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Direct Instruction: A Practitioner’s Handbook is a comprehensive guide for users of DI who want to improve their implementation and also for educators who are considering implementing these effective instructional programs. With sections covering the rationale and research behind DI, detailed guidance for successful implementation, and suggestions for avoiding pitfalls, reading this book is like being coached through a course on how to teach reading and why it should be done that way. The actionable information will help users of DI programs achieve the optimal instructional efficacy and efficiency that can lead to academic success for all students.

Stephanie Stollar, PhD, assistant professor at Mount St. Joseph University and founder of the Reading Science Academy

To the uninitiated, Direct Instruction might seem complex, peculiar, or even intimidating. Thankfully, Dr. Engelmann is here to show us what’s under the hood of the most effective teaching system ever devised. Whether you are a long-time practitioner of Direct Instruction, or a new adopter like me, the book you hold in your hands will tell you everything you need to know about implementing DI for the best results.

Zach Groshell, PhD, instructional coach, consultant, host of the Progressively Incorrect podcast.

Kurt Engelmann’s book is a must-read for educators. It is both comprehensive and accessible, and comes at an important time as the world of education has a renewed interest in scientifically based reading instruction. Engelmann demonstrates that the Direct Instruction reading, mathematics, and spelling programs set the standard for tools designed to ensure academic success with every student. The scope of the book is impressive, encompassing the aspects of design that make Reading Mastery and the other DI programs the most carefully engineered and effective set of curricula in existence; what it takes to implement the programs effectively; and how to sustain success. The book is filled with the invaluable wisdom of decades of implementation efforts from around the world. This book is an outstanding resource for educators interested in accelerating the achievement of all students.

Laura Doherty, president and CEO, Baltimore Curriculum Project, implementor of Direct Instruction since 1996

This is an accessible book for anyone who is interested in finding out about the theory, implementation, and day-to-day monitoring of DI programs. Myths about DI are addressed throughout the book, and specific discrete issues are explored in various standalone ‘topic brief’ sections. I recommend this book to those who like and know a little about DI as well as to those who have never heard of or initially struggle with DI.

Dr Nazam Hussain, specialist senior educational psychologist

The evidence on Direct Instruction offers the strongest hope for narrowing our nation’s glaring educational disparities, but DI must be implemented correctly to be fully effective. Dr. Engelmann gives us clear and complete directions for uplifting our students’ and our nation’s academic achievement.

Bill Sower, president, The Sower Center for Successful Schools

Kurt Engelmann’s Direct Instruction provides a fundamental advance for education. Any educators who are responsible for curriculum decisions or implementing DI programs – regardless of whether they say they love or hate DI – should not just read this book, but keep it available as a resource. It covers everything from the rationale and history of DI to the details of conducting daily lessons. Readers will find clear explanations of both the underlying philosophy and design of DI as well as guidance about how to implement DI effectively. Direct Instruction: A Practitioner’s Handbook explains why and how to teach DI in one accessible source.

John Wills Lloyd, PhD, professor emeritus, University of Virginia, founder and editor of SpecialEducationToday.com

Direct Instruction: A Practitioner’s Handbook is an ambitious effort to create a comprehensive unpacking of one of the important pieces of scaffolding for deeper learning.

Drew Perkins, director of ThoughtStretchers Education

This practitioner’s guide to implementing Direct Instruction is the most up-to-date, thorough, and comprehensive guide to the implementation of DI available. Dr. Engelmann draws upon and cites many of his father’s writings to elucidate details of implementation that may be less well understood among practitioners. He shares insights gained from implementing DI in multiple complex settings around the world. School personnel who implement Direct Instruction while attending to the details presented in this guide will be assured remarkable success in the classroom!

Bonnie Grossen, PhD, DI author and implementer, executive director, Center for Applied Research in Education

Dr. Engelmann delivers the ABCs of DI in Direct Instruction: A Practitioner’s Handbook, a how-to manual that should be part of the curriculum toolbox of both beginning and experienced educators. This book provides a comprehensive review of both the philosophy and research behind this proven educational approach, in addition to strategies and recommendations for successful implementation. In my over 30 years as a Direct Instruction consultant, I have never found a publication that addresses DI in its totality – until this one.

Donna Dressman, president/senior consultant, Conquest Consulting, LLC
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INTRODUCTION


Those of you who are reading this book may have different experiences with Direct Instruction (DI). You may be the principal or headmaster of a school who is considering implementing DI for the first time, and you want to understand the DI approach and its implications to your school’s structure and culture before you purchase DI programs. You may be a teacher who has implemented DI for a year with positive results as you’ve observed your students acquire skills at a faster rate than cohorts of students in previous years. Or you may be a curriculum director in a school district where DI has been implemented successfully in one school, and you are considering whether to recommend that other schools also adopt the DI approach. Whatever your experience level or your position, this book will provide essential information to support your journey with DI.

This book is intended to serve as a guide for teachers, school or district leaders, and other educational practitioners who are interested in implementing DI successfully. As such, the content of the book focuses on the practical issues that practitioners face when implementing DI and does not devote much space to other aspects of DI. This book includes a summary of the theoretical aspects of DI and research on the efficacy of the DI approach, and it provides references in the bibliography to other sources on DI’s theory and research base. More space is devoted to the design of the DI programs, the understanding of which is critically important for practitioners as it provides the rationale for the procedures that teachers, coaches and school leaders should follow to implement DI successfully. The overall focus of the book is to inform practitioners in the field who are considering implementing DI or want to improve the effectiveness of their current implementations of DI.

