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Abstract

Purpose –The study aimed to understand the effect of instructional coaching on teachers’ implementation of a
science teaching improvement programme andwhether it varies in schools of different socioeconomic statuses.
Design/methodology/approach – The authors conducted an experimental study. A total of 59 seventh-
grade classrooms froma representative sample of public schools from the city of BuenosAires, Argentina,were
provided with research-based science educative curriculum materials (ECM) as resources to improve their
teaching.A randomly selected treatment group received additional instructional coaching. Coachesmet one-on-
one with teachers on a weekly basis, providing pedagogical support to enact the ECM. After a 12-week
intervention, the authors analyzed science teaching practices as evidenced in students’ notebooks. The authors
used a fidelity framework to understand the programme’s implementation (with and without coaching),
considering its adherence, dosage and quality, and compared how it varied across schools.
Findings – While teachers in both groups used the ECM in their science lessons (i.e. with high adherence),
instructional coaching almost tripled science teaching time (i.e. the dosage) but did not increase the quality of
implementation (i.e. the percentage of inquiry-based science activities taught). In low socioeconomic status
schools, the effect of coaching on dosage was even more intense.
Originality/value –This study provides robust evidence on the impact of instructional coaching on teaching
improvement programmes in science in developing countries, an under researched topic. The findings may
contribute to developing targeted coaching interventions considering their effectiveness in different school
contexts.
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Introduction
This study evaluates the effect of instructional coaching on the fidelity of implementation
(FOI) of a seventh-grade science teaching improvement programme in the city of Buenos
Aires, Argentina. Coaching is a widespread feature of teacher professional development (PD)
programmes, providing teachers with individualized, relationship-based, context-specific,
intensive and sustained support (Knight, 2007; Tschannen-Moran and Carter, 2016).
Instructional coaching is characterized as a “specialist and content-based approach” (Devine
et al., 2013, p. 1384) aimed at facilitating teachers to embody knowledge and discrete skills,
usually associated with research-based instructional practices (Joyce and Showers, 2002).
Generally, instructional coaching focuses on classroom management, content, instruction
and/or formative assessment (Knight, 2009). It implies situated work, including class
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observations, model practices and pre- and post-conferences between practitioners and
coaches (Gallucci et al., 2010; Neufeld and Roper, 2002).

Instructional coaching is said to comply with five essential components of effective
PD – i.e. being content-focused, coherent, promoting teachers’ active learning, having
a sustained duration and fostering collective participation (Desimone and Pak, 2017).
These characteristics make instructional coaching vital for PD (Eastman, 2019),
strengthening the impact of traditional, bounded, pull-out models (Snow et al., 2006).
Studies show that it has overall positive effects (Cornett and Knight, 2009), improving
teaching in a sustained way (Giamellaro and Siegel, 2018; Reinke et al., 2014), enhancing
teacher self-efficacy (Tschannen-Moran and McMaster, 2009) and increasing student
learning (Biancarosa et al., 2010; Piper and Zuilkowski, 2015).

By reviewing over 60 experimental and quasi-experimental studies on the effects of
coaching, Kraft et al. (2018) found an overall positive, significant effect of coaching on
teaching practices and student achievement. Similarly, other comprehensive literature
reviews have found that instructional coaching contributes to the incorporation of research-
based teaching practices (Devine, Houssemand andMeyers, 2013; Kretlow and Bartholomew,
2010). As such, it is conceived as a key feature to enhance teaching improvement programmes
and reforms by supporting teachers in their FOI – i.e. having the central components of an
intervention implemented as planned (O’Donnell, 2008).

However, providing instructional coaching as a widespread public policy requires a large
investment of financial, logistical and human resources (Langdon andWard, 2015; Piper et al.,
2018), and evidence indicates that scaling up such initiatives remains a challenge, putting its
cost-effectiveness into question (Kraft et al., 2018; Russell et al., 2019). Furthermore, the extent
and cost–benefit to which coaching impacts FOI of a PD programme remains unclear.
Therefore, exploring this relationship becomes important to favour a more efficient use of
resources in supporting teaching improvement.

This is one of the first large studies to compare empirically the FOI of a science teaching
improvement programme based on the use of educative curriculum materials (ECM) – i.e.
resources for classroom instruction oriented to enhance teacher learning, a popular PD
strategy (Krajcik and Delen, 2017) – with or without instructional coaching. It adds to the
existing yet expanding literature on coaching, which to date has mainly focussed on early
years and primary literacy programmes, usually set in developed countries, and approached
qualitatively through case studies (Kraft et al., 2018). Our study’s originality is that it aims to
provide experimental evidence on the effects of coaching in a different context – i.e. science
teaching at the upper primary level in a developing country.

Considering that the characteristics and effects of coaching can be content-specific
(Snodgrass Rangel et al., 2017), understanding coaching’s role in science is important, not
only because it is under researched, but also because of the central role of science education in
the development of 21st-century citizenship (Harlen, 2018). Exploring this at the upper
primary level is also important as it is at this level that scientific contents acquire increasing
complexity. We explore this in a developing country context, where there is a dearth of
research despite a pressing need to improve learning outcomes and teachers holding low
subject expertise (Furman, 2020). Last, this study is unique in its quantification and analysis
of the effect of coaching on the programme’s FOI, both in general and considering the
socioeconomic status (SES) of participating schools.

Educative curriculum materials as resources for teaching improvement
As well as coaching, the intervention in this study was based on the provision of ECM to
teachers. ECM typically include reading materials, worksheets and other resources for
students, as well as detailed lesson planswith guidance for teachers. Studies have shown that
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ECM-based improvement programmes contribute to improving student learning outcomes
(Albornoz et al., 2019) and teaching practices (Davis et al., 2016).

However, studies also show that teachers’ implementation of such ECM-based
programmes is heterogeneous (Arias et al., 2016), and that during implementation,
teachers can introduce conceptual distortions or lower the cognitive load of the proposed
activities, aligning them with more traditional, “business as usual” teaching practices or
cherry-picking activities, which seem most “fun” (Drake et al., 2014). Thus, studies have
concluded that teachers need further support in making sense of ECM, as simply providing
these materials is insufficient for teacher learning (Penuel et al., 2007).

Given that coaching has shown good results in terms of supporting teachers in their
instructional practices and contributing to teaching improvement programmes’ FOI (Kretlow
and Bartholomew, 2010), a question arises around the potential effectiveness of
complementing ECM-based teaching improvement programmes with coaching. We
hypothesize that, as coaches are intended to encourage and support teachers in the
development of new teaching practices (Reinke et al., 2014; Russo, 2004), they may encourage
a more in-depth use of ECM, increasing the degree to which these ECM-based programmes
are implemented as designed.

One of the fields in which understanding how to strengthen the implementation of such
programmes becomes necessary is science education. Science plays a central role in
preparing learners as individuals and for citizenship in the 21st century (Harlen, 2018), so
improving science teaching practices is particularly important for many regions in the world
where scientific literacy is still an unaccomplished objective. This is the case of the city of
Buenos Aires (hereafter CABA, for its Spanish acronym), the context of this study, where
student science learning outcomes are consistently low (Otero et al., 2017), especially in
socioeconomically disadvantaged contexts (Argentine Ministry of Education, 2019).
Moreover, research indicates that “business as usual” science teaching in CABA’s primary
schools involves the prevalence of traditional teaching methods that focus on lower-order,
rote learning tasks, without including inquiry-based activities (Furman et al., 2018). This is
despite the existence of many teaching improvement efforts that include, amongst others, PD
workshops and the provision of ECM. Thus, understanding how teachers implement an
ECM-based science teacher improvement programmewith andwithout coaching can provide
valuable insights for developing targeted interventions and strengthening their impact.

