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The impact of context on evidence-based practices AERO

Introduction

Evidence-based practices are backed up by research evidence. This means there is broad consensus
from rigorously conducted evaluations that they work. The Australian Education Research Organisation
(AERO)’s Standards of Evidence establish our view on what constitutes rigorous and relevant evidence.

When evidence is determined to be rigorous and relevant, it provides confidence that a particular
approach will be effective in a particular context and better support decision-making that is
evidence-informed.

We conducted a literature review of whether studies of effectiveness of 3 well-established, evidence-
based teaching practices reveal variation in positive impact across contexts. Specifically, we examined
meta-analytic reviews of the effects of formative assessment, explicit instruction and mastery learning
on student achievement, and whether these studies showed that effects vary depending on contextual
factors such as location, subject area, year level and student demographics.

When considering education evidence, teachers, educators and policymakers may wonder how
applicable it is to the context they work in. This may prompt questioning about whether research
conducted in a dissimilar context — for example, a different location, student demographic, year level

or subject area — can offer insights that are more broadly relevant.

Our goal was to better clarify if context matters for the effectiveness of these practices. This report
presents the methodology and findings of our investigation.

How we use ‘context’

Throughout this report, we refer to context, contextual variables and contextual factors
interchangeably when referring to the location, subject area, year level and student
demographics of different studies that were reviewed in the meta-analyses.

We examined the evidence base for 3 evidence-based teaching practices — formative
assessment, explicit instruction and mastery learning — to investigate whether the studies
showed variation in effectiveness depending on contextual factors such as location,
subject area, year level and student demographics.

We aimed to better specify whether studies that examined the effectiveness of these practices
revealed differences related to context, and to support teachers, educators and policymakers
in better identifying whether evidence for teaching practices is relevant to their context.
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Key findings

« Formative assessment, explicit instruction and mastery learning are effective approaches that
consistently have a positive impact on student achievement. The meta-analyses we reviewed
combined and synthesised studies conducted over a wide range of contexts, representing
various locations, subject areas, year levels and student demographics.

. There is little evidence in these studies that effect sizes of formative assessment, explicit instruction
and mastery learning vary across different contexts. This suggests that formative assessment,
explicit instruction and mastery learning are beneficial across different subgroups of students
and subject areas.

« Although we found that formative assessment, explicit instruction and mastery learning have a
positive impact on student achievement across different contexts, many of the meta-analyses
reviewed did not directly analyse the impact of context or examined relatively few contextual
variables. Further research focused specifically on the effect of context, as well as on Australian
contexts and student demographic variables within Australia could nuance our understanding
of whether and how context influences the effectiveness of teaching practices.

Insights on practices

Overall, findings indicate that formative assessment, explicit instruction and mastery learning
are beneficial across different subgroups of students and subject areas.

Studies conducted across various locations provided the following insights:
Formative assessment:

+ has a positive impact on student achievement in mathematics, reading, writing, social science
and languages

« works for primary and secondary students

- benefits students with and without additional learning needs.

Explicit instruction:

» has a positive impact on student achievement in mathematics, reading, spelling,
problem-solving and science

- works for primary and secondary students

« benefits students with and without additional learning needs.

Mastery learning:

- has a positive impact on achievement in mathematics, sciences, social studies and
English and languages

« works for primary and secondary students

. is particularly effective for lower-achieving students, with higher-achieving students
also benefitting.
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Methodology

We examined meta-analytic reviews of the impact of formative assessment, explicit instruction and
mastery learning on student achievement. Each review analysed a set of studies on one of the

3 teaching practices to calculate an overall effect size for that practice. Some reviews additionally
reported (whether quantitatively or through narrative review) whether effect sizes varied as a function
of contextual variables.

To provide an overview of the effectiveness of the 3 teaching practices, we report findings relating

to overall effect sizes. We summarise the contexts of the studies reviewed in the meta-analyses by
describing study location, subject area and sample characteristics (for example, student demographics,
year level or learning stage). Where possible, we also report whether effect sizes varied as a function of
contextual factors and the relationship between contextual variables and effect sizes.