The essence of this book is to provide a roadmap for teachers and school leaders to ensure that students taught with DI are highly successful. This roadmap is divided into three sections, and each section is divided into several chapters. The first section addresses what DI is and why it has the features it does. The second section addresses how to implement DI successfully. Understanding the elements of DI and their rationale is a prerequisite to ensuring that users implement these elements with fidelity. The third section is devoted to cautions to consider when implementing DI. It describes potential pitfalls and the consequences of ignoring the programs’ provisions as it addresses the real-life dilemmas that many teachers and school leaders face when attempting to implement DI along with other priorities and mandates. As a supplement to the chapters, the book includes nine “topic briefs” – short summaries of important topics that provide additional background information on the research base and other aspects of DI.

The sections are meant to be read consecutively by most readers, especially those who are new to DI. However, the second section on how to implement DI can be used as a reference guide by all readers as they implement the DI approach, and they can revisit the section at different stages of the implementation process. The last section may resonate more deeply with experienced DI users than those new to DI as the content of the section is designed to relate to the personal experiences of seasoned DI users. However, the last section provides rationale for specific implementation requirements that many new DI practitioners may find useful.

The first step in this journey is to explain what Direct Instruction is, a task that is surprisingly complex, as described in the first section of this book.











SECTION 1:

WHAT IS DIRECT INSTRUCTION?





INTRODUCTION TO THE SECTION

This section of the book is devoted to explaining what Direct Instruction (DI) is. At first glance, this would seem to be a simple task that could be addressed succinctly. After all, the name “Direct Instruction” implies a type of explicit teaching that is performed directly by a teacher to their students. What more can be involved in DI than simply teaching students directly in contrast to having students acquire skills and concepts through projects, cooperative learning or some other indirect learning activity?

Directly and explicitly teaching students a given subject matter is indeed a correct characterization of DI. Yet, DI is much more complex than simply direct teaching. It involves a set of practices and procedures that, taken together, form a comprehensive model of teaching and learning. A sophisticated communication theory lies at the center of the DI model. The published DI programs have been constructed in conformity with this theory as the DI authors have woven together a complex design of instructional elements to create programs that lead to successful outcomes for every student who meets the programs’ entry requirements. The complexity is hidden, just as the complexity of a high-performance automobile is hidden from the driver, who operates the auto through simple and accessible user controls (e.g. the steering wheel). With DI, teachers provide instruction by following the provisions of the scripted programs and the teacher’s guides that accompany the programs. As long as school and district leaders ensure that the structural and training requirements of the programs have been met, students successfully acquire the program’s content when the teacher delivers the program with fidelity.

In this section, I will “open the hood” on the DI approach and explain the different components that go into making DI successful. Many of these components, such as signals and choral responses, are readily observable and may already be known to the reader. Others are less readily observable. For each component, I will explain the rationale behind its inclusion – why it is part of the DI approach.

Understanding the rationale is critical to a successful implementation of DI. The DI approach involves many components, each of which often requires a great deal of effort on the part of teachers and school leaders to implement successfully. For teachers and leaders who don’t fully understand the rationale, there may be a tendency by some to cut corners. Perhaps the teacher does not provide a full correction for every student performance error. Or perhaps they continue with an exercise when one student responds later than the rest of the students during group instruction. Or perhaps the school leader reduces the time devoted to the DI programs by 20 minutes a day to allocate additional time to test preparation. Or perhaps the school leader places all students in grade-level material rather than providing instruction of students at their performance level. Each one of these types of adjustments to the implementation parameters has a predictable, negative effect on student progress through the DI programs and reduces the rate at which students acquire the skills and concepts addressed in the programs. Understanding the rationale increases the likelihood that teachers and school leaders will implement the DI programs with fidelity, to the benefit of students’ learning.











CHAPTER ONE

THE GOAL OF DIRECT INSTRUCTION: ACCELERATION OF STUDENT PERFORMANCE


To understand DI, it is important to start with the goal that the creator of DI, Siegfried “Zig” Engelmann (father of the author of this book), set before himself when he developed this unique instructional approach. The overriding goal of DI is to accelerate the performance of students. S. Engelmann defined acceleration as “simply teaching more in less time” (Engelmann, S., 2014, 106). If students learn more in less time year after year from an early grade level, the positive results can be compounded so that they will be performing considerably higher than expected after several years.


EXAMPLES OF ACCELERATION

An example of this acceleration can be seen in a grainy, black-and-white 1966 film of a young Siegfried Engelmann demonstrating the mathematics skills and concepts possessed by kindergarten students who had attended the Bereiter-Engelmann preschool at the Institute for Research on Exceptional Children at the University of Illinois the previous year as 4-year-olds or 5-year-olds. Each of the African American students in the preschool was highly at risk of academic failure and received academic instruction in the preschool for only 20 minutes per day. They were recruited for this experimental early-learning program because an older sibling had been identified as having special needs.

The film does not show an instructional session. Instead, the film captures a joyfully spirited back-and-forth interaction between Engelmann and the children as he defies them to solve a variety of mathematical problems. Unphased and up to the challenge, students eagerly work math problems that students usually don’t learn until third grade or later – problems involving the fundamental operations (addition, subtraction, multiplication, and division), basic algebra, fractions, and area. For over 50 years, this remarkable film has served as a prime example of the power of his approach to accelerate the performance of highly at-risk students starting at an early age. (See: Preschool Students Demonstrate Exceptional Math Skills, available at www.nifdi.org/videos/siegfried-zig-engelmann.html#Pre.)