Measuring fidelity
This study is based on the premise that a well-designed teaching improvement programme
will have positive effects on teaching practices if implemented as intended. Therefore, a
“fidelity” lens becomes useful when analyzing the process of implementation (Stains and
Vickrey, 2017).

Here, we evaluate the “fidelity of implementation” of a teaching improvement programme
with and without coaches, to understand how coaching modulates the implementation of a
given intervention. FOI is, broadly, the extent to which the central components of an
intervention are implemented as planned (O’Donnell, 2008).

We compared two experimental groups: a control group that only received ECM and
another that received both the ECM and weekly coaching. To measure the FOI of the control
and coaching groups, we considered three subindexes of FOI adapted from Carroll et al. (2007)
more extensive framework: adherence, dosage and quality.Adherence to the programme refers
to howmuch teachers taught using activities from the ECM.We alsomeasured the intensity of
the programme’s implementation in terms of howmany hours they taught science lessons from
the ECM (which we call dosage) and if teachers implemented the more essential (whilst
challenging) aspects of the programme, particularly themethods prescribed in theECM, in their
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science lessons (quality). Quality is defined as the implementation of inquiry-based activities,
which as described were usually absent in regular science lessons in the context of the study.
The concept of quality is also closely related to what Carroll et al. (2007) referred to as the
programme’s differentiation – i.e. if the features that contrast the status quo are implemented.

In addition, we began to explore if the FOI varied according to the SES of schools, a factor
that has been indicated to affect teaching practices, including aspects such as instructional
time, curriculum coverage and the type of learning activities offered to students
(Furman, 2020).

Methodology and methods
This study is an experimental analysis of the effect of coaching on the implementation of an
in-service teaching improvement programme on teaching practices in science, carried out in
collaboration with the Ministry of Education of CABA, Argentina (Albornoz et al., 2019).

Teachers from the seventh-grade classrooms (final year of primary schooling in CABA) of
46 public schools participated in a 12-week intervention. Schools were representative of the
454 schools in CABA in terms of school enrolment, seventh-grade enrolment, students’
promotion rate, over-aged rate, drop-out rate and previous academic achievement. Teacher
characteristics such as age, educational level, teaching seniority and prior science teaching
experience were also controlled between groups (full sample balances can be found in
Albornoz et al., 2019).

Schools were randomly allocated to either the control group or the coaching group.
Teachers from the control group schools only received the ECM. The treatment, or coached,
group, received the same ECM and weekly science coaching sessions. Table 1 shows the
number of schools, classrooms and science teachers involved in the programme in each group
in this study. Each classroom is one unit of analysis for this study, allowing for schools to
have more than one classroom. Class sizes within participating schools varied between 15
and 33 students, with an average of 22 students. This study was conducted following local
ethics guidelines, and school principals voluntarily signed an informed consent form
regarding their schools’ participation in the study.

While participating in the programme was compulsory for schools, it must be noted that
there were no financial or administrative consequences if schools or teachers chose not to do
so. As such, the intervention mimics Argentine public policies more generally, where schools
have a comparably high level of autonomy in terms of whether or how to implement
government-endorsed programmes.

Educative curriculum materials-based teaching improvement programme
The ECM for this study was designed by the team of researchers alongside primary school
science teachers and validated by the curricular team of experts at the CABA Ministry of

Intervention
Control group Coaching group

ECM ECM þ weekly coaching

Number of schools 23 23
Number of classrooms 32 27
Number of science teachers 28 23

Note(s):All science teachers from every seventh-grade classroom from each school participated in the study.
Schools had between one and three seventh-grade classrooms and one or two science teachers each, which
explains the difference in numbers

Table 1.
Sample description
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Education. All teachers received a printed copy of the ECM. They covered the topic of “The
Human Body” (i.e. notions about the anatomy and physiology of the respiratory, circulatory
and digestive systems), following national and local curricular guidelines (Secretar�ıa de
Educaci�on, 2004).

In total, the ECM contained 45 activities. Time for each activity was estimated by
consulting with seasoned science teachers and based on prior experiences in implementing
similar ECM-based programmes. Three possible values of time were allocated to each
activity: e.g. 0.5 h for closing activities to reflect on learning, 1 h to complete a short set of
questions based on a science text or 2 h for experimental activities. The total estimated time
for the ECM lessons was 38.5 h, which teachers were expected to implement over 8–12 weeks.
Given that the stipulated time dedication for science in primary schools in CABA is 4 h per
week, this gave teachers ample time to complete the ECM activities.

The ECMprovided teachers with lesson plans and questions to guide teacher reflection on
their practice and self-improvement. The most distinguishing characteristic of the ECM was
that it provided teachers with support to enact inquiry-based science activities (Harlen, 2018).
These consisted of guided investigations through which students had to ask questions,
design experiments, gather and analyze data, debate their findings, analyze the history of
science episodes and reflect on the construction of scientific knowledge.

While inquiry-based activities are strongly promoted by science education specialists and
suggested in curricular guidelines, they are not predominant in primary science lessons in
CABA. A previous study in a comparable, representative sample of CABA primary schools
showed that sciencewas often under taught (only 1.75 of the expected 4 h per week), andmost
of that timewas spent on activities that promoted lower-order thinking skills, such as copying
texts and drawings, answering simple questions and observing scientific phenomena
(Furman et al., 2018). The provided ECM, therefore, differed from “business as usual” science
teaching practices by including inquiry-based activities in a more comprehensive sequence
whilst still including other more traditional activities to acknowledge teachers’ starting
points (see Table 2 for a complete description of the ECM and the types of activities they
included).

Educative curriculum materials and coaching-based teaching improvement programme
In total, ten coaches participated in the study. All held graduate degrees in science education
with prior experience in coaching (average seniority of 8.4 years). Coaches were also selected
to participate in the programme based on their interpersonal skills and potential to create a
positive and trusting working relationship with participating teachers.

Coacheswere assigned between three and six teachers across two or three schools. As part
of their participation in the programme, coaches received regular training sessions every
fortnight throughout the intervention (a total of eight 3-h meetings), aimed at discussing and
agreeing on the main aspects to work on with teachers. In addition, they were given access to
an extensive library of guiding documents and resources to support their work.

