualizations and operationalizations of teaching quality
and learning processes, and results of the selected studies. When sum-
marizing and describing the results of the selected studies, learning
processes were first categorized as self or action. Under the self and action
headings the results were categorized according to the MAIN-TEACH
model of teaching quality. The detailed tables are available as supple-
mental material (see Tables S1-S5).

3.1. Study descriptors

The aims and research questions of the selected studies are presented
in Table S1 and the basic characteristics (e.g., settings and country) can
be found in Table S2 and Fig. 2. Although the search was open-ended in
terms of date, the included articles were all published after 2007,
highlighting the increased interest in examining the mediating role of
learning processes between teaching quality and student achievement
over the past 15 years. The majority of study participants were primary/
elementary and secondary/high school students. Most of the studies
were conducted in European countries or the U.S.A. and focused on
mathematics and reading. The studies measured achievement using
tests, course grades, a combination of tests and tasks, and self-reports of
a test.

3.2. Study design and data analysis

We used authors’ classifications to categorize studies as either lon-
gitudinal or cross-sectional. Two studies that used only covariates from a
previous time point and investigated the mediating effects within one-
time point were also categorized as longitudinal (Guo et al., 2011;
Ponitz et al., 2009).

The studies analyzed the data using regression analysis, SEM, path
analysis, a cluster-robust standard errors approach, or multilevel anal-
ysis (i.e., manifest or latent modeling). Nearly half of the studies ignored
the nested structure of the data; the others considered students to be
nested within classrooms or schools (see Table S2). We included all of
the studies in our analyses, regardless of whether they considered
nesting, but also checked to see if the results varied when only studies
that addressed nesting were analyzed (see Section 3.5).

3.3. Conceptualization and operationalization of teaching quality

To categorize teaching quality according to the MAIN-TEACH model,
sample items provided in the papers and/or the authors’ descriptions
were used (see Table S3). Four of the eight dimensions in this model
were identified in the reviewed studies: Classroom and time management,
socio-emotional support, selecting and addressing content and subject-specifc
methods, and formative assessment. The other four dimensions — differ-
entiation and adaptation, support for active engagement, supporting practice,
and cognitive activation — were not found in the studies. However, nine
studies assessed a combination of at least two dimensions of the MAIN-
TEACH model. For example, instructional support covers more than one
of the MAIN-TEACH dimensions. We labelled this multi-dimension
category combined teaching quality. The studies and dimensions
included in combined teaching quality are reported in Appendix A.
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As expected, the studies in this review conceptualized, operational-
ized, and measured teaching quality in many different ways (see Prae-
torius & Charalambous, 2018). Eight studies conceptualized teaching
quality using theoretical frameworks such as Self-Determination Theory
(SDT) or CLASS, which categorize aspects of teaching in ways that differ
from the categorization chosen for this review. For example, instruc-
tional support in CLASS had to be put in the combined teaching quality
category in our systematic review because it includes two MAIN-TEACH
dimensions, cognitive activation and formative assessment. Eight
studies used broader terms to conceptualize and operationalize teaching
quality as, for example, classroom quality (e.g., Ponitz et al., 2009),
while eight others used a narrower conceptualization, selecting one
specific aspect from a dimension of teaching quality, such as warmth in
the teacher-student relationship, as an indicator for the broader
dimension (e.g., Hughes et al., 2012). Two studies conceptualized
teaching quality using the entire CLASS framework and assessed each of
its dimensions (i.e., emotional support, classroom organization,
instructional support) separately (Hu et al., 2018; Pakarinen et al.,
2010).

The studies used student ratings (n = 9), observer ratings (n = 6),
teacher ratings (n = 1), or a combination of student and teacher ratings
(n = 2) to measure teaching quality (see Fig. 2, Table 1, and Supple-
mentary Excel file).

3.4. Conceptualization and operationalization of learning processes

We retrieved the conceptualization and operationalization of
learning processes from the original publications and categorized them
according to the sample items used to assess the constructs (see
Table S4). If no sample item was provided, we chose one item at random
from the scales. If the scales were not available, we noted that no sample
item could be provided. If items were highly heterogeneous, we cate-
gorized these constructs according to the predominant focus of the items
that were consistent (e.g., task orientation, Zee & de Bree, 2017). A few
studies included descriptions instead of sample items (e.g., total amount
of time, McLean et al., 2016). The items for assessing learning processes
varied by subject or even topic specificity within a study. For example,
Burns et al. (2019a) measured students’ intrinsic value of science by
combining enjoyment of science in general with interest in a specific
science topic. In most cases it was possible to categorize learning pro-
cesses as either self or action. However, some studies considered both self
and action when assessing learning processes (e.g., psychological
engagement, Dotterer & Lowe, 2011). We chose to categorize those
cases as action because action is directed by self and therefore covers self,
but self does not cover action (see Skinner et al., 2009).