In education research, effect sizes quantify the strength or magnitude of the effect of a particular
intervention (such as a policy, program or practice) on an outcome of interest (such as student
achievement or learning over time). Standardised mean differences are a commonly used effect size,
and they express the difference in outcomes between the intervention group and comparison group in
standard deviation units. This standardisation allows for comparability of like effect sizes across studies.
In a meta-analysis, effect sizes from the included studies are combined using a statistical model to
calculate an overall effect size (Cooper & Hedges, 2009). Throughout the report, we classify effect sizes
less than -0.20 as negative, effect sizes between -0.19 and 0.20 as null effects, and greater than 0.20 as
positive (Cohen, 1988).

We have selected meta-analyses that include rigorously designed studies. Typical inclusion criteria
stipulated those studies had to be experiments or quasi-experiments, contain a control group and be
free from major methodological flaws. In other words, the studies were designed to test whether the
teaching practice caused positive effects (at least Level 3 according to AERO’s Standards of Evidence).

Studies in the meta-analyses were conducted in classroom settings. Many of the meta-analyses
included both school-aged and tertiary-aged samples. Wherever possible, we restricted our analysis
to effect sizes for school-aged students to enhance the relevance of our findings.

In most studies, student achievement was measured as performance on locally developed exams
assessing the material or skills taught! Examples include performance on mathematics or reading exams.

To identify relevant meta-analyses, we searched the Education Endowment Foundation’s (EEF)
Teaching and Learning Toolkit (EEF, 2021) and the Visible Learning MetaX Global Research Database.
We supplemented these sources with literature searches to identify additional meta-analyses.

1 Effect sizes on student achievement tend to be smaller when system-wide standardised tests are used as outcome measures
as opposed to teacher- or school-developed exams (Slavin, 1990). This is to be expected, as teacher- or school-developed
exams are generally more closely aligned to what students are taught through the evidence-based practice.
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Limitations

Thousands of empirical studies have been conducted on explicit instruction, mastery learning and
formative assessment. We knew that it would be beyond our resources to review all of them to assess
the potential influence of context, so we conducted an umbrella review of the numerous meta-analyses
that have already been undertaken on the large corpus of research on these practices. Further, we chose
to narrow our focus to meta-analyses because they provide a quantitative estimate of the extent to which
practices work, making it easy to compare findings across reviews.

There are constraints and trade-offs that must be made in any methodology, which in turn limit the claims
that can be made. We did not conduct an exhaustive literature review, nor review individual studies.

These methodological choices mean that qualitative studies and narrative reviews were not included
in our review. This is a significant limitation of our report, particularly, for example, as more recent
educational research into culturally responsive teaching has primarily used qualitative or critical
methodologies (Bottiani et al., 2018). AERO’s research into cultural responsiveness notes that there

is currently limited causal evidence regarding the effectiveness of culturally responsive practices on
student outcomes. Instead, further research and clearer evidence-based advice about implementing
culturally responsive practices and behaviours integrated with explicit teaching approaches holds the
promise of accelerating improved outcomes for First Nations students, as well as benefiting all students.

Our methodological choices also mean it is possible we did not identify or review all relevant
meta-analyses. Given that all meta-analyses reviewed seemed to hold minimal variability in their
findings, we did not think that accidental exclusion was likely to dramatically influence our conclusions.