Fast forward three decades, and Siegfried Engelmann and colleagues have translated the methodology he developed, Direct Instruction, into a comprehensive set of instructional programs covering the major academic subject areas (reading, language/writing, and mathematics) along with a comprehensive reform model involving training, coaching, and school leader capacity building. This model was applied at the elementary school level and, selectively, remedially at the middle and high school levels.


CITY SPRINGS ELEMENTARY, BALTIMORE 1997–2003

A schoolwide example of accelerated performance through the implementation of this comprehensive reform model at the elementary school level is City Springs School in Baltimore, Maryland. In the 1990s, City Springs was one of Baltimore’s lowest performing schools with nearly all of the students eligible for free and reduced lunch. As Muriel Berkeley, founder of the Baltimore Curriculum Project, a non-profit organization that operates several charter schools in the city of Baltimore, wrote:


In the spring of 1996, City Springs Elementary was a place of failure for both students and teachers. Many children could not read, and test scores were abysmal. No remnant of a one-time implementation of “Success for All” remained. Children listened to teachers only when they felt like it, roamed the halls, and left the building. The faculty, spinning like tops, reacted to one crisis after another. When DI was implemented the following fall, the primary focus was behavior management, as the faculty had to establish order before they could teach children to read and write. (Berkeley, 2002, 222)



The 2000 PBS documentary, The Battle of City Springs, captured the difficulty of transforming the school during the second year of DI implementation, 1997–1998. The opening scenes of the documentary focus on a tattered American flag flapping in the wind, which was symbolic of the extraordinarily low levels of academic success at the school. (See www.nifdi.org/videos/nifdi-schools.html.)

After years of conscientious attention to implementing DI with fidelity and tremendous effort on the part of the school’s leadership and staff, City Springs became a place of academic success. Several reporters from local news outlets wrote about the implementation of DI in Baltimore and its positive results in the early 2000s. Mike Bowler of the Baltimore Sun noted in 2001 that the 17 schools implementing DI at the time were “pulling ahead of citywide averages” on standardized test results (Bowler, 2001). He wrote that the five schools that had started DI first were performing at an even higher level.


In reading, all five of the original DI schools outpaced citywide averages on the Comprehensive Test of Basic Skills, taken in March, and in four of five grades their kids scored above the national median. (The fourth grade, for reasons no one can explain, is a problem everywhere.) City Springs Elementary, smack in the middle of one of the city’s poorest neighborhoods, is a case in point. If Baltimore schools in general have done well on the CTBS, City Springs has performed even better, improving reading scores by 54 percentage points in the first grade and 53 points in the fifth since Direct Instruction arrived. (Bowler, 2001)



Although other schools in the city implemented DI with considerable success, none matched the performance gains of City Springs. The short video, The Battle of City Springs Epilogue, reveals the stunning improvement of student performance that took place at the school since the original film on the school was taken.








	Grade

	1998

	2001




	1st

	28

	82




	2nd

	26

	63




	3rd

	28

	50




	4th

	20

	32




	5th

	14

	67





Table 1.1 City Springs Elementary median percentile scores on the Comprehensive Test of Basic Skills (CTBS), 1998–2001. Source: The Battle of City Springs Epilogue, https://youtu.be/EjwribR0qbQ.

In City Springs, students weren’t just mastering decoding and other basic skills. They were acquiring critical content and higher-order concepts, too. On a visit to the school in 2001, Bowler reported that the students’ reading comprehension of the texts they read was high:


Upstairs, a U.S. history class is eagerly discussing a recent field trip to Monticello, President Thomas Jefferson’s home in Virginia. One of the raps against DI is that while it might do a good job at teaching the mechanics of reading with its highly scripted instruction, it falls down when it comes to comprehension. I saw no evidence of that among the fifth- and fourth-graders in the stuffy U.S. history classroom. They had done their reading with understanding; they knew about the Lewis and Clark expedition, about slavery and even about Jefferson’s gardens. I’ve heard first-graders at City Springs reading with evident understanding, but that hasn’t silenced the critics who charge that DI is simply “rote learning”. (Bowler, 2001)



The academic success of DI at City Springs and other schools improved over the years. Two years later, Bowler wrote:


It’s getting to be a broken record, but City Springs Elementary, one of Baltimore’s poorest, led the city again in this year’s TerraNova testing … Four of the top five city schools in first-grade scoring use Direct Instruction. Yet the curriculum is seldom credited by the school system’s leaders. One wonders why. (Bowler, 2003)



Muriel Berkeley credited the exceptional results at City Springs to the dedication of Bernice Whelchel, the school’s principal, to implementing the comprehensive DI model and Core Knowledge with fidelity. DI was the academic focus of the school instead of prepping the children for taking the state test, the Maryland School Performance Assessment Program (MSPAP). Berkeley wrote in 2002:


The focus at City Springs Elementary School from Day 1 of implementation has been on using DI and Core as they are intended to be implemented, as defined by the BCP and the National Institute for Direct Instruction. During the first and second years of the implementation, years when the priorities were to be DI reading, writing, spelling and mathematics programs, the principal devoted her time and energy to learning about the design and techniques of DI, and she held her teachers accountable for the same. The principal’s message to teachers about the importance of handling behavior consistently and effectively and of implementing DI as it was designed to be used was unambiguous. The principal noticed when teachers let their praises fall below their corrections, when their lesson progress fell below what was possible, and when students’ written work showed lack of mastery or was not checked. In addition, when the principal noticed a lapse in the implementation she informed the teacher in question. Several teachers left the school because of the relentless pressure to perform. The principal did not distract herself or her teachers from the implementation of DI with initiatives recommended by MSPAP experts. She knew that the faculty had chosen DI as the tool to best teach students critical academic skills, and that the students would be unable to perform on MSPAP until they have mastered reading, writing, and mathematics skills. (Berkeley, 2002, 234–35)