When the learning processes were categorized as either self or action
(Skinner et al., 2009), it emerged that 10 studies had investigated self
and 11 studies had investigated action as mediators. Within those cate-
gories, motivation-related learning processes (e.g., goals, values, beliefs)
in self and engagement-related (e.g., behavioral engagement) learning
processes in action, were assessed most often. The conceptualization and
the operationalization of learning processes were generally consistent
with each other. However, some studies began by considering broad
concepts (e.g., behavioral engagement) only to then focus on one spe-
cific factor (e.g., paying attention; Dotterer & Lowe, 2011). It is notable
that in some instances, learning processes were operationalized in
different ways by studies using the same theoretical framework (e.g.,
behavioral engagement in the CLASS framework; Dotterer & Lowe,
2011; Ponitz et al., 2009), and sometimes even within a single study (e.
8., Zee & de Bree, 2017).

Most of the studies (n =12) only used student self-reporting to
measure learning processes. Some only used observations (n = 3), others
only teacher ratings (n = 2), and one used a combination of observer and
teacher ratings (n =1) to measure learning processes (see Fig. 2,
Table 1, and supplementary Excel file). When the variables were cate-
gorized, it emerged that self was only captured using student ratings.
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Fig. 2. Number of studies per year, country, setting, subject, and measurements.

However, student, teacher, observer, or teacher and observer ratings 3.5. Mediating effects in the reviewed studies
were all used to capture action.

The results revealed that the mediating effects of learning processes
were mixed. In 24 of 53 mediation paths (45%) learning processes were
confirmed as mediators and in 29 of 53 mediation paths (55%) non-
significant mediating effects were found. To examine the results in
detail, in Sections 3.5.1 and 3.5.2 the mediating paths are described
using the MAIN-TEACH model for teaching quality and the SSMMD
model for learning processes (Skinner et al., 2009). When just the studies
that considered the nested structure of the data were analyzed, the
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Table 1
The mediators investigated in the reviewed studies under the teaching quality and learning processes categories, and their mediating effects.
Teaching quality Mediator: Self Achievement  Mediation effect Citation
Level Yes No
Classroom and time management Classroom organization (OR) Reading attitude Test, Task L1 X, X Hu et al. (2018)
(SR-D)
Classroom organization (OR) Learning motivation (SR-I) Test L2 X Pakarinen et al.
(2010)
Socio-emotional support Emotional support (OR) Reading attitude Test, Task L1 X, X Hu et al. (2018)
(SR-D)
Closeness (SR) and conflict (SR) Task orientation Test L1 X, X, Zee and de Bree
(SR) X, X (2017)
Warmth (SR-I) and conflict (SR-I) Competence belief (SR) Test L1 X X, X, Hughes et al. (2012)
X
Closeness (SR) Closeness (TR), Motivational beliefs (SR) Test L1 X, X, X, X, Zee et al. (2013)
Conflict (TR), Dependency (TR) X, X X, X
Selecting and addressing content- Teacher’s emphasis on the Harmonious passion (SR) and Course grade L2 X Ruiz-Alfonso and
and subject-specific methods usefulness of class content (SR) learning motivation (SR) Leon (2017)
Formative assessment Growth feedback (SR) Intrinsic value (SR) Test L3, X, X Burns et al. (2019a)
L1
Teacher feedback and feedforward Best goal setting (SR) Test L1 X Burns et al. (2019b)
(SR)
Combined teaching quality Instructional support (OR) Reading attitude Test, Task L1 X, X Hu et al. (2018)
(SR-D
Classroom structure (SR) Mastery goal (SR) SR of a test L1 X Bergsmann et al.
(2013)
Perceived fulfillment of needs (SR)  Mastery goal (SR) Course grade L2, X, X Theis et al. (2020)
L1
Teaching quality Mediator: Action Achievement  Mediation effect Citation
Level  Yes No
Socio-emotional support Support (SR + TR) Engagement Test L1 X, X Hughes and Kwok (2007)
(TR)
Support and Conflict Effortful engagement (TR) Test L1 X, X Hughes et al. (2008)
(TR)
Warmth (SR-I) and conflict Behavioral engagement (TR) Test L1 XX XX Hughes et al. (2012)
(SR-D
Closeness (SR) and conflict (SR) Metacognition Test L1 X, X, X, X Zee and de Bree (2017)
(SR)
Combined teaching Classroom quality (OR) Behavioral engagement Test L1 X Ponitz et al. (2009)
quality (OR+OR+TR)
Classroom quality (OR) Engagement (OR) Test L1 X Guo et al. (2011)
Teaching quality (SR) Effortful engagement (SR) Course grade L2 X Leon et al. (2017)
Classroom quality (OR) Amount of time spent off-task (OR) Test L2 X McLean et al. (2016)
and in transition (OR) X
Classroom context (OR) Behavioral engagement (OR) Test L1 X X Dotterer and Lowe (2011)
Psychological engagement (OR) Test L1 X X
Classroom structure (SR) Metacognition (SR) SR of a test L1 X Bergsmann et al. (2013)
Teaching quality (SR) Strategies, motivation discipline Course grade L1 X Christophersen et al. (2010)

