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SERIES FOREWORD


TOM SHERRINGTON

The idea for the In Action series was developed by John Catt’s Teaching WalkThrus team after we saw how popular our Rosenshine’s Principles in Action booklets proved to be. We realised that the same approach might support teachers to access the ideas of a range of researchers, cognitive scientists and educators. A constant challenge that we wrestle with in the world of teaching and education research is the significant distance between the formulation of a set of concepts and conclusions that might be useful to teachers and the moment when a teacher uses those ideas to teach their students in a more effective manner, thereby succeeding in securing deeper or richer learning. Sometimes so much meaning is lost along that journey, through all the communication barriers that line the road, that the implementation of the idea bears no relation to the concept its originator had in mind. Sometimes it’s more powerful to hear from a teacher about how they implemented an idea than it is to read about the idea from a researcher or cognitive scientist directly – because they reduce that distance; they push some of those barriers aside.

In our In Action series, the authors and their collaborative partners are all teachers or school leaders close to the action in classrooms in real schools. Their strategies for translating their subject’s work into practice bring fresh energy to a powerful set of original ideas in a way that we’re confident will support teachers with their professional learning and, ultimately, their classroom practice. In doing so, they are also paying their respects to the original researchers and their work. In education, as in so many walks of life, we are standing on the shoulders of giants. We believe that our selection of featured researchers and papers represents some of the most important work done in the field of education in recent times.

This book combines the ideas of two brilliant minds: the research and concept of Direct Instruction from Siegfried Engelmann and the practical pedagogical know-how of Tom Needham. Across the span of literature about teaching and learning, Direct Instruction is one of those ideas that many people have heard about without ever having read the source material or seen put into action in their settings. Tom has done a superb job of helping to bridge that gap, making some very powerful ideas much more accessible for many teachers.

Tom is a perfect example of the ideal ‘In Action’ author because he has done the hard work of translating the ideas from Engelmann into his own practice over many years, both as an English teacher and a leader of other teachers. His ResearchEd talks on DI have been superb. In this book he draws on his own experience with English and weaves in multiple examples from other subjects, showing that DI concepts can work beyond their origins in Maths teaching. It’s a fascinating read for anyone interested in how learning happens. We’re especially grateful to Kurt Engelmann for writing the foreword, endorsing Tom’s approach in writing this concise and thorough exploration of DI and all it has to offer.

Finally, in producing this series, we would like to acknowledge the significant influence of the researchED movement that started in 2013, run by Tom Bennett. I was present at the first conference and, having seen the movement go from strength to strength over the intervening years, I feel that many of us, including several In Action authors, owe a significant debt of gratitude to researchED for providing the forum where teachers’ and researchers’ ideas and perspectives can be shared. We are delighted, therefore, to be contributing a share of the royalties to researchED to support them in their ongoing non-profit work.






FOREWORD


KURT ENGELMANN

As Tom Needham notes in Chapter 1 of this book, the research base supporting the effectiveness of Direct Instruction (DI) is extensive. Several meta-analyses conducted over the last quarter century have documented the highly positive effect of the DI approach. In a meta-analysis published in 2003 of 29 comprehensive school-reform models, Borman et al. concluded that Direct Instruction was one of only three models found to have the ‘strongest evidence of effectiveness’ (Borman et al., 2003). In his famous meta-analysis Visible Learning for Teachers, John Hattie (2012) calculated an average effect size of 0.59 for the Direct Instruction approach across over 300 studies involving over 42,000 students – an effect size that was significantly larger than those of any other curriculum Hattie studied. In the most recent meta-analysis conducted on the effectiveness of DI, Stockard et al. confirmed these results and found that ‘effects showed little decline during maintenance, and effects for academic subjects were greater when students had more exposure to the programs’ (Stockard et al., 2018).

Several factors promote the exceptional and highly positive effects of DI when it is implemented with fidelity. These can be categorised as delivery, structural or design factors. Delivery factors, which are the focus of lower-case direct instruction or explicit instruction, include such practices as reviewing past learning, promoting active student participation, presenting material at a quick pace, checking students’ understanding frequently and providing immediate error corrections. These delivery factors involve behaviors that are readily observable if they are present in classrooms.

Structural factors include placing students in material that matches their current level of performance, grouping students homogeneously for instruction, arranging classroom furniture so it is conducive for monitoring and allocating sufficient time every day for instruction. These factors are described in detail in separate teacher’s guides for the published DI programs as well as in Direct Instruction: A Practitioner’s Handbook (Engelmann, 2024) and other sources. As a group, structural factors represent a medium level of observability. Some structural factors can be determined quickly. The appropriateness of time allocation, for instance, can be determined by examining a daily schedule or timetable. At the other extreme, determining the students’ current performance levels and the degree of group homogeneity requires more advanced direct observations and / or an analysis of student-performance data.