The school accomplished these goals despite severe challenges of mobility and inconsistent support at home. According to Karin Chenoweth, reporter at The Washington Post, City Springs suffered from:


a highly mobile student body (almost 50 percent of her students move in or out during the year); a highly mobile teaching force (47.6 percent of her teachers are conditionally certified, which means that they don’t have full teaching certification); and parents who don’t always know how to help their children succeed in school. (Chenoweth, 2003)





OTHER EXAMPLES OF ACCELERATION WITH DI

Acceleration of academic performance through the use of DI programs can occur with more advantaged students as well as with highly at-risk students. Students with greater background knowledge and skills are simply placed higher in the program and taught at a faster rate. In the late 1970s, 30 children from middle-class families in Springfield, Oregon were taught the Reading Mastery program as first and second graders at an accelerated rate by University of Oregon practica students with very positive results, as reported by S. Engelmann in Teaching Needy Kids in our Backward System:


At the end of their second grade, children read at the middle fourth-grade level according to the Stanford Achievement Test. They performed on the fifth-grade level of an oral reading test. The top ten children received a fourth-grade test that measured speed and accuracy. (We could find no test for the second or third grade.) Students performed on the seventh-grade level. The children were not taught science as a subject, but level 3 of our reading program has stories that are heavy in science content. The class performed at the fourth-grade level in science. (Engelmann, S., 2007, 172–73)



Another example of using DI to accelerate achievement of high-performing students is Thales Academy, a private school network with eight campuses, mostly in North Carolina. Students at Thales score consistently in the 97th–99th percentiles on the Iowa Test of Basic Skills in reading, language, and math (Thales Academy, 2016, 19:05). More examples of accelerating student performance at the elementary school level are provided in a video produced in 2009 by the award-winning Palfreman Film Group. Helping Kids Soar: Children Reaching Their Full Potential with Direct Instruction portrays the experience of two schools in different parts of the country as they accelerated the performance of all of their students with DI: Emerson Elementary in Alliance, Nebraska and Fickett Elementary in Atlanta, Georgia. Students are shown in both schools reading at a much higher proficiency level than has historically been the case for children of their ages at their schools. Fourth and fifth graders at Fickett Elementary read Understanding U.S. History, a middle-school social studies textbook, and discuss the role of Harriet Tubman during the Civil War among other topics. The video contains testimonials about the profound change that DI has made on students’ reading, including the following from first-grade teacher Becky Lawrence at Emerson Elementary:


I’ve been teaching school for 34 years. Never had kids read like this before in first grade. Even my low ones are reading… like crazy! (NIFDI, Helping Kids Soar: Children Reaching Their Full Potential with Direct Instruction)



And from second-grade teacher Linda McMeekin:


It was my privilege this year to teach a higher-level reading group, and because they were all at the same level, they could just soar. And they did. I’ve had first graders this year who are reading at a fourth/fifth grade level, and they’re doing very, very well with it. (Ibid.)



Acceleration can apply to any learner of any age in any subject area. For remedial students, it often takes the form of “closing the gap” between their performance and grade-level expectations. But it can also imply increasing their performance beyond grade-level expectations. To accommodate remedial students’ advanced learning, several of the DI remedial programs contain strategies or information that their grade-level peers do not know. For instance, in the first lesson of the lowest level of the Corrective Reading Comprehension program, the first vocabulary word that students learn is masticate. (See Level A, L. 1, Exercise 6, task A.) That’s not a word that students in fourth grade typically know. When students in remedial programs master this type of advanced content, they gain the self-confidence that they can learn complex and difficult material.




EFFECTIVENESS AND EFFICIENCY

Two of the foundational principles of acceleration are effectiveness and efficiency. Effectiveness implies student mastery of the material. The importance of this principle is reflected in the titles of two of the most prominent DI programs – Reading Mastery and Spelling Mastery – but the concept of mastery is at the core of all of the DI programs. In DI, all skills and concepts are taught to mastery in each lesson. Passing rates in the DI approach are much higher than in traditional approaches to provide frequent verification that students have mastered the content:


	85% correct on independent work


	90% correct on in-program mastery tests.




If students experience difficulty with parts of the lesson, these parts are repeated the following day until students demonstrate mastery. This high level of mastery provides a solid foundation for students to learn new skills and concepts. Because each skill covered in earlier lessons in the DI programs lays the foundation for later lessons, mastering earlier lessons facilitates students’ acquiring new content. These high passing criteria also emphasize the need for proper placement. If students are not properly placed in the programs, they will not be able to meet these passing criteria. This will result in the student either repeating the lessons many times or proceeding through the program without mastering the content and being unprepared for more advanced lessons. If a student has difficulty with earlier material and is “dragged” through the program without meeting the passing criteria, the student will experience even greater difficulty mastering the content as time goes on.

