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Title of the review 

The impact of teacher professional development programs on academic achievement of US 
students in Grades 3-12. 

Background 

Teacher professional development in the US is an expensive and inconsistent enterprise 
(Kraft, 2017). Causal studies of professional development (PD) have improved in 
methodological rigor over the last few decades since a 2009 meta-analysis by Scher & 
O’Reilly. Given that teachers have a long-lasting effect on student outcomes over lifetime, the 
need to find effective professional developments than can be taken to scale is of national 
importance (Kraft, 2017; Hanushek, 2011). 
 
Although a variety of PD options exist for teachers, this systematic review seeks to evaluate 
the aggregate effectiveness of all of these options. The literature in this field is robust with 
several rigorous prior reviews conducted (Kraft, 2017; Kennedy, 2016; Scher & O’Reilly, 
2009), but ours differs in important ways. While the most recent working review by Kraft 
(2017) focuses on teacher learning as well as achievement and narrows to a single model of 
PD (coaching), we incorporate many models and focus only on achievement outcomes. We 
compile studies that investigate teacher PD’s impact on student achievement in the United 
States in grades three through 12, as measured by commonly accepted standardized tests in 
mathematics, reading/English Language Arts (ELA), and science.  
 
The creation of this meta-study has two motivations. First, a substantial amount of education 
dollars are spent on teacher PD. Public elementary and secondary levels schools employ over 
3 million teachers (Kena et al, 2016). Of these teachers, over 90 percent receive professional 
development, which costs between $2,000 to $8,000 per teacher per year (Kraft, 2017). This 
means, that per year, districts in the United States spend between six to eight billion dollars 
on teacher professional development. Given the expenditures, a careful assessment of the 
impact on students is warranted. Second, although teacher quality has been shown to be the 
largest in-school contributor to student achievement, how to measure and improve teacher 
human capital is debated (Coleman, 1966). In particular, scholars have shown weak 
correlations between teacher quality and observable teacher characteristics (e.g., highest 
degree obtained, years of experience, etc.) (Hanushek, 1986; Rockoff, 2004). The underlying 
theory of PD is that it allows teachers to improve student performance. However, if PD does 
not achieve that goal, it is important to find alternate strategies for enhancing teacher 
effectiveness.  
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Objectives 

This systematic review will provide reliable information on the state of knowledge regarding 
the potential of improving academic outcomes for students in grades 3 – 12 through 
professional development programs for teachers. Based on a systematic search of the 
literature, the review will synthesize the evidence of impacts on student achievement as 
measured on standardized assessments. Existing systematic reviews include outdated studies 
prior to the advent of more valid and reliable standardized tests, and certainly the teaching 
profession has changed in its sophistication since the 1970’s and 80’s. Researchers, 
policymakers and the public are in need of an updated evidence review within a twenty-year 
time frame to inform state and district officials about the expected achievement gains from 
investing in teacher professional development.  

Existing reviews 

Although several reviews of evidence on teacher professional development exist, this study 
updates and focuses that evidence base on achievement, the outcome of most interest to 
policymakers. We also make several decisions that distinguish this review from existing ones. 
Scher & O’Reilly (2009) focus on development programs for a single subject, whereas we 
span the three most-tested subjects. Unlike Kennedy’s 2016 review, we concentrate 
exclusively on teacher in-service programs, rather than also including induction programs for 
new teachers. By only including in-service programs, we can isolate the value-add of teacher 
PD as distinct from investments new hires, such as mentorship programs. While induction 
programs are also worthy of study, we are solely concerned with identifying improvements to 
current teacher human capital, rather than the ability to identify and train future high-quality 
teachers.  
 