The third set of factors – those related to instructional design – are arguably the most important factors for student success. They involve selecting and presenting examples and sequencing them in a way that eliminates misunderstandings that can occur when multiple interpretations of a presentation are possible. To ensure the success of all students, the design elements must be arranged in such a way as to induce the desired student understanding of essential skills and concepts, which provides a strong basis for future learning. If essential design elements are missing and students misapprehend the intended concepts or skills, the quality of the delivery and structural factors is irrelevant. An increase in the briskness of a presentation or an expansion of the amount of time spent on instruction cannot compensate for an unclear and ineffective instructional design. Students will not acquire the desired skills and concepts if the design elements are not arranged so as to induce student understanding of the skills and concepts. In fact, student learning can be negatively affected if the intensity and duration of faulty instruction are increased.

Although the design elements are arguably the most critical of the three categories of instructional factors, they are, unfortunately, the least readily observable. They are embedded in each task in every exercise in every lesson in a Direct Instruction program. So, fully comprehending the instructional design would require a complete record of every interaction that takes place during instruction of a specific group for an entire year, as the elements appear in different forms in different content that is being taught. And yet, these direct observations wouldn’t necessarily lead to a full comprehension of the design elements, as many observers would have difficulty inducing the general principles from the teaching they observe. In practical terms, then, design elements need to be explained explicitly to be reliably understood.

Fortunately, S.E. Engelmann and colleagues have described these design elements in the Theory of Instruction (Engelmann and Carnine, 1991) and other publications in great detail. Unfortunately, the theory is so complex, so intricate and so extensive that understanding it requires a very strong commitment on the part of the reader. Tom Needham understandably refers to the Theory of Instruction as a ‘famously byzantine tome’. Fortunately, Mr Needham has provided a much more accessible version of the theory of instruction in the pages that follow this foreword. He has distilled key ideas from the 700-plus-page Theory of Instruction, combined them with concepts from other relevant sources and presented them in clear English using highly relatable, concrete examples.

As such, this book is a must-have for all practitioners who want to deliver or support the delivery of effective instruction. Those who are already using one or more of the published DI programs will gain greater insight into the construction of the programs and learn why fidelity of the delivery of the programs is so essential for student success. Those who are not using DI programs will gain incredibly useful tools and insights into the way in which environmental variables can be manipulated to convey a desired concept or skill so students learn it faultlessly.

After reading this book, you will be able to ‘dig into’ the subject matter you are teaching to identify prerequisite skills and positive and negative examples, and arrange them in a manner that will lead to universal mastery of the content (as long as the students possess the necessary preskills to benefit from the instruction). If you, the reader, can master these design elements along with the delivery and structural features described in other sources, you will be able to achieve what Mr Needham characterises as an ‘intimidatingly ambitious’ goal: teaching all students so they master essential skills and content and thereby develop self-confidence in their abilities as highly competent learners.

Kurt Engelmann
President, the National Institute for Direct Instruction (NIFDI)
Author of Direct Instruction: A Practitioner’s Handbook
24 October 2025
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CHAPTER 1 AN OVERVIEW OF DIRECT INSTRUCTION



Introduction

Direct Instruction (DI) is an incredibly powerful approach to teaching. It was created, developed and refined by Siegfried Engelmann and Douglas Carnine, initially derived through a painstaking, iterative and precise process of classroom-based application and evaluation. Their ideas began to take shape in the 1960s, and the complete body of their theory can be found in Theory of Instruction: Principles and Applications, which they published in 1982. Unfortunately, this book is seen by many as abstruse and excessively technical, written in a dense style that seems fragrantly and hypocritically to ignore one of the theory’s most important tenets: be clear when communicating, or communication will fail. The precision, detail and breadth of what is outlined in Theory of Instruction, however, means that such complexity is unavoidable. Engelmann’s ideas explain how to plan, sequence, communicate and motivate, the ultimate goal being intimidatingly ambitious: teaching that means that all students can learn, all students can be successful and all students can develop self-confidence in their abilities (Engelmann, 2014).

Direct Instruction programmes, available to purchase, cover a wide range of subjects and topics, including maths, reading, writing, US history, science, English as a second language and many others. Based in Eugene, Oregon, the National Institute for Direct Instruction (NIFDI) has a website at www.nifdi.org. The site contains a wealth of information, including overviews of DI theory, a comprehensive database of DI research, information about programmes and their application, as well as testimonials from teachers and school leaders who have successfully used DI programmes in their schools. While these ready-to-teach programmes are developed over many years, undergoing rigorous testing, refinement and evaluation (a process that ensures that all such programmes, if implemented correctly, result in impressive results), Engelmann’s ideas can also be applied by teachers to the everyday classroom to increase the efficacy of their instruction. Although individual attempts to apply the ideas will not be as effective as the published and field-tested DI programmes, choosing to base your approach to instruction on a body of theory that is logically and empirically sound is likely a better bet than basing your teaching on ideas that lack such a rigorous and wide-ranging evidence base.

