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1. Introduction
This document summarises the key findings of two briefs1 prepared by the EdTech Hub.
Below, we examine a conceptual theory of change of teacher professional development
(TPD) and the potential roles of technology within it. This requires us to consider the
existing evidence on these potential uses of technology, situated within considerations
1

The other briefs are listed in the references.

#EdTechHub — H
 DR01. An evidence-informed conversation

of the wider education system. We then examine specific questions as to how
technology can or should be used:
●

As a tool for teachers (or groups of teachers) to support their in-service
professional development; and

●

As a tool for coaches to support teachers’ in-service professional development.

To obtain guidance in these areas, we synthesise evidence, knowledge, and
recommendations on technology use for TPD and coaching most relevant to low- and
middle-income countries, with a focus on sub-Saharan Africa. We attempt to make
sense of the limited evidence available on these questions, and thus necessarily offer
opinions and recommendations. The contents of the brief reflect the opinions of the
authors, and not those of the EdTech Hub.

2. Teacher Professional Development and technology in the
context of influences on student learning
There are multiple influences on student learning across the education system and at
varying levels, including national, community, school, teacher and student. Many of
these influences can be seen in conjunction with technology.
2.1. Teachers and context matter
Research shows that teachers matter; of any input to the education system, teachers
have the most potential to impact student learning. Teacher salaries often constitute
the dominant factor with the political economy of education systems; teachers are
therefore not only able to have a significant impact on students but — especially given
improvements over the last decade — teachers are also readily available to play that
role.
We also know that context is critical, and that effective education practices are highly
contextual. However, context should not necessarily be considered at the national level;
rather, we should focus on important differences between meso-contexts within a
country (such as urban versus rural environments). It is also important to acknowledge
that the most disadvantaged and marginalised children are likely to be taught by
teachers who are themselves relatively disadvantaged. These disadvantages not only
impact children’s opportunity to access education but also impact teachers’ day-to-day
work (including, for example, their access to electricity) in ways that potentially constrain
(the impact of) technology use.
2.2. Technology use in the theory of change of teacher professional development
We know that teachers matter in improving learning outcomes for children, and have
evidence to indicate that the right kind of teacher professional development helps
teachers become more effective. Thus, a simple theory of change for teacher
professional development might look like:
1. Effective creation of TPD opportunities; ⤵
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2. More effective teacher education (pre-service and in-service); ⤵
3. Effective teachers; ⤵
4. Improved learning outcomes for children.
Technology could be used in conjunction with each of these four steps as follows:
A. Effective creation of TPD opportunities, which inevitably draws on technology for
the production and licensing of content and digital materials;
B. Drawing on technology in the TPD process (or in other words,
technologically-enabled TPD;~e.g., video recording classroom activities to spark
teacher reflection on classroom practice);
C. Technology use in the classroom by teachers or by students to enable children’s
learning.
Below are a few notes on the role of technology along this theory of change.
Regarding (1) and (A). Technology in the creation of TPD opportunities (including TPD
programming) is the only area where technology use is truly inevitable. Therefore, this
area merits attention in order to ensure that TPD opportunities are created as
effectively as possible.
Regarding (2)-(4) without (B). Teacher education may or may not use technology. One
can still reach the goal of ‘improved learning outcomes for children’ via the route of
effective creation of TPD opportunities → using technology to create content → more
effective teacher education → more effective teachers → improved learning outcomes
for children.
Regarding (B) and (2)-(4). It is possible that we might be able to improve learning
outcomes by drawing on technology in the TPD process. The advantages and
disadvantages of both technologically-enabled as well as non-technologically-enabled
means of TPD, such as cost, reliability and more, should be carefully considered and
weighed. There is of course a spectrum between ‘TPD that fully relies on technology’ to
‘TPD that does not utilise technology at all’.
Regarding (C) and (2)-(4). TPD focuses on supporting teachers across a range of
different aspects of their teaching practice; some of those practices might include how
they use technology in the classroom (C). Technology in the classroom (C) also affects
children’s learning (4). However, this use compete both in terms of finance and
effectiveness with the process outlined in the in the previous paragraphs.
When it comes to list item (C), technology use by teachers and children in the classroom,
one starting point for guidance for decision-makers is the Education Endowment
Foundation’s (EEF) toolkit, which presents classroom-level interventions — that is to say,
“proximate determinants” (⇡Pritchett, 2015) — listed against effectiveness, cost and
security of the evidence. Regarding digital technology, the EEF toolkit provides a rating
that indicates higher cost and lower learning gains than some interventions (such as
feedback or metacognition). In many schools in low-income countries, such
high-effectiveness-low-cost interventions identified by EEF (e.g., metacognition,
feedback, and reading comprehension strategies) are not maximised.
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There is a view, the view of “low-teacher ability”, that argues as follows. Let’s assume that
teachers in low- to middle-income countries (LMICs) are simply unable to learn how to
give effective feedback, or indeed unable to implement any of the high-impact, low-cost
strategies identified above. Therefore, learning with technology is the only means of
learning, or at least learning with technology would have a disproportionate impact. The
flaw in this argument is clearly the assumption: evidence clearly indicates that teachers
in low- and middle-income countries — just like teachers elsewhere — are clearly
capable of professional development. However, it is also clear that effective teacher
professional development at scale is not always successful. Below (and in the
companion working papers) we offer insights into the ingredients of effective teacher
professional development at scale. Clearly, this is not necessarily easy, but we argue
that it is still possible.
Regarding cost, using technology is more expensive in LMICs than in higher-income
countries, due to missing infrastructure. Proponents of technology as the main solution
to improve learning outcomes would admit that the cost may be higher, but might make
the case for value for money in that improvements in learning outcomes associated
with the use of technology would justify the costs. Here, we make the argument of
‘convergence’. As nations move from low income to high income, it is likely that the
effectiveness of digital technology in improving learning outcomes would eventually
look similar to the effectiveness of digital technology in the UK. It seems highly
counter-intuitive that low-income countries approach this curve from above, rather than
from below.
Each of the possible uses of technology in the context of teacher professional
development (as well as various combinations of these) should be monitored and
measured in terms of impact on learning outcomes and other relevant factors, such as
value for money. Monitoring and evaluation is only useful if it feeds back into
decision-making. For each context, the most effective combination of these ingredients
should be decided based on the evidence gathered.