(SR)

Note. When there is more than one mediating effect, different subdimensions of teaching quality dimensions (Hughes et al., 2012; Zee & de Bree, 2017; Zee et al., 2013),
measurements of the same subdimension (Zee et al., 2013), student groups (Dotterer & Lowe, 2011), levels of analysis (Burns et al. 2019a; Theis et al., 2020) or
achievement in different subjects (Hu et al., 2018; Hughes & Kwok, 2007; Hughes et al., 2008; Hughes et al., 2012; Zee & de Bree, 2017; Zee et al., 2013) were
investigated. SR = Student rating, SR(I) = Interview with students, TR = Teacher rating, OR = Observer rating, OR(V) = Video analysis. L1 = Student level mediation,

L2 = Classroom level mediation, L3 = School level mediation.

findings were still mixed.°

3.5.1. Self as a mediator

Our review found that the following mediators were investigated in
the category of self: Reading attitude, learning motivation, task orien-
tation, competence belief, motivational beliefs, harmonious passion,

6 The results showed that self was found to be a mediator at school level in
one study (Burns et al., 2019), but at classroom level it was not a mediator in
three studies (Pakarinen et al., 2010; Ruiz-Alfonso & Leon, 2017; Theis et al.,
2020). Action was a mediator at classroom level in two studies (Leon et al.,
2017; McLean et al., 2016). Four studies considered the nested structure of the
data by using the cluster robust standard errors approach: Hughes & Kwok
(2007), Hughes et al. (2008), Hughes et al., (2012) and Zee et al. (2013). All of
these were conducted in the socio-emotional category and their mediating ef-
fect findings were also mixed.

intrinsic value, best goal setting, and mastery goals (see Supplemental
Material, Table S1). Self was investigated as a mediator in five categories
of teaching quality: Classroom and time management, socio-emotional
support, selecting and addressing content and subject-specifc methods,
formative assessment, and combined teaching quality.

Two studies investigated self in the classroom and time management
category. Hu et al. (2018) conducted analyses at the student level
(without considering the nested structure of the data) and found that
reading attitude mediated neither the relation between classroom or-
ganization and receptive vocabulary, nor between classroom organiza-
tion and Chinese reading. Pakarinen et al. (2010) conducted multilevel
analysis and found that in the self category learning motivation also did
not mediate the relation between classroom organization and phono-
logical awareness at classroom level (Pakarinen et al., 2010). Self was
not found to be a mediator in either of these studies.