Finally, reviewing only the meta-analyses and not individual studies meant we were reliant on authors’
reports on contextual variables. Sometimes, these contextual variables could not be easily extracted,
and other times, as is often the case when sample sizes are large, there was variability in study designs,
specificity of the interventions (particularly for formative assessment and explicit instruction), outcomes
measures and effect sizes. Thus, it was sometimes difficult to pinpoint the precise conditions under
which the evidence-based practices were deemed effective, and for whom, and researcher judgments
were made in order to harmonise and compare contextual influences across meta-analyses. To minimise
the subjectivity of these judgments, all classification decisions were made by a pair of researchers with
different research backgrounds, and consensus decisions were reached before proceeding.

edresearch.edu.au 7 of 22


https://www.edresearch.edu.au/summaries-explainers/research-summaries/cultural-responsiveness-education

The impact of context on evidence-based practices AERO

Analysing how context influences the effectiveness of key
teaching practices

This section summarises the influence of context on the effectiveness of 3 evidence-based teaching
practices: formative assessment, explicit instruction and mastery learning.

Formative assessment

We identified 6 meta-analyses reviewing 138 unique studies. The reviews, published between 1986 and
2021, covered studies from 1974 to 2020.

Studies examined the effectiveness of gathering assessment information that allows teachers to provide
feedback and adjust their instruction to meet student learning needs. In some cases, feedback was
delivered by peers or computers instead of teachers. Consistent with Black and Wiliam’s (1998)
conceptualisation of formative assessment, these practices are described in AERO’s Formative
Assessment practice guide.

Although some studies included all 3 key features of formative assessment (gathering assessment
information, giving feedback and adjusting instruction), others focused on specific features. For example,
some studies examined the effectiveness of feedback within a formative assessment intervention

but did not report whether teachers adjusted their instruction in response to student learning data.?
Where possible, we report findings related to specific features of formative assessment rather than

to formative assessment as a whole.

Overall findings

The 6 meta-analyses reported overall effect sizes ranging from 0.20 to 0.72. Formative assessment
practices resulted in significantly greater student achievement compared to control groups, and overall
they were effective regardless of contextual factors.

Regarding the key features of formative assessment, one meta-analysis (Lee et al., 2020) examined the
relationship between types of instructional adjustments and student achievement. Planning ahead for
how to adjust instruction in response to assessment data and then making those adjustments predicted
higher student achievement. However, effect sizes were not significant for formative assessment
interventions involving unplanned adjustments or no adjustments. These findings suggest that planned
instructional adjustments are an important feature of effective formative assessment interventions.

A meta-analysis focusing on writing (Graham et al., 2015) reported an effect size of 0.61 for studies
focusing on feedback as a feature of formative assessment. Studies focusing on progress monitoring
produced an effect size of 0.18.

2 Where possible, studies that focused just on giving feedback without the initial gathering of assessment information were
excluded as they do not fully meet the conceptualisation of formative assessment as described in AERO’s practice guides.
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Study location

Three meta-analyses (Fuchs & Fuchs, 1986; Graham et al., 2015; Kingston & Nash, 2011) did not report
study location but only reviewed studies published in English. Two meta-analyses (Klute et al., 2017,
Lee et al.,, 2020) restricted all or most studies to those conducted in the United States. Karaman (2021)
included studies conducted in Turkey only.

The overall effect size (0.72) for studies in Turkey (Karaman, 2021) was larger than the effect sizes

for the predominantly United States samples (0.26 from Klute et al., 2017; 0.29 from Lee et al., 2020).
However, the studies in the Turkish meta-analysis were all conducted after educational reform placed
a strong emphasis on formative assessment practices. It is unclear to what extent the findings reflect
cross-national differences, factors linked to educational reform or other unknown factors.

The meta-analyses did not report whether the studies were conducted in inner-city, regional or rural areas.

Subject area

Overall, findings indicate a beneficial effect of formative assessment for mathematics, literacy and arts.
More research is needed to understand the effect of formative assessment on science achievement.

Most reviews covered a variety of subject areas, including mathematics, reading, writing, science,
social science and languages. One meta-analysis focused on studies of writing.

Three meta-analyses reported effect sizes as a function of subject area. Lee et al. (2020) found effect
sizes of 0.34 for mathematics, 0.33 for literacy and 0.29 for arts. Klute et al. (2017) reported a larger
effect size for mathematics (0.36) than for reading (0.22) and writing (0.21). In contrast, Kingston and
Nash (2011) found a larger effect size for English language arts (0.32) than for mathematics (0.17).