Weekly instructional coaching sessions
In the coaching group, coaches met with teachers every week for 12 weeks. The coaching
programme had several of the features identified in reviews and meta-analyses as
fundamental to improving outcomes, such as promoting job-embedded practice, having
sustained durations, focusing on specific scientific pedagogical skillsets and nurturing bonds
of mutual trust and commitment between coaches and coachees (Eastman, 2019; Scher and
O’Reilly, 2009). Weekly coaching sessions, in which coaches met one-on-one with teachers at
their schools, typically lasted 45 min. This is equivalent to one school period, so coaches met
teachers whilst their students were in other subjects with other teachers. In this sense, the
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Topic and objectives Overview of main activities

1 Are all bodies the same?

Understand that all cells need oxygen and nutrients
to obtain energy
To observe and measure physical characteristics of
different people
Design proposals to answer a research question
Collect, analyze and communicate data

Read and answer questions on a text on energy
production in cells
*Work in teams to investigate human characteristics
and measure the characteristics of class members

2 What happens to food when we eat it?

Understand that digestion is a process via which
food is transformed into nutrients, which are then
distributed across our body
To observe our teeth, learning to connect form and
function
Understand that each organ in the digestive system
has a specific role

Read about the importance of a balanced diet
Write about the role of each organ in the digestive
system
*Observe and compare teeth on oneself and
classmates, connecting form and function

3 What happens when our digestive system does not
work?

Understand that ideas about the digestive system
changed over history
To analyze and interpret history of science texts
Understand that, should an organ in the digestive
system stop working, this would have
consequences related to the role of that organ

Read about common illnesses of the digestive
system
*Discuss the investigations of William Beaumont on
the digestive system, identifying research questions
and analyzing data

4 Why does blood circulate?

Understand that blood transports oxygen and
nutrients to cells andwaste (such as carbon dioxide)
from cells
Understand that the heart pumps the blood around
the body in a closed, double circuit
Understand how our knowledge on the circulatory
system has changed over time

Observe a heart dissection and read a text on the
form and function of the heart and blood vessels
*Discuss the discovery of blood vessels by William
Harvey, identifying the hypothesis and data analysis
used in his discovery

5 Does our heart always beat at the same speed?

Understand that our heart rate changes, depending
on our actions, surroundings and emotions
To design experiments in answer to research
questions

Read a text and answer questions on the role of
oxygen in our cells
*Design and carry out an experiment on changes in
human heart rate
*Interpret results from a theoretical experiment,
suggesting improvements and further research

6 Why do we lose our breath when we exercise?

Understand that our lungs have a specific structure
that facilitates gaseous exchange between oxygen
and carbon dioxide
To develop a research question and design an
investigation

Read and answer questions on a text on the form
and function of the respiratory system
*Learn about the experiments conducted by Robert
Boyle and the role of oxygen in living cells, explaining
how his experiments led to changes in understanding
at the time

(continued )

Table 2.
Overall scope and
sequence of the ECM
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coaching programme resembles usual “within-school timetable” interventions where
teachers do not leave the premises nor do schools require extra teaching staff.

In a typical meeting, coaches explained the activities suggested for the upcoming lessons
and co-planned how and when to carry them out, offering personalized guidance on science
content and/or pedagogical aspects. Coaching instructional conversations (Teemant, 2013)
were focused on monitoring and supporting teacher progress and providing feedback.

Teachers were encouraged to bring student work from previous lessons to sessions, with
the goal of reflecting on the implementation of the suggested activities in their own contexts
(i.e. what they could and could not do, how they guided each activity and their students’
participation and outcomes) and on their teaching practices more generally. Based on teacher
reflections of what they identified as areas for improvement, teachers and coaches set goals
for the following week. As such, the aims and dynamics of instructional coaching sessions
were similar to those of other related studies, where coaches and teachers are conjunctly and
actively involved in improvement cycles of planning, teaching and reflection (Thompson
et al., 2019). Using student notebooks week on week also worked as a way to monitor and
follow up on the implementation of those goals, as well as the progress across the ECM
activities.

Last, coaches observed between one and three science lessons at pre-agreed times to see
teachers enact the ECM. Coaches used a guided observation rubric during these sessions,
which focused on areas such as use of class time, activities undertaken, teaching strategies (in
particular, those suggested by the ECM), questions asked, student responses and behaviours,
adaptations of lesson plans and overall class effectiveness considering student learning.
These observation notes were then shared with the teachers at later coaching sessions and
used as a tool to guide future discussions around teaching practice.

Data collection and analysis: student notebooks
After the intervention, teachers were asked to select one of their students’ notebooks from
each class they had taught (as classrooms were the unit of analysis). They selected the
notebook that they considered most complete in terms of student work and thus
representative of their science teaching (N 5 59). Student notebooks were photographed
page by page and used as themain data source of teaching practices. In linewith other studies
that use classroom notebooks as a data source, a single but complete sample of any student
was considered sufficient (del Pozo and Ramos Zamora, 2012).

Topic and objectives Overview of main activities

7 How much air can we hold in our lungs?

Understand that lungs have a specific capacity,
which varies between people
Understand that smoking is bad for our health in
general, and lungs in particular
To evaluate and improve an experiment designed
by others

Learn about and discuss the risks associated with
smoking
*Improve a poorly designed lung capacity
experiment and measure their own lung capacity

8 How do our systems work together?

To consolidate and bring together our
understanding of how the digestive, circulatory and
respiratory systems work together

* Analyze the role of the three systems (digestive,
respiratory and circulatory), and make a concept
map on how they work together

Note(s): *italics denote an inquiry-based activity Table 2.
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Despite being limited to capturing only written classroom activities, notebooks are an
almost universal device for the recording of teaching practices and accurately reflect the
socially legitimized knowledge in a classroom (Gvirtz, 1997). Notebooks also allow
researchers to investigate teacher decisions regarding curriculum coverage and
sequencing and the type of thinking promoted (Formica et al., 2004).

Notebooks were examined by three of the authors of this study, considering each taught
classroom activity. An “activity”was defined as a distinct task specified by the teacher, with
a specific learning objective. As such, activities did not necessarily start and end in the same
lesson, and equally, a single lesson could have more than one activity (Ca~nal de Le�on, 2000).
Inter-rater reliability of the notebooks’ analysis was high between researchers involved in
this process, with a test run of five notebooks indicating agreement in over 85% of the
classification of the present teaching activities.

Adherence: did teachers use the educative curriculummaterials?.Adherence is ameasure of
the extent to which teachers taught activities taken from the ECM. In contexts of high teacher
autonomy and low compliance with no state or national student exams, such as in Argentina
(Gorostiaga, 2007), this often gives a measure of how useful teachers find the materials and
thus the improvement programmemore generally, given that they are not formally obligated
to follow their guidelines.

Adherence was measured by identifying if the activities present in student notebooks
corresponded to those suggested in the given ECM. It was then calculated as the proportion of
taught activities taken from the ECM (i.e. number of ECM activities over the total number of
activities taught).

Dosage: how much time was dedicated to implementing the programme?. Dosage is a
measure that allowed us to consider the intensity with which an intervention was
implemented. This is an important facet of FOI to study, as teaching time influences learning
outcomes (Kuger, 2016).

To calculate dosage, we first assigned the estimated time for the implementation of each of
the ECMactivities found in student notebooks, adding aswell an estimate of time allotment to
any activity not included in the ECM. Given that the total estimated time to implement the
given ECM as intended was 38.5 h, the dosage was then calculated by dividing total
implementation time destined to science teaching by this value.

Quality: did teachers perform the inquiry-based activities?. Quality is about the extent to
which the most essential, distinctive features of a given programme, particularly related to
the prescribed methods, are implemented. In this case, these were the inquiry-based activities
that, as previously mentioned, are usually absent in science lessons in CABA. The provided
ECM included nine inquiry-based activities, distributed throughout the total lessons.