Four studies investigated self at student level in the socio-emotional
support category. Two of these studies did not consider the nested
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structure of the data. Hu et al. (2018) found that reading attitude
mediated the relation between emotional support and both receptive
vocabulary and Chinese reading at student level. However, Zee and de
Bree (2017) found that task orientation was neither a mediator between
closeness and students’ reading and mathematics achievement, nor be-
tween conflict and their reading and mathematics achievement at stu-
dent level. The other two studies did not conduct multilevel analysis but
addressed the nested structure of the data by employing a cluster-robust
standard errors approach. Hughes et al. (2012) found that students’
mathematics competence beliefs did not mediate the relation between
warmth and mathematics achievement. Students’ reading competence
beliefs also did not mediate the relation between warmth and reading
achievement. The same study also investigated perceived conflict with
teachers. Students’ mathematics competence beliefs mediated the rela-
tion between conflict and mathematics achievement. However, reading
competence beliefs did not mediate the relation between conflict with
teachers and reading achievement (Hughes et al., 2012). Zee et al.
(2013) found that motivational beliefs mediated neither the relation
between conflict and student achievement nor between teacher-rated
closeness and student achievement in reading and mathematics. How-
ever, in the same model motivational beliefs mediated the relation be-
tween student-rated closeness and reading and mathematics
achievement as well as the relation between dependency and achieve-
ment in reading and mathematics. These findings reveal that the
mediating effects of self in this category are mixed at student level.

One study investigated self in the selecting and addressing content and
subject-specifc methods category. In a multilevel serial mediation anal-
ysis, harmonious passion mediated the relation between teachers
emphasizing the usefulness of class content and students’ learning
motivation at classroom level but harmonious passion and learning
motivation did not mediate for students’ mathematics achievement at
classroom level (Ruiz-Alfonso & Leon, 2017). Self did not act as a
mediator for achievement in this category.

Two studies investigated self in the formative assessment category.
Burns et al. (2019a) conducted multilevel analyses and found that
intrinsic value was a mediator between growth feedback and students’
science achievement at both the student and school levels. Burns et al.
(2019b) also found that personal-best goal setting mediated the rela-
tionship between teacher feedback and feedforward and students’
mathematics achievement at student level, but they did not consider the
nested structure of the data in their study. In both studies self was a
mediator in this category.

Three studies investigated self in the combined teaching quality cate-
gory (see Table S2 for conceptualizations of teaching quality). Reading
attitude did not mediate the relation between instructional support (i.e.,
concept development, quality of feedback, and language modeling) and
students’ receptive vocabulary and Chinese reading at student level (Hu
et al., 2018). One study conducted multilevel analyses and investigated
mediation only at the student level. Mastery goals was a mediator be-
tween classroom structure (i.e., task, authority, and evaluation and
recognition) and student achievement at student level (Bergsmann et al.,
2013). However, another study found it was not a mediator between a
need-supportive climate (i.e., autonomy, competence, and relatedness
support) and student achievement at both student and classroom levels
(Theis et al., 2020). Three studies revealed that self has mixed mediating
effects in this category.

In sum, different aspects of self mediated relations in 11 of the 30
paths in five categories of teaching quality. Aspects of the self were found
to act as mediators in the formative assessment category but did not
mediate for achievement in classroom and time management and selecting
and addressing content and subject-specifc methods. Moreover, self had
mixed mediating effects in the socio-emotional support and combined
teaching quality categories. Studies which considered the nested struc-
ture of the data investigated self in eight of the 30 paths. In three of eight
paths self was investigated at classroom level and was found not to
mediate in any of them. In one path it was investigated at school level
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and acted as a mediator. In the remaining four paths self was investi-
gated by studies using a cluster-robust standard errors approach and it
was found to act as a mediator in one of them. Studies that did not
consider the nested structure of the data investigated self in 22 paths and
found that it mediated relations in nine of them.

3.5.2. Action as a mediator

According to the SSMMD, action is directed by human motivation
and represents engagement-related activities such as participation,
cognition, and self-regulation. The following mediators were investi-
gated in the action category: Engagement, behavioral engagement,
psychological engagement, effortful engagement, time spent off-task
and in transition, metacognition, and a combination of strategies used,
motivation, and discipline. Action was investigated as a mediator be-
tween two teaching quality categories, socio-emotional support and
combined teaching quality, and achievement (see Supplemental Material,
Table S1).

Four studies investigated action at student level in the socio-emotional
support category. A study by Zee and de Bree (2017) did not consider the
nested structure of the data and found that metacognition mediated
neither the relation between closeness and achievement nor that be-
tween conflict and achievement. The following three studies considered
the nested structure of the data by using a cluster-robust standard errors
approach. In one study engagement mediated the relationship between
support and achievement in mathematics and reading (Hughes & Kwok,
2007). In another study, support and conflict were assessed jointly in the
models. Effortful engagement was a mediator between either support or
conflict and reading achievement in one model and in another it
mediated the relations between support or conflict and mathematics
achievement (Hughes et al., 2008). Another study looking at behavioral
engagement tested two models to investigate the indirect effects of
warmth on students’ reading and mathematics achievement while two
other models tested the indirect effects of conflict on students’ reading
and mathematics achievement. When the indirect effects between con-
flict and achievement were investigated, behavioral engagement was
found to be a mediator between conflict and both mathematics and
reading achievement in two models (Hughes et al., 2012). However, in
the other two models behavioral engagement did not mediate the rela-
tion between warmth and reading and mathematics achievement
(Hughes et al., 2012). Action thus seems to have mixed effects in the
socio-emotional support category.