Effect sizes for science (0.13 and 0.09) have been smaller than for other subject areas (Kingston & Nash,
201; Lee et al,, 2020). However, this result should be interpreted with caution, as there were fewer
studies focusing on science and, therefore, included across the meta-analyses (for example, Klute et al.,
2017 noted they were unable to include any science studies in their meta-analysis as these studies did
not meet the US Department of Education’s What Works Clearinghouse standards).

Learning stage
Findings indicate that formative assessment benefits students across all educational stages.

Four of the 6 meta-analyses restricted the samples to school-aged students. One meta-analysis
included all school-aged samples except for one preschool sample. Only one meta-analysis reported
findings from both school-aged and tertiary samples.

Four meta-analyses (Fuchs & Fuchs, 1986; Kingston & Nash, 2011, Lee et al., 2020; Karaman, 2021)
calculated effect sizes for subgroups of students as a function of learning stage. Whether the authors
compared primary to secondary samples (for example, Lee et al., 2020) or conducted a more granular
analysis of year levels (for example, Kingston & Nash, 2011), none reported significant moderation by
educational level. Effect sizes were positive for all subgroups.
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Student demographics

None of the meta-analyses focused on student demographic variables such as gender, socio-economic
status or ethnic background.

Students with additional learning needs

Findings suggest that formative assessment is effective regardless of students’ additional learning needs.
The effects of formative assessment were not significantly different for students diagnosed with an
intellectual disability than for students without an intellectual disability (Fuchs & Fuchs, 1986), or for
mainstream classrooms versus special education classrooms (Lee et al., 2020). The effect sizes

were positive and significant for the different subgroups of students.

Summary for formative assessment

Overall, findings indicate that formative assessment has a significant, positive effect on student
achievement. The studies spanned the 1970s to the 2020s, with many studies conducted in the last

2 decades. Although many of the formative assessment studies reviewed in the meta-analyses were
conducted in English-speaking countries, recent studies from Turkey were also represented. The Turkish
studies yielded a higher effect size, on average, than meta-analyses of predominately United States
studies. However, it is not clear how to best interpret this difference.

Formative assessment is beneficial for mathematics, literacy and arts, although it is not clear whether it is
effective for science. There is little evidence that the effectiveness of formative assessment depends on
educational level or the additional learning needs of students. However, few conclusions can be drawn
for other student demographic variables.

In sum, the meta-analyses examined relatively few contextual variables. However, when they were
examined, there was little evidence that the effectiveness of formative assessment varied across
contextual factors. Overall, these findings suggest that formative assessment is beneficial for a variety
of students across different contexts.
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Explicit instruction

We reviewed 12 meta-analyses, compiling more than 328 unique studies in total.® The reviews were
published between 1990 and 2018, with the studies stretching from 1972 to 2017.

Studies in the meta-analysis drew on models of explicit instruction (for example, Archer & Hughes,
201; Klahr, 2009) that emphasise clear teacher guidance through the learning process. Typical explicit
instruction interventions involve teachers stating the purpose and rationale for learning the new skill,
clearly explaining and demonstrating what students need to learn and providing opportunities for
practice. Although the study interventions did not necessarily include all of these features of explicit
instruction, they were broadly consistent with the practices described in AERO’s Explicit Instruction

practice guide.

Direct Instruction refers to scripted programs based on the work of Engelmann (1967; 2007) that
emphasise curriculum design rather than teacher behaviours. We included one meta-analysis of
Direct Instruction that reported findings on context based on a large sample size because it is also
a fully guided instructional approach.

We did not analyse meta-analyses involving predominantly lab-based interventions or tertiary-aged
students. This led to the exclusion of meta-analyses focusing on second language acquisition.

Overall findings

Effect sizes reported in the meta-analyses ranged from 0.40 to 1.22, indicating that explicit instruction
has a positive impact on student achievement.