3. Towards identifying top settings for learning with technology
across education systems interventions
In the UK, where wider factors within the education system — while important — are not
debilitating, the EEF current sole focus on the classroom level appears reasonable.
However, in LMICs, the lack of progress in education (and in some cases deterioration,
despite decades of international aid), points towards the need for a holistic systems
approach. Systems interventions may take place at the level of the classroom, the
teacher, an education ministry, or concern other system factors.
At the classroom level, there is little evidence, even from high-income countries, that
commonly used 1:1 technology interventions support learning gains. As EEF points out,
while the use of digital technology does have moderate impact, other interventions (e.g.,
metacognition) have higher impact and lower cost. A more promising option is
therefore to sparingly use technology when there is a clear advantage over
non-technology based scenarios. This could include, for example, using technology to
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tackle common misconceptions in mathematics. This area requires close attention to
questions that inform value for money, educational effectiveness, and equity, such as
how often in a given week technology should be used, and for what subjects or topics.
In these considerations, it is important to note that high levels of computer use can lead
to lower learning gains than moderate use (⇡OECD, 2016).
At the teacher level, again, it is important to consider the evidence on non-technology
enabled interventions to shed light on claims that teacher professional development
cannot work in practice. Clearly, the evidence indicates that professional development
has to be of the right kind to be effective. Knowledge-transmission-based cascade
models are still widely used even though there is limited evidence of their effectiveness
and indeed evidence for their ineffectiveness. However, this Instead, school-based
teacher professional development models provide better value for money and impact
on children’s learning gains. This model may include technology use at the teacher level.
It is crucial to weigh the differential benefit of technology use in TPD in comparison with
other relevant factors, such as facilitators’ preparation, or the overall supply of
facilitators.
At the ministry level, there are some indications from U.S. based experience that
systems interventions — such as an open curriculum paired with open classroom
materials — might lower costs significantly or provide substantial increases in access to
high-quality education. It is as yet unclear whether similar models for marginalised
children would lead to increased access to education. Such radically open approaches
may also run up against vested interests at various levels.
In terms of wider system factors, it is possible that technology could help facilitate a
stronger evidence base for systems change (for example, through the use of ICT in
M&E). In addition, educational technology research must weigh additional factors such
as the open and timely availability of outputs, compliance with open access
requirements, sharing and utilising open data, and much more. However, there are
many areas where the evidence base regarding education technology is limited, and
thus, promising uses of technology in systems interventions in education are not clear.