Teaching to mastery involves correcting all errors that students commit. Some of the specific error correction procedures are indicated in the scripts, and there are more generalized error correction procedures that can be applied to different classes of exercises. Most error corrections involve giving students the answer immediately and repeating the missed item, which leads to positive practice of the items by the students. (An exception is when there is a rule or strategy to be applied, in which case the teacher prompts the students to apply the appropriate rule.) Correct answers should greatly exceed the number of errors that students commit so the instructional sessions are positive for the students and teachers. This requires students to be placed at the spot in the program that matches their skill level so they can be successful and commit few errors.

Mastery of the programs’ content ensures a solid foundation for future learning in the programs and outside material. It also has a very positive effect on students’ self-image and their motivation to learn. Students in DI had the highest affective (self-image) scores in Project Follow Through, the largest educational experiment in the history of the US. The evaluation results of Follow Through demonstrated that “competence enhances self-esteem and not vice versa” (Engelmann, S. et al., 1988, 311). Especially for students who have not had a history of academic success, mastering the DI content every day provides a strong motivation to come to school and work hard because each student knows that they will be successful every day.

Efficiency is the second foundational principle of acceleration. It involves using time as prudently as possible to maximize student learning in any given time frame. If a student can master a given skill or concept in less time, there is more time for students to learn other content. If the entire curriculum teaches all skills and concepts more efficiently than traditional teaching approaches, significant overall student performance gains can be achieved. If a student receives instruction in the major subject areas using an accelerated approach for a number of years, these gains will be translated into major changes in the student’s performance. If, for example, students in an accelerated curriculum achieve a 20% performance gain per year in comparison to students in a traditional curriculum, students in the accelerated approach will have gained a full year’s performance over the comparison students after five years.

Maximizing efficiency has been scrupulously applied to the Direct Instruction curriculum, the delivery of lessons, and classroom organization. The quest for efficiency has driven the formation of many of the most well-known components of the DI approach, including the following:


	Scripts provide consistent wording and examples that have been selected according to a sophisticated communication theory that ensures all students will learn the content. The scripts have been field-tested and revised to verify that they are effective with a wide range of students who meet the programs’ entrance qualifications. Scripts also greatly facilitate teachers’ professional development as trainers and coaches can refer to specific formats when modeling effective teaching practices or observing and providing feedback to teachers as they use the DI programs.


	Skill-based placement is a prerequisite for teachers to provide instruction that will accelerate student achievement. All DI programs come with placement tests that teachers use to determine which levels of the DI programs match each student’s instructional level. Schools purchase programs according to where students place, not according to their grade level. For example, second-grade students may place into the kindergarten level of the reading program. Thus, the “kindergarten” level of the program is merely a nominal designation indicating that it is the most basic level of the program, followed successively by the first-grade level of the program, the second-grade level of the program, etc. If students are in fourth grade or higher, they may place into the DI remedial programs, which do not have any nominal grade-level designations.


	Homogeneous grouping allows for more efficient teaching. If the skills and background knowledge of students in an instructional group are highly similar, the type of material one student in the group is ready for is probably the same as the type of material the other students in the group are ready for. And the mistakes one student makes are probably similar to the mistakes other students in the group will tend to make. In contrast, if students are not at the same skill level, the teacher is presented with the dilemma of whom to target with her teaching. If she focuses on the high-performing students in the group, her presentation will be at a level that is too advanced for the other members of the group. In contrast, if she focuses on the lower-performing students in the group, she will not be meeting the needs of the high-performing students, who will probably get bored and may start acting out. If she directs her teaching in between the skill levels of the higher- and lower-performing students, the group will experience a combination of these two sets of problems.


	Unison responses allow for much more efficient instruction than relying solely on individual turns for several reasons. First, each and every student is required to think and respond to all questions. Thus, the amount of practice each student has increases dramatically over individual turns. Second, when students are required to respond to each question, they are on task all the time; classroom behavior can improve dramatically as a result. Third, the teacher gets a lot of information from a group response to each question. When a teacher presents students successively the same question through individual turns, the teacher will only know whether the first student understood the task because the other students who follow might simply be copying the response of the first student (or the correction by the teacher if the first student answered the question incorrectly). For instance, if the teacher asks a student, “What is 8 + 6?” and the student answers it correctly, “14”, the teacher has no way of knowing whether other students who subsequently answer correctly already knew that fact or whether they were simply copying the first student’s response.


	Signals indicate to students when to respond in unison during group instruction. If the teacher provides a consistent and predictable signal, the students will know when to respond. Without a consistent signal, some of the students may respond before others, undermining the purpose of the group response, which is to provide information to the teacher about the performance of each student on the instructional tasks. The effective use of signals allows the teacher to evaluate the performance of all students on group tasks at the same time.


	Strategic seating allows the teacher to monitor student responses and interact with students during group instruction and independent work more easily, especially highly at-risk students, which bolsters the mastery of student work and the rate at which students progress through the lessons.




(How to implement each of these components is addressed in section 2 of this book.)

At the curricular level, efficiency implies first teaching the skills and content that will provide the strongest foundation for future learning. In the case of the Reading Mastery Signature Edition, the sounds letters make are taught to students in the kindergarten level of the program so that students learn to blend them together to read words. Later, in the first-grade level of the program, students learn letter names. Letter names are taught later because students don’t need to know them to read words. For students who do not already know their letter names, postponing teaching letter names until the first-grade level of the Reading Mastery program allows students to start learning to read much earlier than if time were taken to teach students the names of the letters.