As outlined next, there was little evidence overall to suggest that the effectiveness of explicit instruction
depends on context.

Study location

The meta-analyses focused on studies published in English. Most did not specify where the studies
were undertaken or whether effect sizes varied based on location. Information was more readily
available for locations in the United States than for other locations (for example, Swanson & Hoskyn, 1998).

In their analysis of 328 Direct Instruction studies, Stockard et al. (2018) noted the studies were
conducted in urban, regional and rural areas in the United States, as well as in other countries.
Meta-regression results indicated 2 significant results for location. Specifically, effect sizes for urban
United States locations were higher for ability measures but smaller for language achievement than
for other locations. The other locations included suburban United States, rural United States and other
countries (with type of area not specified). It is difficult to interpret this finding.

3 Thisis a conservative estimate. The possible range of unique studies is between 328 (the largest number of studies
reviewed in a single meta-analysis) and 765 (the sum of the studies reviewed across all meta-analyses). It was difficult
to identify how many of the 765 studies were reviewed in more than one meta-analysis.
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Subject area

Findings suggest that explicit instruction is an effective instructional method for a range of subject areas,
with some variation in the magnitude of the effect by subject area.

Five meta-analyses focused on mathematics, 2 on writing, one on critical thinking and one on the
integration of texts. Three covered studies on a range of subject areas. Irrespective of their subject
area focus, all meta-analyses found significant and positive effects of explicit instruction overall.

Further analyses of effect sizes by subject area showed there was some variation in the degree of the
effect reported for explicit instruction. Methodological differences may partly explain the variation in
effectiveness across subject area. Stockard et al. (2018) tested the impact of Direct Instruction, whereas
Alfieri et al. (2011) used a broader definition of explicit instruction and compared its effects to unassisted
discovery-based learning. Alfieri et al. (2011) found effect sizes for explicit instruction of 0.95 for verbal
and social skills, 0.48 for problem-solving skills, 0.39 for science and 0.16 for mathematics. This would
appear to suggest that explicit instruction is most effective for verbal and social learning tasks, followed
by problem-solving, science and mathematics. In contrast, subject area did not significantly predict the
magnitude of effect sizes for Direct Instruction in Stockard et al. (2018). They reported effect sizes of
0.55 for maths, 0.51 for reading, 0.66 for spelling, 0.54 for language and 0.41 for studies of other subject
areas or multiple subject areas. Given Alfieri et al. (2011) found greater variation across subject areas, we
interrogated the 5 meta-analyses focused on mathematics to understand more about the effectiveness
of explicit instruction. Across the 5 studies, we found effect sizes that ranged from 0.55 to 1.22,
indicating that explicit instruction has a strong positive impact on student achievement in mathematics.

Year level

Findings suggest that explicit instruction benefits students irrespective of their year level. Even when
age or year level differences in degrees of effectiveness have been found, effect sizes for all subgroups
were significant and positive.

Half of the meta-analyses focused exclusively on school-aged students and the other half comprised
samples of predominantly school-aged students. Alfieri et al. (2011) examined effect sizes for children
(less than 12 years old or up to Year 6), adolescents (aged 12 to 17 or Years 7 to 12) and adults
(greater than 18). Effect sizes for explicit instruction were significant and positive for all 3 age groups.
A post-hoc comparison found that adolescents (effect size of 0.53) benefitted more from explicit
instruction compared to unassisted discovery learning than adults (effect size of 0.26).4

Two meta-analyses found no evidence that year level moderated results. One of these analyses
(Jacobse & Harskamp, 2011) found no significant difference between students in Kindergarten to Year 3,
and Years 4 to 6. In their analysis of mostly pre-Year 4 samples, Stockard et al. (2018) found that year
level did not significantly predict effect sizes of Direct Instruction.