Seven studies investigated action as a mediator in the combined
teaching quality category (see Table S2 for conceptualizations of the
combined teaching quality category). In most cases it was shown to be a
significant mediator between teaching quality and achievement.

Five of the studies investigated mediation at the student level.
Metacognition did not mediate the relation between classroom context
(i.e., task, authority, and evaluation/recognition) and student achieve-
ment at student level (Bergsmann et al., 2013). Teaching quality (i.e.,
teacher eliciting interest, teacher building relationships, and teacher
pressure) did not have an indirect effect on achievement affecting stu-
dent motivation, discipline, and strategy use at student level (Christo-
phersen et al., 2010). Classroom quality (i.e., emotional, organizational,
and instructional support), however, did affect achievement through
behavioral engagement at student level (Ponitz et al., 2009). Similarly,
classroom quality (i.e., emotional support and instructional support)
indirectly affected students’ achievement at student level through
engagement, which was operationalized as attention and self-reliance
(Guo et al., 2011). Dotterer and Lowe (2011) investigated the indirect
effects of classroom context (i.e., conflict with teacher, classroom
social/emotional climate, and instructional quality) on student
achievement at student level. They looked at mediating effects in stu-
dents who struggled in class and those who did not and found that
behavioral engagement and psychological engagement only mediated
relations in students who were not struggling.

Two studies investigated mediation at classroom level. Effortful
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engagement was a mediator between teaching quality (i.e., autonomy,
competence, relatedness support) and student achievement at classroom
level (Leon et al., 2017). Classroom quality (i.e., instruction, manage-
ment, and organizational systems) indirectly affected students’ picture
vocabulary at classroom level through amount of time spent off-task and
in transition in the classroom (MclLean et al., 2016). Thus, action
mediated most of the relations in this category.

Various aspects of action mediated the relations in 13 of 23 paths in
two categories of teaching quality: Socio-emotional support and combined
teaching quality. When we look at the socio-emotional support category,
action mediated the relations in half (six of 12) of the paths, and it
mediated relations in seven of 11 paths in the combined teaching quality
category. When we look at the level at which data were measured,
studies which considered the nested structure of the data investigated
action in 11 of 23 paths. Of these 11 paths, action was investigated at
classroom level in three mediation paths and it mediated the relations in
all three of them. Action was also investigated in studies with a cluster-
robust standard errors approach and it mediated in six of eight paths.
Action was investigated in 12 paths in studies which did not consider the
nested structure of the data and it mediated the relations in four of them.

4. Discussion

This systematic review aimed to answer the following research
questions: 1. How is teaching quality conceptualized and operational-
ized in the selected studies? 2. What types of learning processes are
assessed as mediators? How are they operationalized? 3. What do the
findings of empirical studies tell us about how learning processes func-
tion as mediators between teaching quality and student achievement?
When answering the first and the second research questions, the
complexity and diversity of the conceptualization, operationalization,
and measurement of the constructs, as well as the studies’ limited
comparability became apparent. To answer the third research question,
the review categorized learning processes as self or action and investi-
gated their role as mediators. Because of the complex nature of the
findings, our discussion focuses on the five main challenges of our sys-
tematic review, its limitations and possible solutions.

4.1. Challenge 1: Data basis of the review

Teaching quality is a complex phenomenon with many dimensions so
we searched for and reviewed publications that mentioned effectiveness
or quality of teaching in either their title, abstract, or keywords in order
to get as full a picture as possible of the papers in this area. However,
some studies that looked at certain aspects of teaching quality may have
been missed because the selection criteria referred to concepts that
studies may have labelled as classroom management rather than
teaching quality. Also, many aspects of teaching quality in the studies
could not be assigned to just one category but rather fit into multiple
combinations of categories. Moreover, half of the categories in the
MAIN-TEACH model did not explicitly appear in our review. This could
indicate that the mediating role of learning processes between those
dimensions of teaching quality and student achievement have not yet
been examined in terms of teaching quality and effectiveness, relevant
studies which investigated those four dimensions were not picked up by
our search technique, or some studies in the combined teaching quality
category include those missing dimensions within their holistic assess-
ments (see Appendix A). Instructional support, for example, includes
more than one dimension in the MAIN-TEACH model (e.g., cognitive
activation, formative assessment, and selecting and addressing the content
and subject-specifc methods). Some of the challenges described are also
true for the SSMMD.