In contrast, three other DI reading programs – Reading Mastery Transformations Edition, Horizons, and its semi-automated version, Funnix – have been designed for students who already know many letter names (Engelmann, S., 2000). These programs make acquisition of reading skills as efficient as possible by taking advantage of students’ knowledge of letters. In these programs, the sounds letters make are not presented in isolation. Instead, students derive the sounds from the names of the letters. (The design of these reading programs is discussed more thoroughly later in the book.)

The concept of efficiency has also been applied to classroom organization in the DI approach. Efficient classroom organization is stressed during training sessions offered by the National Institute for Direct Instruction (NIFDI) on routines, expectations and instructional “games”. In these sessions, teachers learn to identify the critical behavior expectations and routines that are needed for their classrooms to run efficiently. They then translate these routines and expectations into “games” that students practice as they try to improve upon their previous fastest time for lining up for recess, getting out red pens for correcting their independent work, putting away their instructional materials, etc. These efficient practices are not limited to Direct Instruction classrooms, of course, as they have been widely adopted in “no excuses” schools that may use other instructional approaches.


THE RELATIONSHIP BETWEEN EFFECTIVENESS AND EFFICIENCY

The relationship between effectiveness and efficiency is mostly predominated by the former. Instruction first needs to be effective before it can be efficient. In other words, teachers must ensure that students are given material that matches their skill level and master it before focusing on how students can master material at a faster rate. If students go through the lessons too quickly without mastering the content, then, ironically, this will lead to much slower progress through the program. The teacher will need to go back and review the content that the students didn’t master because success with lessons that appear later in the programs is predicated on students mastering all of the previous content.

The “mastery-first” approach should be applied to all DI subject areas. In reading, it is best known by the adage “accuracy before fluency.” If students make errors when they read a text, the focus of instruction first and foremost should be on remediating those decoding errors so students are able to read the text accurately. If the teacher prompts students to reread the text without first correcting the errors, the number of errors the students make will stay the same or even increase during a second read of the same passage as error patterns become fixed in the students’ responses. Repeating errors can reinforce guessing and other habits that lead to inaccurate reading, which are more difficult to undo the more they become the pattern for students. For mathematics, the mastery-first approach involves ensuring that students understand facts and operations at a high level of accuracy before prompting them to solve mathematics problems at a faster rate. Again, if students are prompted to meet timed performance expectations in math fact worksheets without having mastered the facts sufficiently, error rates will stay the same or even increase over time.

An important time for teachers to slow down to ensure mastery is when they are providing “think time” to students to process a direction or question before signaling them to respond as a group. The amount of processing time needed varies by task and by student. Tasks that are new to students or are complex usually require more “think time” in comparison to tasks that are less complex or more familiar to students. The amount of time that teachers provide should be based on each student’s performance. Some students may need more time than others to formulate their response on any given task. Often, literally only a second or two more is needed for some students to process the tasks. If a teacher provides think time for the group that matches the needs of the student who requires the most time, the group will answer together in unison. If the students’ responses are correct, the group can proceed through the lesson. If the teacher provides insufficient think time for all of the students, they will not all answer correctly in unison. As a result, the teacher will need to repeat the item, slowing down the group’s progress. In these cases, the difference between providing sufficient think time and rushing the students can lead to tremendous differences in progress through the program when compounded over the course of a school year. Groups given appropriate think time will progress much faster than those whose responses are rushed.

Student mastery of material can lead to faster learning when students are presented with similar content. This relationship was discovered by Siegfried Engelmann in the 1960s as he and colleagues developed the classification track of the first DI language program:


Early work in the Direct Instruction Preschool provided many examples of the acceleration achieved in specific areas of knowledge by teaching to mastery. One of the cleanest demonstrations came from the teaching of classification concepts – vehicles, clothing, food, animals, etc. – to four-year-olds. For this demonstration, the order of introduction for the classes differed from one group of children to another. … Children learned one class to mastery, then learned the next in their sequence. …




The number of trials required for the children to learn different classes followed a predictable trend regardless of which class they learned first and which they learned fourth or fifth. The class that required the largest number of trials was the first class or second class in their sequence. The fourth or fifth class in the sequence required less than half the number of trials required for the children to learn the first class.




One of the reasons for this accelerated learning is that the children did not have to learn as much to master the fifth class as they had to learn to master the first. In learning the first class, they had to learn the names of a higher-order class (vehicles, for instance) and some members of this class (boat, train, bus, etc.). Children also had to learn the relationship between the higher-order class and the members of the class. They had to learn basically that all trucks are vehicles, but that all vehicles are not necessarily trucks. This relationship is tricky and requires practice.




All the classes have the same structure. Children who learn the structure for the first class do not have to relearn it for each of the other classes. They still have to learn the name for the new higher-order class and the names for the various members. But the children do not have to relearn the structure or relationship of a higher-order class to members. Therefore, the children do not have to learn as much to master later examples. Consequently, children are able to master these classes faster, in fewer trials. (Engelmann, S., 2014, 54–56)



In this manner, students’ mastery of content can accelerate their learning in any given subject area. Once students have mastered a certain format or a problem type – whether it is a classification task, a math story problem, map reading skills, constructing analogies, or reading words with silent Es – students will be able to learn similar content in less time than it took them to learn the first format or problem type.

Although the relationship between effectiveness and efficiency usually favors the former, there are times when being more efficient can lead to greater mastery. When teachers present the program at a brisk pace overall (while still providing sufficient think time), this can not only help students progress through the program at a faster rate, but it also captures their attention, which is a prerequisite for them to master the program’s content. The opposite is also true. Students’ attention will often drift if a teacher is overly methodical and presents the program at a consistently slow rate. Varying the rate of presentation as well as varying tone and body position can be important for holding students’ attention.