4 The authors did not report the effect size for children or comparisons with the effect size for adolescents or adults.
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Student demographics

Little demographic data was available for our review. Based on the few meta-analyses that reported
student demographic variables, the samples included male and female students from both ethnic
minority (for example, African American) and majority (European American) groups. One meta-analysis
(Gersten et al., 2009) reported that the majority of students were from a lower socio-economic
background, and another (Stockard et al., 2018) reported that a quarter of the studies focused

on students from high-poverty backgrounds.

Neither socio-economic status nor ethnic background consistently predicted effect sizes of Direct
Instruction (Stockard et al., 2018). Direct instruction was effective irrespective of these demographic
variables.

Students with additional learning needs

Reviews found significant positive effect sizes of explicit instruction for students both with and without
additional learning needs.

Half of the meta-analyses focused exclusively on ‘low-achieving’ students or students identified as
having a ‘learning difficulty’. For the purpose of this summary, we refer to these groups collectively as
‘students with additional learning needs’. These meta-analyses reported overall effect sizes ranging
from 0.58 t0 1.22.

Two of the meta-analyses included samples of students with and without additional learning needs.
Jacobse and Harskamp (2011) found that explicit instruction had stronger effects in special education
classrooms than in mainstream classrooms. On the other hand, Stockard et al. (2018) reported that
‘at-risk’ status did not significantly predict the effectiveness of Direct Instruction. Students were classified
as ‘at-risk’ if they received special education services or were described as ‘remedial’ or ‘low-achieving’.

It is important to note that authors classified students according to different criteria (for example, based
on test or ability scores, whether students had an Individualised Education Plan or received special
education). Students classified as having additional learning needs were a heterogeneous group.

Although specific interventions may be required according to the type of additional learning need,
the positive effect sizes suggest that students with and without additional learning needs benefit
from explicit instruction.

Summary for explicit instruction

The meta-analyses demonstrated the efficacy of explicit instruction on student achievement across

a range of contexts. There was no consistent evidence that context moderated the positive impact

of explicit instruction. Findings suggest that explicit instruction is beneficial across subject areas and
year levels, and for students with and without additional learning needs.

It should be noted that few meta-analyses reported on contextual variables, and at times, there was
inconsistency in how these variables were coded. Future research addressing these gaps would
enhance understanding of the impact of explicit instruction across different contexts.
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Mastery learning

We identified 10 meta-analytic reviews for our analysis. The reviews were published between 1976 and
2020, with the majority in the 1970s and 1980s. The mastery learning meta-analyses focused on studies
of school-aged children.

In most studies, students in the mastery learning group were required to achieve a high level of
proficiency before moving on to new content. Some studies examined group-based, teacher-paced
mastery learning interventions. This operationalisation fits with Bloom’s (1968) Learning for Mastery.
In other studies, mastery learning was self-paced, in line with Keller’s (1968) Personalised System

of Instruction. A meta-analysis (Kulik et al., 1990) found no significant difference in the effectiveness
of group-based versus self-paced approaches to mastery learning. For our analysis, we focused on
effect sizes for group-based, teacher-paced mastery learning as this is consistent with the approach
to mastery learning as described in AERO’s Mastery Learning practice guide.

The meta-analyses also presented study data in a way that enabled us to extract study-level findings.
Thus, we report findings at the study level, rather than at the meta-analysis level (as we did for formative
assessment and explicit instruction).

Overall findings

A total of 87 effect sizes (from 81 studies®) were included in our review. The overwhelming majority
(78%) of these effect sizes were positive. Mastery learning interventions resulted in significantly greater
student achievement compared to control groups.

As outlined next, in general, overall mastery learning was effective regardless of contextual factors.

5 The number of effect sizes is larger than the number of studies because some studies contained multiple samples and/or
reported effect sizes for more than one measure of student achievement.
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Study location

Although many studies sampled students in North America, other studies sampled students in England,
Chile, Israel or Nigeria. We did not find any studies conducted in Australia. There was representation
from inner-city, regional and rural schools across the studies.

We were unable to extract location data for all samples. However, based on the available data,
effect sizes did not appear to vary as a function of location.

Subject area
Findings suggest that overall, mastery learning is effective across a range of subject areas.