Using the MAIN-TEACH model and the SSMMD for categorization
resulted in too few studies falling into each of the categories for us to be
able to draw a firm conclusion that self or action mediate in some
teaching quality categories but not in others. The variety of
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operationalizations employed in the studies and the small number of
studies that fell into each teaching quality category meant that, although
we were able to classify the results into our mediator categories, we were
unable to analyze all possible combinations of teaching quality di-
mensions and the learning process variables. For example, we could not
analyze how self mediated the relation between quality of feedback and
achievement because there were only two relevant studies in our review.
This suggests that it might be more productive to focus future reviews on
studies with similar conceptualizations and operationalizations. It
would also be interesting to investigate whether changing the search
strategy to include keywords that focus on certain dimensions of
teaching quality or a particular theoretical approach would result in a
more synthesizable selection of studies.

4.2. Challenge 2: Heterogeneity of studies

This review showed that what researchers mean when they refer to
teaching quality, learning processes, and achievement varies a great
deal from study to study. Studies were based on a variety of theoretical
frameworks or theories (e.g., CLASS, Self-Determination Theory,
Achievement Goal Theory) each of which conceptualizes teaching
quality and learning processes in its own way. For example, one study
conducted within SDT, conceptualized teaching quality as autonomy,
competence, and relatedness support, whereas other studies conducted
within the CLASS conceptualized it as classroom organization,
emotional support, and instructional support. While some aspects of
these theoretical approaches overlap, there are also fundamental dif-
ferences between them in how they conceptualize and operationalize
constructs. This made summarizing the review results problematic.

Even when publications were based on the same theoretical frame-
work, they differed in how they divided or combined dimensions of
teaching quality and learning processes. Synthesizing the results using
the MAIN-TEACH model was therefore challenging. One reason for this
situation is that many of the studies had created holistic measures of
teaching quality encompassing multiple aspects of teaching. This could
only be resolved by using a ‘rest of’ category (combined teaching quality).
Because so many of the studies fell into the combined teaching quality
category, the number assigned to the MAIN-TEACH categories was low.

Reflecting on why such heterogeneity exists and whether there is
anything we can do about it, one needs to start by acknowledging that
complex areas such as teaching and teaching quality cannot be
explained using a single theoretical approach (Bikner-Ahsbahs & Pre-
diger, 2010). Researchers using the same theoretical approach can un-
derstand each other because they use similar terms, definitions, and
structures, but understanding those who use different approaches is
harder. One solution could be to constrain future reviews to one theo-
retical framework. However, this can limit the cumulative knowledge
generated in the field. Another solution could be to use networking
strategies that emphasize interaction and collaboration between
research groups with different theoretical approaches so that the results
are more cumulative (Bikner-Ahsbahs & Prediger, 2010; Charalambous
etal., 2021). Applied to the mediation effects focus of this review, future
studies could be improved by researchers using at least two theoretical
approaches in each empirical study so that a clearer picture of the
similarities and differences between theoretical frameworks could
emerge and future reviews could be facilitated.

4.3. Challenge 3: Operationalization and measurement of constructs

Our systematic review encountered some major problems deriving
from the varied ways the studies had operationalized and measured
constructs.

Selecting who rates teaching quality and learning processes and how
achievement is operationalized in a study is a critical decision for any
research into the relationship between teaching quality, learning pro-
cesses, and achievement because the measurement perspective
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influences the results (e.g., Styck et al., 2020; Virtanen et al., 2015). The
studies in our review used student, teacher, and observer ratings, and a
combination of student and teacher ratings to measure teaching quality.
To measure learning processes, they used student, teacher, and observer
ratings, and a combination of observer and teacher ratings. Self was only
operationalized by student ratings, whereas action was measured by
student, teacher, and observer ratings. Achievement was measured
using course grades, specific standardized tests, or tasks, resulting in a
heterogeneous data set.