In this study, quality was defined as the proportion of the inquiry-based activities
included in the ECM that teachers conducted, considering how far they implemented the ECM
overall. In other words, if a teacher conducted two inquiry-based activities over a six-week
period in which there were a total of four intended inquiry-based activities, then quality was
calculated as 50%.

Fidelity and schools’ socioeconomic status
As mentioned, school SES is known to be a factor that has a strong impact on different
aspects of education, including teaching practices (Organization for Economic Co-operation
and Development [OECD], 2020). School SES affects the extent of curriculum coverage and
the types of teaching activities students are offered, whereby in low SES contexts, the
selection of curricular contents is limited, and there is a prevalence of lower-order cognitive
demand activities (Furman, 2020). This is associated with school resources and teachers’
expectations of student learning (Tan et al., 2012) and thus can affect the selection of activities
and overall FOI of ECM.
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To understand if the FOI of the teaching improvement programme was influenced by
school context and if the effect of coaching was modulated by the schools’ SES, we compared
adherence, dosage and quality in both the control and coaching groups, separating by school
SES. Schools’ SES was categorized according to the socio-territorial classification developed
by Steinberg and T�ofalo (2018), who analyzed districts in CABA according to the following
dimensions: work and income, habitat and housing conditions, health, educational
achievements of the population and district availability of goods and public services.
Using this segmentation, 25 schools were classified as “advantaged” (n 5 13 in the control
group and n5 12 in the coaching group), and 34 schools were classified as “disadvantaged”
(n 5 19 in the control group and n 5 15 in the coaching group).

As in many metropolitan cities (Powell et al., 2007), in CABA, the territorial classification
of neighbourhoods is strongly and codependently associated with heterogeneous
opportunities to access goods and resources such as education, amongst others (Di Virgilio
and Serrati, 2019). The latter study showed that “advantaged” and “disadvantaged” SES
primary schools differ in terms of quality of education, availability of material resources, the
degree of school overcrowding and promotion rates.

A MANOVA test was used to analyze data. All analyses were performed in IBM SPSS
version 25 (64 bits) for macOS.

Results
Instructional coaching increases teachers’ teaching time
We considered three subindexes of FOI: adherence, dosage and quality. As shown in Figure 1,
we found that while adherence and quality were similar in both groups, coaching
significantly increased dosage.

Coaching did not influence adherence, as both the control group and coaching group had
very similar high levels of adherence (respectively, 73 and 75%), with no observable
significant differences between them. In other words, the proportion of science activities
taken from the ECM that teachers carried out was similar with or without additional
coaching. However, having a coach did reduce the variance of the treatment group,
suggesting that coaching can contribute to a more homogeneous implementation of teaching
improvement programmes.

Figure 1.
Adherence, dosage,

and quality of
implementation in the
control and coaching

groups
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This may indicate that teachers found the programme’s ECM useful, an interesting
finding in a context of high teacher autonomy and low compliance such as CABA
(Gorostiaga, 2007). In no case did adherence exceed 85%, although this is to be expected in
ECM-based programmes that acknowledge teachers’ professional criteria in terms of
adapting the suggested materials to best suit their classes’ needs (either by adding new or
skipping some of the proposed activities).

Unlike with adherence, coaching did have a large impact on the total time teachers spent
teaching science (dosage). Relative to the suggested 38.5 h required for implementation of the
ECM, we found very low average levels of dosage in the control group (23%). Given that the
ECM was designed per the stipulated time for science teaching in primary schools in CABA
and adherence to the provided ECM was high, such a low dosage suggests that science
teaching time was well below expected in the control group.

Average levels of dosage were significantly higher in the coaching group (61%, p < 0.01).
This is a notable finding for, as found in the control group and other studies (Kisilevsky et al.,
2019), science is usually under taught in Latin American primary schools. However, even
though the relative increase was large when considering the teaching time in absolute terms
(instead of relative to the ECM programme), the average time taught was considerably below
curricular guidelines that dictate teaching 4 h of science per week. In the control group, the
average teaching time was less than 1 h per week. With coaches, this increased to an average
of 2.4 h, considerably better but still below what is expected.

Last, when considering the quality of implementation, we found there was no significant
difference between the control and coaching group. In both cases, quality was around 55%,
suggesting that teachers only implemented about half the inquiry-based activities included in
theECM,whichwere essential components of the teaching improvement programme.Thiswas
perhaps expected in the control group, given that other fidelity studies show teachers adapt and
use ECM in ways that resemble their usual teaching practices (Davis et al., 2014). Our study
shows that coaching was not enough to increase it, at least within this intervention frame.

Effect of coaching is more intense in low socioeconomic school contexts
We next looked at how having a coach impacted the FOI comparing schools located in
advantaged and disadvantaged contexts. When evaluating the effect of coaches in different
SES contexts, we found a similar overall trend, with some particularities arising. As shown in

Figure 2.
Adherence, dosage,
and quality of
implementation in the
control and coaching
groups, by school
socioeconomic context
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Figure 2, although sample sizes did not allow us to detect statistically significant differences,
in both contexts, implementation dosage increased with coaching.

This effect was most intense in disadvantaged contexts, where control group dosage was
extremely low (less than 20%) and more than tripled when provided with a coach. This
indicates that coaches can have a large impact on science teaching in low SES schools.

Although this aspect has not been robustly evaluated, there are some indications that the
time allocated to science teaching is very dissimilar between schools according to their SES.
For example, in high SES primary schools, the time devoted to science teaching is within the
stipulated amount (Cancela et al., 2017), something that is far frombeing the case in proximate
state schools with fewer resources (Furman et al., 2018).

Here, on the other hand, we found no differences in adherence amongst the control and
coaching groups in either context. However, there seems to be a trend, suggesting that
coaches play a role in increasing the quality of implementation in advantaged schools. This
could indicate that, in this frame of intervention, quality improvement is more possible within
schools within advantaged contexts (where basic educational conditions are met) and where
teachersmight bemore open to incorporate inquiry-based activities in their science lessons. It
should be noted that, for this aspect, this is an exploratory study that only begins to describe
the effects of coaching in different contexts, without explanatory pretence. As such, while
contributing interesting findings, these must be investigated in greater depth in future
research.

Discussion
This experimental study evaluates the FOI of an ECM-based science teaching improvement
programme with and without instructional coaching. Understanding how such programmes
are implemented and the influence of coaching is relevant in contexts that need urgent
improvements in science education and where interventions have not given the desired
results to date, despite considerable efforts and investments.

We found that coaching did not enhance FOI when solely considering whether teachers
used the ECM (or not) as a resource to guide their lessons, as shown by the very similar levels
of adherence in both the control and coaching groups. However, as adherence was high in
both intervention groups, perhaps there was not much room left for coaching to further
increase this aspect of FOI, implying that instructional coaching is not essential to promote
the mere use of ECM. It appears that research-based, teaching resources such as the ones
provided proved useful for participants, especially when considering that in the context
under study, primary teachers tend to struggle with science teaching (Furman, 2020). In this
regard, our findings add to the literature that shows the potential of ECM-based teaching
improvement programmes for primary science (Davis et al., 2016).