If you don’t have the time or inclination to read the 700-plus pages of Engelmann’s famously byzantine tome, or any of the other publications that expand on the theory, this book will hopefully provide a useful introduction to some of the key ideas that make Engelmann’s approach so effective and how you can apply them to your lessons.



A very brief overview of the evidence base

Engelmann’s approach has more scientific evidence in support of it than any other instructional theory. Of the 55 studies conducted to test the validity of different assertions in Theory of Instruction, 54 confirmed the hypothesis being tested (Barbash, 2012). In the 1970s, the United States conducted Project Follow Through, the largest comparative education study that has ever been conducted, pitting DI against 21 other instructional methodologies and involving hundreds of thousands of students. Direct Instruction was judged to be the outright winner, outperforming all other methodologies in all categories. Students who learned through DI methods performed the best in basic skills, problem-solving and higher-order tasks; not only that, but they also reported the highest positive change in self-esteem: being successful in learning made them feel good about themselves.


[image: A bar chart comparing student results for basic academic skills, problem-solving, and self-esteem across nine educational models relative to traditional school performance at zero.]
Figure 1.1 Project Follow Through, 1967–77: Nine models of teaching K-3 compared to history’s largest educational experiment (Barbash, 2012)

Findings:


	Nine models were grouped into three broad teaching approaches: academic focus, problem-solving focus and self-esteem focus.


	Three categories of results were measured: basic academic skills, problem-solving skills and changes in self-esteem.


	Direct Instruction produced the best results in all areas: basic skills, problem-solving and self-esteem.


	Most other models were less effective than traditional schooling, yet many remain in use today!




More recent studies also validate DI’s effectiveness. In a 2018 meta-analysis that examined research into DI published between 1961 and 2016, covering over 300 different studies, every single estimated effect was judged to be positive and statistically significant (Stockard et al., 2018).



What does ‘theory’ mean?

When we use the word ‘theory’ in a general and informal sense, we often mean something akin to ‘idea’ or ‘supposition’, as in ‘I have a theory about why she is so successful’. Direct Instruction, however, is nothing of the sort: instead, it is a theory in the scientific sense of the word; a theory that explains and makes predictions that can be, and have been, repeatedly tested and validated. As the foreword to the revised edition of Theory of Instruction explains:


Engelmann and Carnine’s theory evolved the same way original natural science theories have evolved, through the scrupulous application of logical analysis to existing empirical observation. The Engelmann and Carnine theory possesses the most critical attributes of natural science theories: (1) it is exhaustive in that it covers everything from the most basic motor skill instruction to the highest of the ‘higher order’ thinking skills, and (2) it does so economically. In short, it is parsimonious.

A true theory not only predicts, it explains. For example, if we are interested in why cognitive psychologists have, after several years of research, concluded that the extent to which learning transfers is dependent upon the relative salience of surface and structural features of examples, this theory will explain that for us. If we are interested in why a typical textbook presentation of a new concept must fail to communicate accurately to many learners, this theory will explain that, too.

Engelmann and Carnine, 2016



As we shall see in Chapters 4 and 5, if we analyse the examples that we present while teaching, we can successfully predict the kind of responses and generalisations that a student will make, and this is how the theory can predict ‘the extent to which learning transfers’ or why ‘a typical textbook presentation of a new concept must fail to communicate accurately’ (Engelmann and Carnine, 2016).



Philosophical principles that underpin Direct Instruction

Engelmann’s approach is based on five key philosophical principles (Engelman, 2014):


Philosophical principle 1

All children can be taught.

This doesn’t, of course, mean that all children can be taught anything. Successfully learning something new usually requires students to understand simpler ideas or components that underpin what is being taught. Calculus is
















Philosophical principle 2











Philosophical principle 3





Philosophical principle 4





Philosophical principle 5






Two assumptions about learning



	

	






Assumption 1: the ability to learn qualities through examples







Assumption 2: the ability to generalise on the basis of sameness







What affects learning?






	

	

	





[image: Flowchart with three boxes labelled analysis of knowledge systems, analysis of communication and analysis of behaviour, all pointing to a central box titled “Analysis of Cognitive Learning”.]
Figure 1.2 Analysis of cognitive learning




[image: Three by four grid displaying twelve numbered geometric diagrams, each explicitly labelled as either “rectus” or “not rectus” to illustrate a structural classification.]
Figure 1.3 ‘Rectus’


Extended Descriptions





[image: Three simple grayscale illustrations arranged horizontally: an adhesive bandage strip on the left, a balance scale in the centre, and a sailboat tilting slightly on the water to the right.]
Figure 1.4 Which are examples of rectus?



1. Analysis of knowledge systems












2. Analysis of communication




3. Analysis of behaviour
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