Some studies in this review investigated specific dimensions of
teaching quality, learning processes, and achievement (e.g., emotional
support, behavioral engagement, numeracy), while others assessed them
more holistically (e.g., classroom quality, student engagement, course
grade in mathematics) (see also Section 4.2). Holistic scores were
frequently used to represent aspects of teaching quality and learning
processes, which meant individual aspects could not be compared, even
when the studies had used the same theoretical framework. For
example, using the CLASS framework, Ponitz et al. (2009), assessed
teaching quality holistically by grouping classroom organization,
emotional support, and instructional support and Hu et al. (2018)
assessed teaching quality by separately assessing classroom organiza-
tion, emotional support, and instructional support. As a result of these
variations, it was not possible to make a useful comparison between the
two studies.

When teaching quality is assessed in a model that combines a number
of different dimensions, it is difficult to unpack which specific dimension
has an effect and how great that effect might be. This is an issue because
it hinders ongoing attempts to describe teaching quality by separating
the different dimensions in order to get a clearer understanding of the
complex nature of teaching (Praetorius & Charalambous, 2018). Even
though the use of holistic scores means that the conclusions are less
specific, our review showed that researchers often use them. There are a
number of possible explanations for this. Combining scores might in-
crease the probability of finding significant effects and the holistic
assessment of constructs generally results in simpler, more workable,
statistical models. One could also argue that it is unlikely that single
dimensions have significant effects and that it is only worthwhile
investigating combinations of dimensions. Future studies which
compare holistic assessment and the specific assessment of the con-
structs in separate models would enable an evaluation of the relative
validity of these approaches.

Choosing how any dimension is operationalized and measured is of
great importance when designing a study. The choice of measurement
perspective is dependent on theoretical reasoning (see e.g., Fauth et al.,
2020) that suggests which perspective is best for studying which type of
mediation effect. Similarly, the choice of whether to use a broad or
narrow operationalization is dependent on the study’s theoretical basis
and research questions. We suggest that there should be increased
transparency about how such research decisions have been made.
Including supplementary files that explain the reasons for choosing a
particular measurement perspective or dimension and any results for
individual dimensions in future studies would help other reviews and
meta-analyses contribute to our cumulative knowledge. Research
groups who work on similar topics within the same theoretical frame-
work could also communicate the decisions they have made about the
conceptualization, operationalization, and measurement of constructs
before they begin a project so that they could get feedback from other
research groups within their field. This transparency could be achieved,
for example, by pre-registration of studies and other open-science
practices (Charalambous et al., 2021).

4.4. Challenge 4: The conceptual overlaps between teaching quality and
learning processes

Although learning processes and teaching quality appear to be
distinct constructs, their operationalizations can overlap and the overlap

10

Studies in Educational Evaluation 75 (2022) 101209

could influence how mediating effects are identified. When teaching is
considered co-constructive (see Praetorius et al., 2018; Thommen et al.,
2021; Vieluf, 2022), it is particularly difficult to clearly separate
teaching quality from learning processes. This also applies to the
MAIN-TEACH model and the studies in our review. For example, both
teachers and students contribute to the quality of the teacher-student
relationship (Cappella et al., 2016). The reviewed studies in the socio--
emotional support category usually measured this dimension by focusing
on the relationship between the teacher and individual students (e.g., “I
have a good relationship with my teacher”), but this measure also in-
cludes information students have about self.

As we are far from having a full understanding of the relations be-
tween teaching quality and learning processes, it might be fruitful for
researchers to initially concentrate exclusively on the relation between
these two constructs instead of attempting to understand the entire
process that connects teaching quality via learning processes to learning
outcomes (for similar arguments in favor of simplifying the chain, see
(Hiebert & Stigler, 2022).

4.5. Challenge 5: Studies using diverse methodologies to investigate
mediation

The different methodological approaches used for conducting
mediation analysis by the studies in the review could also have
contributed to the heterogeneity of the results. Not only were the sta-
tistical models not easily comparable (i.e., latent factors vs. manifest
variables), but the models also did not always include direct paths from
teaching quality to achievement (i.e., full- and partial-mediation ap-
proaches). Most importantly, the mediation analyses were conducted at
different levels; studies analyzed mediation at school, classroom, or
student level. These differences could have significantly influenced the
results. Teaching occurs in classroom settings which are nested in na-
ture. However, many of the studies in our review ignored the nested
structure of the data. Although the findings of our review are not
conclusive, and they remain so even when we only look at those studies
that take the nested structure into account, we suggest future studies do
not ignore the nested structure of the data. Ignoring it may threaten the
validity of results (Liidtke et al., 2009). Finally, differing levels of sta-
tistical power, resulting from varying sample sizes, most likely affected
the significance of the results. Overall, the varied approaches used for
conducting mediation analysis made it difficult to compare mediating
effects.