4. Teacher Professional Development and Technology
In the discussion below, we focus on aspect (B) in the list above: the use of technology in
the TPD process, rather than on using technology to create TPD content or teacher or
student use of technology in the classroom.
In a 50-page synthesis, (⇡Haßler, et al., 2019) characterise effective TPD as that which
has high impact on student learning, good value for money, and seven design
principles:
1. It explicitly and directly promotes and focuses on student learning and effective
learning practices.
2. It promotes effective teaching and learning practices, such as metacognition and
self-regulation, mastery learning, collaborative learning, oral language
interventions, and peer tutoring.
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3. It recognises teachers as professionals, and promotes teacher learning to
become skilled problem-solvers and critical thinkers who can help students to
become the same.
4. It is long-term, regular, carefully sequenced, and often school-based, rather than
provided through one-off trainings. It is adapted and tailored to context,
considering the self-sufficiency of the school, the cost of logistics, and the
benefits of working as a whole school versus segmenting teachers into grade- or
subject specific groups.
5. It motivates teachers to engage by paying attention to teacher career
progression and salary structure.
6. It increases sustainability, scalability and equity by using teaching and learning
materials that are Open Educational Resources.
7. It considers the use of EdTech very carefully, using it equitably for
communication and to support peer facilitators in the facilitation of school-based
TPD.
Because there is little secure evidence on teacher professional development in low- and
middle-income country contexts, the above principles represent a reasonable set of
guidelines that should be used in the absence of hard evidence to the contrary.