Subjects examined in mastery learning studies included mathematics, biology, chemistry, physics,
reading, languages, anthropology, history and questioning skills. In line with Guskey and Gates (1986),
we grouped subjects into the following categories: mathematics, sciences, language arts (English and
languages) and social studies (government, history, general social studies).

The 85 effect sizes available for the subject area analysis were distributed as follows: mathematics
(54%), sciences (14%), language arts (20%) and social studies (12%). The percentage of positive effect
sizes was similar across the different subject areas, ranging from 70% to 80%.

Educational stage
Findings suggest that mastery learning is effective regardless of educational stage.

We extracted educational stage data for 84 reported effect sizes. Of these effect sizes, 39% were
derived from primary school samples and 61% were from secondary school samples. The effect sizes
were positive for 85% of primary school samples and 76% of secondary school samples.

Student demographics

Overall, there is limited research on the effectiveness of mastery learning as a function of gender,
socio-economic or ethnic background.

Samples included male and female students from different socio-economic groups, as well as ethnic
minority and majority groups. These student demographic variables have not been the focus of the
meta-analytic reviews. We found only 3 studies published in the 1970s and one in 1993 reporting on
findings as a function of these student demographic variables.

One study (Dolan, 1993, as cited in EEF, 2021) reported that mastery learning had a significant effect on
male, but not female, students. In another study, mastery learning was more effective for high-achieving
girls than for low-achieving girls. The reverse pattern was found for boys, with low-achieving boys
benefitting more from mastery learning than high-achieving boys.

One study (Saunders-Harris & Yeany, 1981, as cited in EEF, 2021) found no evidence that the effect
of mastery learning varied according to ethnic group status.

Findings were inconclusive for the one study (Kersch, 1970, as cited in EEF, 2021) examining whether
the effect of mastery learning varied according to students’ socio-economic status.
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Student aptitude and prior achievement scores

Overall, studies indicate that mastery learning is effective for students regardless of their aptitude,
but it has a greater impact on students lower in aptitude than students higher in aptitude.

Nine studies reported whether student aptitude or prior achievement scores moderate the impact of
mastery learning on student achievement. Six of these studies found that mastery learning was more
effective for students with lower aptitude than for students with higher aptitude (Burrows & Okey, 1975;
Dillashaw & Okey, 1983; Hymel & Gaines, 1977, Mevarech, 1986, 1991 and Wyckoff, 1974, as cited in Kulik
& Kulik, 1986; Kulik et al., 1990 and EEF, 2021). One study (Jones, 1975, as cited in Kulik & Kulik, 1986)
found the reverse effect, and 2 studies (Arblaster, 1991 and Mevarech, 1986, as cited in EEF, 2021) found
no significant moderation by student aptitude.

Other studies examined the correlation between student aptitude and achievement in mastery and
non-mastery conditions. Two studies (Anania, 1981 and Nordin, 1970, as cited in EEF, 2021) found that
the correlation between aptitude and achievement was weaker in the mastery condition than in the
non-mastery condition. Two studies (Dunkelberger & Heikkinen, 1984 and Fagan, 1976, as cited in Kulik
& Kulik, 1986 and in EEF, 2021) found moderate correlations between student aptitude and achievement
in both conditions.

Importantly, most studies (10 out of the 13) found that mastery learning had a positive effect on student
achievement regardless of student aptitude.

Summary for mastery learning

Mastery learning studies have been conducted with students from a range of backgrounds in various
locations. There was a high representation of studies conducted in North America and with maths as
the subject area. By and large, findings indicate that mastery learning has a significant positive effect on
student achievement.

There is little evidence that the effectiveness of mastery learning among school-aged samples depends
on educational stage and subject area. Although students lower in aptitude appear to benefit more from
mastery learning, students higher in aptitude also benefit.

Further research is needed in order to form conclusions about the effectiveness of mastery learning on
specific student demographic variables such as socio-economic status.