We need further discussion about why certain methods are more or
less suited for analyzing mediation. Comparing different methods in
empirical studies could help to show the impact of using a specific
methodology on the results, allowing for the advantages and disad-
vantages of methods to be identified. If researchers could agree on some
methodological issues, at least, then homogeneity between studies
would be improved.

5. Conclusion

This review highlighted the relations between teaching quality and
learning processes and how these in their turn are related to student
achievement. It found significant and non-significant mediating effects
for both the self and action categories of the MAIN-TEACH model. Our
analyses provide some clues as to why the mediating effects of learning
processes identified by researchers were so variable. The inconsistent
mediating effects could not be explained by any one factor. Instead, they
are likely to be caused by the interplay of multiple relevant factors (e.g.,
conceptualizations and operationalizations of the constructs). The
complexity and heterogeneity of the reviewed studies make it difficult to
compare empirical evidence, identify any clear patterns, or draw any
firm conclusions.

We began this exercise by attempting to synthesize how teaching
quality and learning processes were defined by the wide range of
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theoretical frameworks and models in this field. We then provided an
overview of the studies conducted, identified the challenges of the ex-
ercise, and provided some initial ideas about the factors that should be
considered in future studies of mediation processes. The complexity in
the field of teaching quality research revealed by this systematic review
indicates that it is, as yet, too early to come to any firm conclusions
about the mediation chain that could inform teaching practice. The next
steps for building meaningful syntheses of empirical research could
include an increase in studies operationalizing and assessing constructs
using comparable methods. This could be achieved by increasing
research transparency (e.g., publishing detailed justifications for choices
made when designing studies) and fostering networking between re-
searchers and would result in a more coherent and cumulative body of
research (see Charalambous & Praetorius, 2020; Charalambous et al.,
2021).
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Appendix A. List of teaching quality variables that fell into the combined teaching quality category and the corresponding MAIN-TEACH

dimensions

Study Term

Dimensions as named in the study

Dimensions according to the MAIN-TEACH model

Dotterer and Lowe (2011) Classroom context Instructional quality

Socio-emotional climate
Teacher-student conflict

Theis et al. (2020) Perceived need support Autonomy support
Competence support

Relatedness support

Formative assessment

Classroom and time management

Selecting and addressing the content and subject-specifc methods
Socio-emotional support

Support for active engagement

Formative assessment

Cognitive activation

Socio-emotional support

McLean et al. (2016)

Leon et al. (2017)

Bergsmann et al. (2013)

Hu et al. (2018)

Ponitz et al. (2009)

Guo et al. (2011)

Christophersen et al. (2010)

Classroom quality

Teaching quality

Classroom structure

Instructional support

Classroom quality

Classroom quality

External variable

Individualized instruction
Orientation/organization
Warmth and responsiveness
Control, Discipline
Autonomy support
Competence support
Relatedness support

Task

Authority

Evaluation/recognition

Promote children’s higher-order thinking skills
Provide specific feedback in the learning process
How teachers model and encourage language use
Instructional support

Emotional support

Classroom management

Emotional support
Instructional support

Interest
Relation
Pressure

Differentiation and adaptation
Classroom and time management
Socio-emotional support

Support for active engagement

Cognitive activation

Formative assessment

Socio-emotional support

Selecting and addressing the content and subject-specifc methods
Cognitive activation

Support for active engagement

Formative assessment

Cognitive activation

Formative assessment

Selecting and addressing the content and subject-specifc methods
Cognitive activation

Formative assessment

Selecting and addressing the content and subject-specifc methods
Socio-emotional support

Classroom and time management

Socio-emotional support

Classroom and time management

Selecting and addressing the content and subject-specifc methods
Selecting and addressing the content and subject-specifc methods
Socio-emotional support

Appendix B. Supporting information

Supplementary data associated with this article can be found in the online version at doi:10.1016/j.stueduc.2022.101209.
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