MAXIMIZING STUDENT PERFORMANCE THROUGH ALL AVAILABLE FACTORS

The other foundational principle of acceleration is maximization, which is related to both effectiveness and efficiency. Maximization has to do with the scope of the effort to improve student performance and the effect that each factor has on performance. When applying this principle, schools are analyzed through the lens of identifying all resources that can be used to their maximum extent to help students succeed. This principle is best expressed by the axiom that in order to maximize students’ learning, you must maximize the influence of all factors that positively affect students’ learning. For example, since time on task is a factor that positively affects students’ learning, it is important to use the time scheduled for key subject areas as judiciously as possible so that a maximum amount of time within the allotted schedule is actually devoted to instruction. Since contingent reinforcement is another factor that can positively affect students’ learning, it is important to maximize the effect of reinforcement that students receive for their efforts and their accomplishments.

Of course, the goal is to maximize the effect of all the factors taken together, which often requires a trade-off in resource allocation. In balancing the two factors mentioned above, instead of long celebrations recognizing student success every day, mini-celebrations can take place throughout the day. Teachers and students can simulate riding a roller coaster, peeling a banana, setting off fireworks or dozens of other in-your-seat play-acting celebrations that require a minute or less and are still very reinforcing to students.



THE SCHOOL’S RESPONSIBILITY FOR ACADEMIC LEARNING

A critical question is whether factors in the home environment can be maximized to help students learn. Indeed, there is considerable research that the home is a place where significant learning can take place, including before formal schooling begins. (See, for example, Hart and Risley (1995).) Since the home environment can greatly influence students’ acquisition of critical skills and knowledge, does the DI approach include a program for parents and other caregivers? As discussed later in this section, there are some DI programs that were created with the express purpose of home use. But the use of these programs is not a mandatory expectation of the comprehensive DI model. Although in theory the home environment could be analyzed in the same way as the classroom environment to identify and maximize the effect of factors that affect student learning, home environments vary so extensively even across the population of one elementary school that requiring parents and other caregivers to maximize their home environment to support DI would be unrealistic. For this reason, DI does not count on parents to contribute directly to the academic learning of their children. The support of parents and guardians, such as reinforcing students for their performance on independent work when it is taken home, is “icing on the cake” of the instructional program at school.

Instead of counting on the home environment to be a consistent contributor to students’ learning, DI assumes that all academic learning takes place at school because the home environment cannot be relied upon to contribute appreciably to students’ acquisition of critical skills and knowledge, especially for highly at-risk students and students with unstable home environments. In the DI approach, school leaders and staff assume responsibility for providing instruction that meets the needs of the students. This principle involves pledging that regardless of how unfavorable the lives of students may be outside of school – at home, in the park, on the streets – school leaders and staff commit to ensuring that students master the lessons that match their skill level each and every day. If this is not achieved, teachers and school leaders devise ways to help children who struggled so they succeed the next day.

The urgency tied to this relentless approach lies in contrast to the logical consequences of teaching methods that assume students should develop at their own pace without targeted instruction from teachers. Rather than assume unseen “development” is taking place inside a child, DI practitioners use each student’s demonstrated performance to determine what a child does and does not know. In this way, the DI approach is “behavioral”, although not in a strict behaviorist sense that reinforcement and punishment are the sole determinants of learning. DI is “behavioral” because the observed student performance on specific tasks in reaction to the teacher’s presentation is used at the heart of all decisions in a DI implementation. Certainly, successful DI instructors use positive behavioral management techniques to engage students and reinforce them for their efforts and their accomplishments. But the role of behavior management is to facilitate and support the academic instruction that takes place rather than to act as the main causal agent of students’ learning. It is the step-by-step design and sophisticated communication system undergirding the DI programs, discussed later in this book, that are the main drivers of students’ success with DI.



HIGHER-ORDER THINKING SKILLS

In contrast to a common myth that DI is a “basic skills” approach, the ultimate focus of DI is to foster higher-order, critical thinking. In order for students to become critical thinkers though, they must master more basic elements of complex operations. So the DI programs involve rote learning, especially at the beginning of program levels. When students can reliably identify fundamental elements such as the sounds letters make, symbols for basic operations (+, –, ×, ÷), and the names of different objects, they provide a basis for more advanced learning in reading, mathematics and language, respectively. For example, when students can reliably identify the names of a truck, a car, a bicycle, and an airplane, they can learn the class of vehicles and the rule that if it can take you places, it’s a vehicle. If they do not know the names of vehicles, they cannot learn the concept of a class of vehicles. Nor can they learn the rule above that students can apply to different objects to determine whether it belongs to the class of vehicles – a higher-order operation that students learn to do reliably in the Grade K level of the language track of Reading Mastery.

In this way, rote elements do not appear randomly in the DI programs but appear in close relationship with higher-order skills. Learning the sounds letters make lays the foundation for the strategy of blending the sounds together to form words rather than memorizing words or guessing at their identity based on the shape of the words. Counting backwards lays the foundation for subtraction. And identifying the sequence of events in a story lays the foundation for students to summarize stories.