On the other hand, coaches did promote more intensive science teaching. We found an
overall positive effect of instructional coaching on the dosage of implementation (i.e. the time
spent teaching programme activities) in all school contexts, and especially so in
disadvantaged ones. This increase in science teaching time is a very encouraging result
when considering that in CABA, as in many other regions, science is taught for fewer hours
than stipulated by formal curricular prescriptions (Furman et al., 2018; N€aslund-Hadley and
Bando, 2016). As we also found that not enough time is being allocated to science,
instructional coaching could be a promising first step towards increasing the time spent
teaching science. Moreover, considering that teaching time is associated with increased
opportunities to learn for students and is closely related to learning outcomes (Bruns and
Luque, 2014), providing coaching may contribute to enhancing students’ science learning, a
key educational goal (Harlen, 2018) particularly in disadvantaged contexts where the lowest
student learning outcomes tend to be seen (Argentine Ministry of Education, 2019).
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We hypothesize that the increased dosage in the coaching group could be because of
instructional coaches providing teachers with needed pedagogical support while also playing a
“monitoring role” of teachers’ progress. As reported in other studies (Desimone and Pak, 2017;
Knight, 2009; Russo, 2004), it could be the case that providing teachers with individualized,
intensive and sustained support contributed to them understanding the pedagogical rationale of
suggested practices and feeling more confident to implement the ECM activities, thus increasing
the time spent on science teaching. It should also be considered that, despite coaches having no
positional authority, the fact they monitored progress every week may have encouraged a more
systematic implementation of the ECMbecause of increasing teachers’ accountability. Our study
implies that coaches in similar interventions may need to consider both their roles (i.e. either as
“monitor” or “teacher trainer”) when working with individual teachers.

Third, we found no significant effect of coaching on the quality of implementation. This
suggests that having instructional coaches did not favour teachers’ enactment of inquiry-
based science activities, the programmes’ most essential, distinctive feature.

Transforming teaching practices through PD and improvement programmes is a
challenging endeavour that requires time and can be impeded by multiple factors such as
teacher knowledge, perceptions, beliefs and contexts (Van Driel et al., 2012). Teachers may
need up to 50 h of instruction, practice and coaching before implementing andmastering new
teaching practices (Gulamhussein, 2013). Regarding coaching in particular, despite studies
showing mixed results when evaluating the impact of time teachers spend with coaches
(Kraft et al., 2018), in a review on the effects of coaching on science in particular, Anderson
et al. (2014) found that improvements in teaching practices were evidenced, with at least 10 h
of coaching for primary level and over 20 h for secondary level.

The present intervention was within this timeframe, so our results suggest that coaches
might need to spend even more time supporting teachers in the implementation of new or
more challenging teaching activities. We suggest that 12 weeks of instructional coaching are
not sufficient to transform deeply rooted practices, and other kinds of complementary
interventions (such as long-term PD courses) might be needed.

Interestingly, although differences were not significant, the highest quality
implementations were seen in schools with coaches found in advantaged neighbourhoods,
which were perhaps better equipped to implement new programmes and benefit from
coaches’ support. This has implications for public policy decisions in terms of thinking about
where to deploy coaches, given that they are a costly and limited resource. Our results,
therefore, support the idea outlined by Kraft et al. (2018), who suggest the need to explore
targeted models of coaching considering their cost-effectiveness.

This leads us to propose a two-step intervention model, which takes into account each
school’s context. For schools in disadvantaged contexts, where research shows that the
intensity of teaching is low, in the first stage, coacheswould oversee ormonitor implementation
more broadly to increase dosage, and only then – once the basic programme features are being
undertaken (effectively teachingmorehours of science andusing theECMas a resource)– there
would be a second stage with coaches specifically focusing on the improvement of quality, by
supporting teachers on the development of inquiry-based activities.

For schools in advantaged contexts, coaches could instead start at the second
implementation stage, focusing on pedagogical interventions aimed at improving the quality
of teaching practices. Moreover, as previously suggested, instructional conversations could
primarily focus on themost challenging, inquiry-based activities to enhance their enactment. In
countries where science-specific coaches are limited, these stages could potentially be carried
out by different people, providing a solution to human resource shortages, with stage one
conducted by generalist coaches who encourage implementation, and schools in the second
stage receiving a more specialized science coach. Therefore, considering the profiles of coaches
(as either generalists or specialists) may be a way of deploying them more effectively.
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This study presents several limitations which ought to be considered. First, using class
notebooks as a proxy for teaching practices means that classroom activities that were not
written down were not captured. As a result, we might be underestimating the number of
activities teachers implemented, as well as the overall time taught. However, since in primary
school, most activities include a written component, which serves as a record of what has been
done in class (del Pozo and Ramos Zamora, 2012), we hypothesize that this possible
underestimation is not significant. Also, this underestimation would be similar across both the
coaching and control group, still allowing for valid comparisons to be made. Further studies
could be conducted in the future using multi-input methods such as video recordings and
teacher interviews to get a fuller picture of teaching practices and teacher decision-making.

Another limitation could be the heterogeneity of the implementation of the coaching
intervention. As this was a fairly large-scale intervention, there was natural variation in
coach characteristics, teacher coach relationships and logistical facilitation across schools.
Whereas some schools enthusiastically received the coaches and made time and space for all
the proposed sessions, this was not the case across the board, meaning that some teachers
received a slightly less intense coaching intervention, which could in turn account for the
differences found in results within the coaching group. This opens questions for further
studies which take into account these variances and their subsequent impact on the FOI.
Particularly, as shown in previous research, teachers can often be resistant to coaching
(Jacobs et al., 2018), and special attention is focused on teacher coach relationships (considered
fundamental to the effectiveness of coaching) (Anderson et al., 2014; Eastman, 2019). Again,
including other data sources such as teacher interviews and coach teacher conversation
recordings could contribute to identifying and further understanding possible differences in
the programme’s implementation, as seen in other studies. (e.g. Thompson et al., 2019).

Despite these limitations, this study is unique and useful, in that it mimics real-world
implementation of large-scale programmes (i.e. a “perfect” implementation of the intervention
across all schools would not be realistic, and so harder to draw conclusions from). This is also,
to our knowledge, the first experimental paper on this scale that analyzes science teaching
practices with and without coaches considering the FOI.

Studies such as this are needed, particularly so in contexts such as Latin America where
learning outcomes are low despite investment in teacher development being one of the
main non-salary public expenditures and instructional coaching being one prevalent
feature of teacher PD interventions (Furman, 2020). As the cost and impact of teaching
improvement programmes are often high but can vary substantially depending on, for
instance, the type and amount of coaching teachers receive, creating effective programmes
(and public policies in general) requires rigorous evaluation studies. Although this is true
in all knowledge areas, in a world that increasingly values scientifically literate and critical
citizens, implementing effective teaching improvement programmes in science becomes
especially important to equip future generations with the knowledge and tools needed in a
science-driven world.

References

Albornoz, F., Anauati, M.V., Furman, M., Luzuriaga, M., Podest�a, M.E. and Taylor, I. (2019), “Training
to teach science: experimental evidence from Argentina”, World Bank Economic Review, Vol. 34
No. 2, pp. 393-417, doi: 10.1093/wber/lhy010.

Anderson, R., Feldman, S. and Minstrell, J. (2014), “Understanding relationship: maximizing the effects
of science coaching”, Education Policy Analysis Archives, Vol. 22 No. 54, pp. 1-25, doi: 10.14507/
epaa.v22n54.2014.

Argentine Ministry of Education (2019), “Informe aprender”, available at: https://www.argentina.gob.
ar/sites/default/files/aprender2018_primaria.pdf (accessed 31 August 2020).