We also benefit from a broad and recent review of existing literature. A report by Darling-
Hammond, Hyler & Gardner (2017) is broadly concerned with teacher PD and includes 
international studies; however, the present study will focus only within the United States. 
There also two older meta-analyses. Yoon et al. (2007) includes only studies meeting What 
Works Clearinghouse Standards, leaving fewer than ten studies included. It is also nearly ten 
years out-of-date, as is the Scher & O’Reilly review (2009). Much has happened to 
conceptualizations and implementation of PD over the past two decades. By limiting our 
search to the past twenty years (others do not), this review captures a critical time period in 
education policymaking, where major investments in PD were made prior to and during No 
Child Left Behind, Race to the Top, and most recently, the Every Student Succeeds Act. 

Intervention 

In this study, we define teacher PD as teacher in-service programs implemented in schools in 
the United States for grades 3 through 12. Although PD varies in specific goals, content, 
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delivery, and intensity, anything we define as PD is intended to augment the content 
knowledge of teachers and provides guidance on improved teaching techniques - without 
introducing confounding variables such as new technology or pay-for-performance. In some 
cases, the PD occurs outside the classroom, such as during a summer institute, and in other 
cases, the PD includes in-class room coaching. Or the approaches could be combined. In 
many cases, but not all, the PD is intentionally aligned with the district curriculum. The 
amount of time and oversight that different PD programs entail varies widely.  
 
Desimone (2009) describes five features of PD that are widely viewed as critical to their 
success in leading to improved student outcomes based on the empirical evidence base: 
content focus, active learning, coherence, duration, and collective participation. Prior reviews 
of the evidence on teacher PD have drawn on this this framework and added elements (i.e. 
Darling-Hammond, Hyman & Gardner, 2017). While these prior literature reviews generally 
support the notion that PD can be effective in advancing student achievement, they have not 
systematically focused on studies that were designed in a manner that would support causal 
claims of effectiveness, for example by relying on an experimental design or some other 
means for generating a well-matched comparison sample.  
 
For our purposes, PD must include a component of broadly improving a teacher’s skills. 
Therefore, we exclude studies that involve a curriculum upgrade and/or teaching technology 
that includes teacher training on the new curriculum/technology. The team considered these 
to be confounding variables. Understandably, there were many grey areas that the team 
discussed. Ultimately, we focused on the central research questions of each study: if the study 
wanted to know the impact of a specific curriculum, incentive or technology, not the 
professional development opportunities, we exclude it. If the PD was incidental rather than 
central to the intervention, we do not include it. 

Population 

This review will include only programs that targeted in-service teachers working in public 
schools within the United States; it will not focus on studies of pre-service training programs 
or on teachers in other countries, since the goals and contexts for the training will be quite 
different. Participation in the interventions may be mandatory or voluntary. Moreover, the 
training itself may take different forms, including summer institutes, workshops, coaching, 
peer support, video lessons and/or feedback, or combinations of the above. However, to be 
included in the review, the studies must focus on PD programs that have a goal increasing 
teacher capacity (e.g., by improving content knowledge or pedagogical skills) as opposed to 
student capacity (i.e. introduction of a one-to-one classroom technology). Most 3-12 public 
school teachers in the United States are, in theory, a part of the intended population. 
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Outcomes 

We will only include studies that include validated standardized achievement tests as 
outcome measures. School-developed assessments, researcher-developed assessments and 
other tests that are not norm-referenced across a general population will be excluded. Studies 
that use sample test items without administering the entire test will be excluded. We also will 
exclude studies that only report achievement test measures that have been averaged across 
subject areas and/or only report proficiency levels rather than continuous score measures. 
We will only include studies that report actual student scores or effect sizes, either 
standardized or unstandardized. In studies where there are multiple subject-area outcomes 
reported, we will report them both separately. 
 
Although this review focuses exclusively on academic achievement outcomes, some included 
studies also report impact estimates for outcomes such as teacher retention, teacher beliefs, 
and student self-efficacy. These types of outcomes could well be important mediators of the 
impacts (or lack thereof) on student achievement and thus may be of interest to some 
readers, but they are not the focus of this review. 

Study designs 

This analysis will include studies using experimental or matched comparison group quasi-
experimental designs. Based on our preliminary scan of the literature, we anticipate that the 
vast majority of included studies will be RCTs. 
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