In several DI programs, students refer to an explicit model that can be used to organize facts and processes. An example is Understanding U.S. History, which uses a problem-solution-effect structure for analyzing historical events. Students learn that historical actors have options to choose from in response to problems – accommodating, dominating, moving, inventing, or tolerating the problem. Students learn to apply this ADMIT model to past events, identify which option historical actors chose, and determine the consequences these choices had for future events and the choices taken by other actors. With this model, the rote elements of specific historical events (names of people, dates, actions, and results) are easier for students to retain as they are incorporated into a broader narrative. As DI program author Doug Carnine explains in the introduction to Higher Order Thinking: Designing Curriculum for Mainstreamed Students:


… hierarchically organized information is easier to remember than randomly organized information … the number of terms and isolated facts required of students can be reduced because they are learning higher order organizations that subsume many of these bits and pieces. (Carnine and Kame’enui, 1992, 17)



Despite the emphasis on conceptual acquisition in the DI programs, much of the field of education is either unaware of or has ignored DI’s emphasis on higher-order thinking. Many in the field have conflated DI’s structure with a lack of higher-order thinking or creativity. For example, during Project Follow Through 1968–77, DI was officially classified by the US federal government as a “behavioral approach” with the assumption that students in the DI model would score well on basic skills but not so well on cognitive measures or self-esteem. Ironically and unexpectedly for others in the field, the results showed that students in the DI model performed best of all of the nine major models on all skills, with the biggest discrepancy in cognitive skills. Students in the models involving more open-ended discovery approaches performed the lowest out of the group of models, with almost all of the models showing negative effects on cognitive measures in comparison to matched Title 1 schools (Engelmann, S. et al., 1988, 312). (See Topic Brief 8 on Project Follow Through.)

Still today, DI is classified as a “teach to the test” approach that eschews students’ higher-order thinking. An example is the following from a webpage on the “teacher-centered approach to learning”:


Taken to its most extreme interpretation, teachers are the main authority figure in a teacher-centered instruction model. Students are viewed as “empty vessels” who passively receive knowledge from their teachers through lectures and direct instruction, with an end goal of positive results from testing and assessment. In this style, teaching and assessment are viewed as two separate entities; student learning is measured through objectively scored tests and assessments. (Teach.com, 2020)



The webpage quoted did not mention upper-case DI explicitly (the difference between upper-case DI and lower-case di is explained later in this section), but it is a common myth that DI has “an end goal of positive results from testing and assessment.” However, that is not the goal of DI. It is to accelerate student learning in both basic and higher cognitive skills as a means for preparing students for more advanced learning. The objective metric of the students’ acquisition of these skills is the in-program assessments (mastery tests and reading checkouts discussed later), not external, high-stakes tests. The mastery tests are composed entirely of the material covered in previous lessons. Teachers repeat selected exercises in response to students’ errors on the mastery tests. In this way, teaching and assessment are an integral part of the same process of students’ acquisition of critical skills and knowledge as a basis for more advanced learning without reference to high-stakes tests. (One of the cautions discussed in the third section of this book is how students can fail to reach their full potential with DI when teachers teach only to the in-program mastery tests.)

Ironically, some of the most critical higher-order thinking skills covered in the DI programs never appear directly on high-stakes tests. The Reading Mastery Signature Edition Language, Grade 5 program places a great deal of emphasis on students learning to analyze deductions, arguments, and statements of claims, evaluate them for missing information or inadequate evidence, test hypotheses, and identify contradictions. After they demonstrate that they’ve mastered these skills of analysis, they construct alternative arguments from evidence that’s presented and write conclusions that are specific to the evidence available. The students work cooperatively in groups to complete projects that require them to apply these higher-order thinking skills:

Project 1   Create an argument that has inadequate evidence.

Project 2   Create an argument that has false cause.

Project 3   Simplify and critique a passage that uses complex vocabulary.

Project 4   Create an outline diagram for critiquing a new problem type.

Project 5   Write an improbable inference and a description of the illustration.

Project 6   Rewrite a passage, using difficult vocabulary, and critique the content of the passage.

Project 7   Use reference tools to identify a mystery location and write how the place was identified.

Project 8   Write an improbable inference and a description of the illustration.

Project 9   Prepare a debate about homework.

Project 10 Write a persuasive proposal for improving school. (Engelmann S., Grossen and Osborn, 2008, 80)

The mastery of these skills is not reflected directly in high-stakes tests, such as reading comprehension tests that measure vocabulary to a great extent. Yet, these thinking skills are critical for each student to master in order to become a contributing citizen in our society. Our democratic processes work well only if citizens can analyze arguments, identify deficiencies in arguments, and apply logical processes to come up with counter-arguments that inform their decisions. If students do not master these critical thinking skills, they can be swayed by false advertisements, misleading claims, and demagogic rhetoric, to the detriment of their well-being and the well-being of society as a whole.



SUMMARY

In sum, the overriding goal of DI is to accelerate the performance of students. This requires that instruction should be effective (students are taught to mastery) first and foremost and efficient (using as little time as possible). Mastery itself leads to faster learning as students have a solid basis for acquiring new skills and knowledge.

To maximize student learning, all the factors that have been proven to have a positive effect on student learning should be made as efficient and effective as possible. This means behavior management and classroom routines as well as all aspects of instruction should be streamlined in such a way as to ensure that time is utilized with maximum effect on student performance every day. Utilizing all parts of the school day with maximum effect is critical for instruction that is as equitable as possible for students without the advantage of language-rich and information-rich homes as they rely almost exclusively on school as the sole place for acquiring the skills, knowledge, and confidence they need for more advanced learning. DI provides a coherent set of skills and knowledge integrated with higher-order thinking skills that will serve all students who master the content well in the future with the goal not of helping them pass high-stakes tests but of laying the basis for their success and well-being as productive citizens later in life.
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