Teacher
implementation

of a science
programme

https://doi.org/10.1093/wber/lhy010
https://doi.org/10.14507/epaa.v22n54.2014
https://doi.org/10.14507/epaa.v22n54.2014
https://www.argentina.gob.ar/sites/default/files/aprender2018_primaria.pdf
https://www.argentina.gob.ar/sites/default/files/aprender2018_primaria.pdf


Arias, A.M., Bismack, A.S., Davis, E.A. and Palincsar, A.S. (2016), “Interacting with a suite of
educative features: elementary science teachers’ use of educative curriculum materials”, Journal
of Research in Science Teaching, Vol. 53 No. 3, pp. 422-449, doi: 10.1002/tea.21250.

Biancarosa, G., Bryk, A.S. and Dexter, E.R. (2010), “Assessing the value-added effects of literacy
collaborative professional development on student learning”, The Elementary School Journal,
Vol. 111 No. 1, pp. 7-34, doi: 10.1086/653468.

Bruns, B. and Luque, J. (2014), Great Teachers: How to Raise Student Learning in Latin America and
the Caribbean, The World Bank, Washington.

Ca~nal de Le�on, P.C. (2000), “El an�alisis did�actico de la din�amica del aula: tareas, actividades y
estrategias de ense~nanza”, Did�actica de las Ciencias Experimentales: Teor�ıa Y Pr�actica de la
Ense~nanza de Las Ciencias, pp. 209-238, 84-268-1051-9.

Cancela, Y., Luzuriaga, M. and Furman, M. (2017), “Aprendizaje de �elite? Caracterizaci�on de la
ense~nanza de las Ciencias Naturales en escuelas primarias de �elite de la provincia de Buenos
Aires”, Revista de Innovaci�on en Ense~nanza de las Ciencias, Vol. 1 No. 2, pp. 4-28.

Carroll, C., Patterson, M., Wood, S., Booth, A., Rick, J. and Balain, S. (2007), “A conceptual framework
for implementation fidelity”, Implementation Science, Vol. 2 No. 1, p. 40, doi: 10.1186/1748-5908-
2-40.

Cornett, J. and Knight, J. (2009), “Research on coaching”, in Knight, J. (Ed.), Coaching. Approaches and
Perspectives, Corwin Press, Thousand Oaks, CA.

Davis, E., Palincsar, A.S., Arias, A.M., Bismack, A.S., Marulis, L. and Iwashyna, S. (2014), “Designing
educative curriculum materials: a theoretically and empirically driven process”, Harvard
Educational Review, Vol. 84 No. 1, pp. 24-52, unavailable.

Davis, E.A., Janssen, F.J.J.M. and Van Driel, J.H. (2016), “Teachers and science curriculum materials:
where we are and where we need to go”, Studies in Science Education, Vol. 52 No. 2, pp. 127-160,
doi: 10.1080/03057267.2016.1161701.

del Pozo, M.M. and Ramos Zamora, S. (2012), “Reconstruir la historia de la escuela a trav�es de los
cuadernos escolares”, Revista de ciencias de la educaci�on: Organo del Instituto Calasanz de
Ciencias de la Educaci�on, Vol. 231, p. 415, 0210-9581.

Desimone, L.M. and Pak, K. (2017), “Instructional coaching as high-quality professional development”,
Theory Into Practice, Vol. 56 No. 1, pp. 3-12, doi: 10.1080/00405841.2016.1241947.

Devine, M., Houssemand, G. and Meyers, R. (2013), “Instructional coaching for teachers: a strategy to
implement new practices in the classrooms”, Procedia Social and Behavioral Sciences, Vol. 93,
pp. 1126-1130.

Devine, M., Meyers, R. and Houssemand, G. (2013), “How can coaching make a positive impact within
educational settings?”, Procedia Social and Behavioral Sciences, Vol. 93, pp. 1382-1389.

Di Virgilio, M. and Serrati, P. (2019), Las desigualdades educativas en clave territorial, UEICEE,
Ministerio de Educaci�on e Innovaci�on Ciudad de Buenos Aires, OEI, Buenos Aires, Argentina.

Drake, C., Land, T.J. and Tyminski, A.M. (2014), “Using educative curriculum materials to support the
development of prospective teachers’ knowledge”, Educational Researcher, Vol. 43 No. 3,
pp. 154-162, doi: 10.3102/0013189X14528039.

Eastman, C.A. (2019), “The developmental needs of coaches and coachees: a meta-synthesis of IJMCE
Volumes 1–7”, International of Mentoring and Coaching in Education, Vol. 8 No. 3, pp. 217-227,
doi: 10.1108/IJMCE-03-2019-0044.

Formica, D., Favier, M. and G�omez, M.T. (2004), “El cuaderno de clase y el pensamiento en el aula”,
Facultad de Educaci�on Elemental y Especial, available at: https://feeye.uncuyo.edu.ar/web/
posjornadasinve/area3/Didactica%20de%20EGB%20y%20de%20educacion%20especial/
140%20-%20Formica%20y%20otros%20-%20FEEyE.pdf (accessed 5 September 2020).

Furman, M. (2020), Aprender ciencias en las escuelas primarias de Am�erica Latina, UNESCO,
Montevideo.

IJMCE

https://doi.org/10.1002/tea.21250
https://doi.org/10.1086/653468
https://doi.org/10.1186/1748-5908-2-40
https://doi.org/10.1186/1748-5908-2-40
https://doi.org/10.1080/03057267.2016.1161701
https://doi.org/10.1080/00405841.2016.1241947
https://doi.org/10.3102/0013189X14528039
https://doi.org/10.1108/IJMCE-03-2019-0044
https://feeye.uncuyo.edu.ar/web/posjornadasinve/area3/Didactica%20de%20EGB%20y%20de%20educacion%20especial/140%20-%20Formica%20y%20otros%20-%20FEEyE.pdf
https://feeye.uncuyo.edu.ar/web/posjornadasinve/area3/Didactica%20de%20EGB%20y%20de%20educacion%20especial/140%20-%20Formica%20y%20otros%20-%20FEEyE.pdf
https://feeye.uncuyo.edu.ar/web/posjornadasinve/area3/Didactica%20de%20EGB%20y%20de%20educacion%20especial/140%20-%20Formica%20y%20otros%20-%20FEEyE.pdf


Furman, M., Luzuriaga, M., Taylor, I., Anauati, M.V. and Podest�a, M.E. (2018), “Abriendo la ‘caja
negra’ del aula de ciencias: un estudio sobre la relaci�on entre las pr�acticas de ense~nanza sobre el
cuerpo humano y las capacidades de pensamiento que se promueven en los alumnos de s�eptimo
grado”, Ense~nanza de las Ciencias, Vol. 36 No. 2, pp. 81-103, doi: 10.5565/rev/ensciencias.2519.

Gallucci, C., Van Lare, M.D., Yoon, I.H. and Boatright, B. (2010), “Instructional coaching: building
theory about the role and organizational support for professional learning”, American
Educational Research Journal, Vol. 47 No. 4, pp. 919-963.

Giamellaro, M. and Siegel, D.R. (2018), “Coaching teachers to implement innovations in STEM”,
Teaching and Teacher Education, Vol. 76, pp. 25-38, doi: 10.1016/j.tate.2018.08.002.