5. Specific uses of technology for TPD with teachers and coaches
5.1. Can technology be used to supplement teachers’ lack of content knowledge?
Often, teachers cannot apply the content knowledge they do have because it was taught
to them in theoretical ways. When teachers lack content knowledge, both pedagogical
skills and content knowledge should be explored together. Whether it is
technology-enabled or not, teacher professional development should provide teachers
with content knowledge in a way that is practical and linked to pedagogical skills.
5.2. Can technology be used to supplement teachers’ lack of pedagogical
knowledge?
Yes, but it needs to be considered carefully. One of the most effective uses of
technology in teacher professional development that we have seen is the use of video
for teachers to: (1) watch recordings of others’ teaching, and reflect and discuss
pedagogical practice as a group; and (2) record their own teaching practice and look
back at it as a starting point for dialogue between a teacher and his / her peers about
pedagogy.
5.3. Can technology be used to monitor teacher progress over an academic year?
We suggest framing the question differently, instead asking, “ how can monitoring of
teacher progress contribute to improving learning outcomes for students? Are there other
ways in which similar learning outcomes could be achieved?” A
 ssuming an effective TPD
model is in place, then teacher participation in the programme would be important to
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monitor. This can be done very simply via school-based facilitators who report on the
progress of school-based teacher group meetings, with this information then used to
inform the allocation of other resources (e.g., coaching visits, etc.).
5.4. The role of coaches
There are multiple meanings of the role of ‘coach’ in teacher professional development.
We conceive of coaches as trainers for individual teachers, where the interaction
between the teacher and coach is one to one.
5.5. The effectiveness and costs of coaches
Since coaches are external to schools, there are offer limited opportunities for visits.
Coaching is therefore costly, and there is limited evidence on the most cost-efficient
teacher-to-coach ratios. However, evidence from Kenya supports the need for lower
teacher-to-coach ratios for coaching to be effective. This is turn means that unless you
can afford such low ratios, coaching may be ineffective.
5.6. Can technology replace coaches? Or, can face-to-face coaching be replaced by
distance coaching mediated by technology?
In theory, yes, this could be done in high-income country environments. However,
teachers who teach marginalised children may themselves face disadvantages — such
as access to electricity and internet connectivity. Such factors the impact of coaching
done remotely via technology. We have not seen effective examples of coaching via
WhatsApp or text chats. However, it may be possible to effectively support
5.7. Can something else replace coaches?
Are there viable alternatives? What is the right combination of factors? Based on
evidence from Kenya, a combination of aspects are important in improving teaching,
including teacher instructional support and coaching, one-to-one student books, and
structured teacher lesson plans. However, different aspects of a TPD intervention need
to be carefully balanced to achieve the best possible effect. One example from Ghana
(the Transforming Teacher Education and Learning Programme) used a combination of
peer-facilitated in-service teacher support, support from a limited number of coaches to
the peer facilitators, and input monitoring to see how the programme was being
implemented.
5.8. Can technology be used to track coaches to monitor the fidelity of coaching?
More specifically, can and should GPS technology be used to track coaches to
monitor the fidelity of coaching?
In response to the first question, yes, it can. However, monitoring should be fully
transparent to those being monitored. A fairer and potentially more important use of
GPS tracking may be to collect data to optimise school visits and update school
databases. Any coaching programme should consider what geospatial data could be
generated and safely shared, keeping in mind careful consideration of security, privacy
and safety issues.
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5.9. Can technology be used to enable online / digital communities of practice for
teachers and coaches?
A community of practice of teachers naturally enables them to share examples of
effective practice among themselves. However, such exchanges are more likely to take
place and be fruitful when they happen face to face and help teachers build trust and
relationships over time. Face-to-face communities of practice may also be more feasible
and cost-effective. To serve the needs of the most marginalised children, we
recommend first drawing on natural, face-to-face communities of practice that exist in
schools, with facilitation coming from within the school itself rather than from experts.
For coaches, who likely have less face-to-face time with each other than teachers, and
likely have access to technology hardware already, virtual communities of practice seem
like an appropriate solution.
While some have suggested the idea of virtual communities of practice that include
both teachers and coaches, this arguably seems less useful than face-to-face
communities of practice serving only teachers.
If communities of practice use technology, then which technology should it be? If a
community of practice (such as one for coaches) is going to be mediated through
technology, then we recommend using WhatsApp or Telegram over other tools. The
introduction of other tools (such as Edmodo, Moodle or Slack) needs to be informed by
user testing.

6. Further reading
This working paper forms part of a set. This first paper is intentionally brief and mostly
without academic references. The other two parts of this set offer references for the
points made, as well as additional discussion:
Björn Haßler. (2020a). T eacher professional development and coaching in low-income
countries: Overarching considerations for the use of technology.
(2405685:H9W2X3KM; EdTech Hub Helpdesk Response No. 2). EdTech Hub.
https://doi.org/10.5281/zenodo.3631747
Björn Haßler. (2020b). T eacher professional development and coaching in low-income
countries: Practical considerations for the use of technology. (2405685:VM6NXYF3;
EdTech Hub Helpdesk Request No. 3). EdTech Hub.
https://doi.org/10.5281/zenodo.3631749

7. References
A full list of references for the set of three working papers is available here in the
EdTech Hub Evidence library here:
http://docs.edtechhub.org/lib/?ref=TZ9XL6PS&sort=author_asc.
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