Future research could expand the evidence base to include more studies conducted outside of the
United States and focus on student demographic variables such as socio-economic status. This would
also update the evidence base, which consists of many studies conducted before the 1990s.

Notwithstanding these caveats, our review of the evidence base suggests that mastery learning does
indeed work, for a variety of students across different contexts.
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Conclusion

Multiple meta-analytic reviews of numerous studies have found that formative assessment, explicit
instruction and mastery learning are effective teaching practices. These 3 evidence-based practices
align with our understanding of the learning process common to students across diverse learning contexts.

Studies of these evidence-based practices have been conducted over a wide range of contexts,
representing various locations, student demographics, year levels/learning stages and subject areas.

There was little evidence that effect sizes for the 3 evidence-based practices varied across contexts.
Overall, findings indicate that formative assessment, explicit instruction and mastery learning are
beneficial across different subgroups of students and subject areas.

Studies conducted across various locations provided the following insights:
Formative assessment:

» has a positive impact on student achievement in mathematics, reading, writing, social science
and languages

- works for primary and secondary students

« benefits students with and without additional learning needs.

Explicit instruction:

+ has a positive impact on student achievement in mathematics, reading, spelling,
problem-solving and science

« works for primary and secondary students

- benefits students with and without additional learning needs.

Mastery learning:

» has a positive impact on achievement in mathematics, sciences, social studies and
English and languages

- works for primary and secondary students

- is particularly effective for lower-achieving students, with higher-achieving students
also benefitting.

These findings show that formative assessment, mastery learning and explicit instruction are likely
to work in a variety of classrooms.

Research focused specifically on context could help us further understand whether and how context
influences the effectiveness of teaching practices. Many of the meta-analyses did not directly analyse
the impact of context, while others examined relatively few contextual variables.
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More recently, AERO has expanded on the research findings in this report through our model of
learning and teaching that identifies the most effective and efficient teaching practices, aligned with
how students learn at various phases of the learning process. The model recognises that all students

benefit from evidence-based practices that align with the processes of acquiring, retaining, retrieving
and consolidating learning. Studies into the effectiveness of formative assessment, explicit instruction
and mastery learning in an Australian context are limited. Our model recognises that other conditions
influence the effectiveness of these approaches and includes additional practices to plan for and enable
a safe, supportive and learning-focused environment to meet the learning needs and aspirations of

all students.

It is unlikely that research findings will ever be generated in contexts that are precisely the same as a
teacher or educator’s own context. This means that they will often face the challenge of how best to
identify whether evidence for teaching practices is relevant to their context.

Further reading on using research evidence

AERO has developed evidence decision-making tools based on our Standards of Evidence to help

teachers, educators and policymakers assess the relevance of research evidence and make informed

decisions about new or existing policies, programs or other initiatives. Given the limited research in
Australian contexts and on Australian student cohorts, these tools may be especially beneficial in
considering when and how to apply international research in Australian schools. These tools help
schools to:

« assess confidence as to whether a certain practice or program is likely to be effective in that context

« decide on next steps, including how to implement the practice or program given the level
of confidence

- collect additional evidence to further consider and monitor effectiveness.

AERO has also developed a model of learning and teaching underpinned by the approaches explored
in this report, bringing together research on the student learning process with practical implications

for teachers. This model helps to explore evidence-based teaching practices through their alignment
with key aspects of the learning process. AERO’s model also recognises the importance of teachers
developing responsiveness to create learning environments that are culturally safe and support
responsive practices to meet the learning needs and aspirations of all students. The model can support
teachers in making decisions and applying particular techniques and strategies in their context with
greater understanding of how they may optimise student learning.

Once schools have enough confidence in the evidence to embed evidence-based approaches in their
teaching, AERO’s series of explainers provides advice for taking a deliberate and structured approach to

implementation. These explainers highlight the importance of considering context at the earliest stages

of implementing evidence-based practices. This helps schools make implementation decisions based
on what is most likely to work to improve outcomes for students in their context.
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