Gorostiaga, J.M. (2007), “La democratizaci�on de la gesti�on escolar en la Argentina: una comparaci�on de
pol�ıticas provinciales”, Education Policy Analysis Archives/Archivos Anal�ıticos de Pol�ıticas
Educativas, Vol. 15, pp. 1-23, 1068-2341.

Gulamhussein, A. (2013), “Teaching the teachers: effective professional development in an era of high
stakes accountability”, Center for Public Education, Vol. 1, pp. 1-47.

Gvirtz, S. (1997), “Dispositivos de la escuela moderna: el cuaderno de clase en la historia de la
educaci�on Argentina”, Educaç~ao and Realidade, Vol. 22 No. 1, [Modern school devices: class
notebooks in Argentine education history], pp. 0100-3143.

Harlen, W. (2018), “Learning and teaching science through inquiry”, in Serret, N. and Earle, S. (Eds),
ASE Guide to Primary Science Education, 4th ed., Association for Science Education, Hatfield.

Jacobs, J., Boardman, A., Potvin, A. and Wang, C. (2018), “Understanding teacher resistance to
instructional coaching”, Professional Development in Education, Vol. 44 No. 5, pp. 690-703, doi:
10.1080/19415257.2017.1388270.

Joyce, B.R. and Showers, B. (2002), Student Achievement through Staff Development, ASCD,
Alexandria, VA.

Kisilevsky, M., Zapata, C., Fridman, M. and Rinaldi, L. (Eds) (2019), Estudio Nacional 2016-2017.
Pr�acticas de Ense~nanza en el Contexto del Aula en los Niveles Primario y Secundario, Instituto
Nacional de Formaci�on Docente, Buenos Aires, Argentina.

Knight, J. (2007), “5 key points to building a coaching program”, The Learning Professional, Vol. 28
No. 1, pp. 26-31.

Knight, J. (Ed.) (2009), Coaching. Approaches and Perspectives, Corwin Press, Thousand Oaks, CA.

Kraft, M.A., Blazar, D. and Hogan, D. (2018), “The effect of teacher coaching on instruction and
achievement: a meta-analysis of the causal evidence”, Review of Educational Research, Vol. 88
No. 4, pp. 547-588, doi: 10.3102/0034654318759268.

Krajcik, J. and Delen, I. (2017), “The benefits and limitations of educative curriculum materials”,
Journal of Science Teacher Education, Vol. 28 No. 1, pp. 1-10, doi: 10.1080/1046560X.2017.
1279470.

Kretlow, A.G. and Bartholomew, C.C. (2010), “Using coaching to improve the fidelity of evidence-based
practices: a review of studies”, Teacher Education and Special Education, Vol. 33 No. 4,
pp. 279-299, doi: 10.1177/0888406410371643.

Kuger, S. (2016), “Curriculum and learning time in international school achievement studies”, in Kuger,
S., Klieme, E., Jude, N. and Kaplan, D. (Eds), Assessing Contexts of Learning. Methodology of
Educational Measurement and Assessment, Springer, Cham, pp. 395-422, doi: 10.1007/978-3-319-
45357-6_16.

Langdon, F. and Ward, L. (2015), “Educative mentoring: a way forward”, International Journal
of Mentoring and Coaching in Education, Vol. 4 No. 4, pp. 240-254, doi: 10.1108/ijmce-03-
2015-0006.

N€aslund-Hadley, E., Bando, R., Rocha, J. and Bos, M.S. (2016), Todos los Ni~nos Cuentan: Ense~nanza
temprana de las matem�aticas y ciencias en Am�erica Latina y el Caribe. Reporte corto, available
at: http://repositorio.minedu.gob.pe/handle/123456789/4624 (accessed 10 September 2020).

Teacher
implementation

of a science
programme

https://doi.org/10.5565/rev/ensciencias.2519
https://doi.org/10.1016/j.tate.2018.08.002
https://doi.org/10.1080/19415257.2017.1388270
https://doi.org/10.3102/0034654318759268
https://doi.org/10.1080/1046560X.2017.1279470
https://doi.org/10.1080/1046560X.2017.1279470
https://doi.org/10.1177/0888406410371643
https://doi.org/10.1007/978-3-319-45357-6_16
https://doi.org/10.1007/978-3-319-45357-6_16
https://doi.org/10.1108/ijmce-03-2015-0006
https://doi.org/10.1108/ijmce-03-2015-0006
http://repositorio.minedu.gob.pe/handle/123456789/4624


Neufeld, B. and Roper, D. (2002), Off to a Good Start: Year I of Collaborative Coaching and Learning in
the Effective Practice Schools, Education Matters Inc., Boston.

Organisation for Economic Co-Operation and Development (OECD) (2020), Global Teaching InSights:
A Video Study of Teaching, OECD Publishing, Paris. doi: 10.1787/20d6f36b-en.

O’Donnell, C. (2008), “Defining, conceptualizing, and measuring fidelity of implementation and its
relationship to outcomes in K-12 curriculum intervention research”, Review of Educational
Research, Vol. 78 No. 1, pp. 33-84, doi: 10.3102/0034654307313793.

Otero, M.P., D’Agostino, M., Meschengieser, C. and Varela, E. (2017), “Informe de resultados PIRLS
2016 - ciudad Aut�onoma de Buenos Aires”, available at: https://www.buenosaires.gob.ar/sites/
gcaba/files/pirls2016_informe_de_resultados_caba1.pdf (accessed 18 June 2021).

Penuel, W.R., Fishman, B.J., Yamaguchi, R. and Gallagher, L.P. (2007), “What makes professional
development effective? Strategies that foster curriculum implementation”, American
Educational Research Journal, Vol. 44 No. 4, pp. 921-958, doi: 10.3102/0002831207308221.

Piper, B. and Zuilkowski, S.S. (2015), “Teacher coaching in Kenya: examining instructional support in
public and nonformal schools”, Teaching and Teacher Education, Vol. 47, pp. 173-183, doi: 10.
1016/j.tate.2015.01.001.

Piper, B., Zuilkowski, S.S., Dubeck, M., Jepkemei, E. and King, S.J. (2018), “Identifying the essential
ingredients to literacy and numeracy improvement: teacher professional development and
coaching, student textbooks, and structured teachers’ guides”, World Development, Vol. 106,
pp. 324-336, doi: 10.1016/j.worlddev.2018.01.0.

Powell, J., Reece, J. and Gambhir, S. (2007), The Geography of Opportunity, The Kirwan Institute for the
Study of Race and Ethnicity, Columbus, OH.

Reinke, W.M., Stormont, M., Herman, K.C. and Newcomer, L. (2014), “Using coaching to support
teacher implementation of classroom-based int ferventions”, Journal of Behavioral Education,
Vol. 23 No. 1, pp. 150-167, doi: 10.1007/s10864-013-9186-0.

Russell, J.L., Correnti, R., Stein, M.K., Bill, V., Hannan, M., Schwartz, N. and Matthis, C. (2019),
“Learning from adaptation to support instructional improvement at scale: understanding coach
adaptation in the TN Mathematics Coaching Project”, American Educational Research Journal,
Vol. 57 No. 1, pp. 148-187, doi: 10.3102/0002831219854050.

Russo, A. (2004), “School-based coaching: a revolution in professional development- or just the latest
fad?”, Harvard Education Letter, Vol. 20 No. 4, pp. 1-4.

Scher, L. and O’Reilly, F. (2009), “Professional development for K–12 math and science teachers: what
do we really know?”, Journal of Research on Educational Effectiveness, Vol. 2 No. 3, pp. 209-249,
doi: 10.1080/19345740802641527.

Secretar�ıa de Educaci�on (2004), “Dise~no curricular. Primaria”, available at: https://www.buenosaires.
gob.ar/areas/educacion/curricula/pdf/dep1.pdf (accessed 28 July 2020).

Snodgrass Rangel, V., Bell, E.R. and Monroy, C. (2017), “A descriptive analysis of instructional
coaches’ data use in science”, School Effectiveness and School Improvement, Vol. 28 No. 2,
pp. 217-241, doi: 10.1080/09243453.2016.1255232.

Snow, C., Ippolito, J. and Schwartz, R. (2006), “What we know and what we need to know about
literacy coaches in middle and high schools: a research synthesis and proposal research agenda.
In International Reading Association”, Standards for Middle and High School Literacy Coaches,
International Reading Association, Newark, DE, pp. 35-52.

Stains, M. and Vickrey, T. (2017), “Fidelity of implementation: an overlooked yet critical construct to
establish effectiveness of evidence-based instructional practices”, CBE—Life Sciences
Education, Vol. 16 No. 1, pp. 1-11, doi: 10.1187/cbe.16-03-0113.

Steinberg, C. and T�ofalo, A. (2018), “La Ciudad Aut�onoma de Buenos Aires como objeto de an�alisis de
las desigualdades educativas, sociales y territoriales”, in Dabenigno, V., Vinacur, T. and
Krichsky, M. (Eds), La educaci�on secundaria en la Ciudad de Buenos Aires. Contribuciones del
campo de la investigaci�on socioeducativa, EUDEBA, Buenos Aires.

IJMCE

https://doi.org/10.1787/20d6f36b-en
https://doi.org/10.3102/0034654307313793
https://www.buenosaires.gob.ar/sites/gcaba/files/pirls2016_informe_de_resultados_caba1.pdf
https://www.buenosaires.gob.ar/sites/gcaba/files/pirls2016_informe_de_resultados_caba1.pdf
https://doi.org/10.3102/0002831207308221
https://doi.org/10.1016/j.tate.2015.01.001
https://doi.org/10.1016/j.tate.2015.01.001
https://doi.org/10.1016/j.worlddev.2018.01.0
https://doi.org/10.1007/s10864-013-9186-0
https://doi.org/10.3102/0002831219854050
https://doi.org/10.1080/19345740802641527
https://www.buenosaires.gob.ar/areas/educacion/curricula/pdf/dep1.pdf
https://www.buenosaires.gob.ar/areas/educacion/curricula/pdf/dep1.pdf
https://doi.org/10.1080/09243453.2016.1255232
https://doi.org/10.1187/cbe.16-03-0113


Tan, E., Calabrese Barton, A., Turner, E. and Varley Guti�errez, M. (2012), Empowering Science and
Mathematics Education in Urban Schools, University of Chicago Press, Chicago.

Teemant, A. (2013), “A mixed-methods investigation of instructional coaching for teachers of diverse
learners”, Urban Education, Vol. 49 No. 5, pp. 574-604, doi: 10.1177/0042085913481362.

Thompson, J.J., Hagenah, S., McDonald, S. and Barchenger, C. (2019), “Toward a practice-based theory
for how professional learning communities engage in the improvement of tools and practices
for scientific modeling”, Science Education, Vol. 103 No. 6, pp. 1423-1455, doi: 10.1002/sce.21547.

Tschannen-Moran, M. and Carter, C.B. (2016), “Cultivating the emotional intelligence of instructional
coaches”, International Journal of Mentoring and Coaching in Education, Vol. 5 No. 4,
pp. 207-303, doi: 10.1108/IJMCE-02-2016-0008.

Tschannen-Moran, M. and McMaster, P. (2009), “Sources of self-efficacy: four professional
development formats and their relationship to self-efficacy and implementation of a new
teaching strategy”, The Elementary School Journal, Vol. 110 No. 2, pp. 228-245, doi: 10.1086/
605771.

Van Driel, J.H., Meirink, J.A., van Veen, K. and Zwart, R.C. (2012), “Current trends and missing links in
studies on teacher professional development in science education: a review of design features
and quality of research”, Studies in Science Education, Vol. 48 No. 2, pp. 129-160, doi: 10.1080/
03057267.2012.738020.

About the authors
Melina Furman is a PhD in Science Education from Columbia University. Currently, Melina is an
Associate Professor at Universidad de San Andr�es, Argentina, and Researcher at the National Scientific
and Technical Research Council (CONICET). Melina is the Director of the Science Education Research
Programme at School of Education, Universidad de San Andr�es. Melina Furman is the corresponding
author and can be contacted at: mfurman@udesa.edu.ar

Mariana Luzuriaga is a BA in Education and PhD (ongoing, expected 2022) from the Universidad de
San Andr�es, Argentina. Currently, Mariana is a tutor on several graduate and postgraduate courses in
the School of Education, as well as Research Assistant of the Science Education Research Programme,
Universidad de San Andr�es.

In�es Taylor is BSc Biology (University of Bristol) and PGCE Science (Kings College, London).
Currently, In�es is a Research Assistant on the Science Education Research Programme at Universidad
de SanAndr�es, Argentina. In�es is a Limited ResearchTeacher Trainer Ltd TeamLeader (Tanzania 2014;
Ghana 2017 and Belize 2018).

Mar�ıa Eugenia Podest�a is an MA in Education (University of Bath), postgraduate in Education
(Universidad Cat�olica Argentina) and a BSc Biochemistry (Universidad de Buenos Aires). Currently,
Mar�ıa is the Director of the Postgraduate Teaching degree of the School of Education of the University of
San Andr�es.

For instructions on how to order reprints of this article, please visit our website:
www.emeraldgrouppublishing.com/licensing/reprints.htm
Or contact us for further details: permissions@emeraldinsight.com

Teacher
implementation

of a science
programme

https://doi.org/10.1177/0042085913481362
https://doi.org/10.1002/sce.21547
https://doi.org/10.1108/IJMCE-02-2016-0008
https://doi.org/10.1086/605771
https://doi.org/10.1086/605771
https://doi.org/10.1080/03057267.2012.738020
https://doi.org/10.1080/03057267.2012.738020
mailto:mfurman@udesa.edu.ar

	How does coaching influence teacher implementation of a science programme? Evidence from an experimental study
	Introduction
	Educative curriculum materials as resources for teaching improvement
	Measuring fidelity

	Methodology and methods
	Educative curriculum materials-based teaching improvement programme
	Educative curriculum materials and coaching-based teaching improvement programme
	Weekly instructional coaching sessions
	Data collection and analysis: student notebooks
	Adherence: did teachers use the educative curriculum materials?
	Dosage: how much time was dedicated to implementing the programme?
	Quality: did teachers perform the inquiry-based activities?

	Fidelity and schools’ socioeconomic status

	Results
	Instructional coaching increases teachers' teaching time
	Effect of coaching is more intense in low socioeconomic school contexts

	Discussion
	References
	About the authors


