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Each item in this section focuses on essential concepts and principles of Direct Instruction.

1. The theory of direct instruction is a scientific theory. 

It is not a philosophy or set of value orientations. 

(a) Concepts and terms refer to observable features of instruction and learning.

(b) Concepts are operationalized (defined) in the form of precise examples.

(c) Propositions are logically interconnected. For example, 

“The learning process is inductive.” 

“The learner is simply shown which examples are the same.”

“The learner must identify the sameness that binds them. 

“In manipulating the examples to rule out particular interpretations, we follow juxtaposition rules.”

“To show sameness, we juxtapose examples that are greatly different and we treat the examples the same way.  

“To show difference, we juxtapose examples that are only minimally different and we treat the examples differently” (Engelmann & Carnine, 1991, 17).

(d) Propositions are empirically testable.

2. There are four kinds of cognitive knowledge. 

The four kinds of knowledge are: verbal associations, concepts, rule-relationships (propositions), and cognitive strategies.
(a) Verbal associations include simple facts (Jefferson was the third President) and verbal chains (the six New England states).

(b) Concepts are sets of events or objects that have some common quality or qualities. Concepts include: (1) basic concepts; e.g., red (the class of things with this quality), and m "says"/means "mmm." (2) comparative concepts; e.g., redder, louder. (3) lower-order concepts; e.g., red, and that m "says"/means "mmm". (4) higher-order concepts; e.g., color, and that letters "make" sounds.

(c) Rule-relationships, or propositions. These are statements that join concepts. For example, "All dogs are mammals." "If pressure increases, temperature increases."

(d) Cognitive strategies, or "complex forms." These include: (1) cognitive problem solving strategies (e.g., sounding out words and solving math problems); and (2) strategies for communication about events (e.g., writing papers).

3.  Direct Instruction curricula assume that learners have certain capacities. 

Assumed capacities are: 

(a) To learn qualities from examples; for example, to learn (induce) that the shape of m (not the color or size of m, or the position of m in a word or on a page) is the essential feature that "controls" saying "mmm."

(b) To generalize on the basis of sameness. For example to say "mmm" when m is in a new word--mat.

4.  Direct Instruction curricula make few assumptions about learners' capacities. 

Three reasons are: 

(a) The less is assumed about learners' capacities (e.g., to figure things out on their own), the more curriculum developers and teachers are obliged focus on: (1) design features, such as logical progression of tasks, distribution of practice, clarity and juxtaposition of examples; and (2) precise features of learners' performance, such as how many times learners do a task before they become skilful, learners generalizing knowledge to new examples, the retention of skill over time, learners performing a skill independently.

(b) Curricula and instruction can be evaluated and improved only when detailed features of instructional design and features of learners' performance are specified. Therefore,

(c) Curricula developed with attention to the details of design and learners' performance will be more effective than curricula not developed with attention to the details of design and learners' performance.

The problem for curriculum developers is to arrange the environment so that children construct knowledge.  The environment consists of the tasks to work on, the sequence of the tasks, the examples to use, the wording from the teacher, and the responses from children that reveal whether children have learned the tasks.  

However, learners have individual qualities (attention span, background knowledge, motivation, skill at recall), and these interact with features of the environment to produce the changes called "learning."  How can you develop a curriculum if you have to juggle all of the environmental and individual-learner variables at once?  You can't.  So, you hold one factor constant (assumptions about learners' qualities) and alter the other factor, and see what happens.  

For example, you assume (temporarily) that most learners have the same sort of "learning mechanism"—the basic way of learning--and you design an environment (curriculum and instruction) that is consistent with the assumed learning mechanism.  If you assume that the learning mechanism "needs" clear ("faultless") communication, and if you provide a curriculum that is logically faultless, and if children learn, then you conclude that you were right about the environmental features needed for learning.  If, the curriculum does not work with some children, even though it is logically faultless, you hypothesize that these learners do not have exactly the same learning mechanism as the other children.  Therefore, you now focus on behavior (not curriculum), and think of ways to, for example, increase attention or background knowledge.   

5. Direct Instruction curricula are organized around strand/track sequences, not lesson/unit sequences. Direct Instruction curricula consist of a number of strands, or tracks. For example, Reading Mastery Level I consists of strands on pronunciation of sounds, identifying sounds, blending, sounding out words, story reading, answering questions about pictures, answering questions about stories, and others. The tasks on each strand progress from more elemental to more complex, and from more general to less general. For instance, the sounds pronunciation strand begins with "aaa," "mmm," and "sss"; it ends with "koo" (as in qu), "zzz," and "uuu" (as in use). A daily lesson of about 30 minutes consists of short exercises. Each exercise focuses on tasks from one or more strands.

In contrast to curricula organized around lessons or units, curricula organized around strand or track sequences have the following benefits. 

(a) A more learnable (smaller) amount of new information is presented each lesson. In contrast, lesson/unit sequences spend too much time each lesson on one sort of task.

(b) A better distribution of practice, because the same sort of task is worked on for a short time each lesson over a number of days/lessons.

(c) More discrimination possibilities (i.e., more opportunities to compare, contrast, and work on a wide variety of examples and problems), because instruction on a strand is spread over a large number of days/lessons.

(d) Greater chances of mastering each task.

(e) Higher likelihood of retention.

6. Several principles guide the progressive arrangement of tasks along a strand or track. 

The principles for arranging tasks along a track or strand are: 

(a) To teach elements before teaching compounds; e.g., teach new sounds before teaching words that contain the new sounds.

(b) To progress from more isolated tasks (e.g., teach new vocabulary words) to more complex tasks (e.g., students read text containing the new vocabulary words).

(c) To progress from skills/tasks that have more general application (e.g., decoding strategies) to skills/tasks that have less general application (e.g., memorizing words or using the shape of a word as a cue).

(d) To progress from tasks that are immediately useful (e.g., the letters/sounds a, m, and s) to tasks that are useful later and in other contexts (e.g., the letters/sounds g and ing.)

7. Direct Instruction curricula consist of larger and smaller units of knowledge. Each smaller unit (for example an exercise in a lesson): (a) is derived from, (b) is embedded in, and (c) contributes to the larger units. Direct Instruction curriculum units, from larger to smaller, include: 

(a) Strands or tracks that run through a curriculum; e.g., the strand on statement inference in Corrective Reading: Comprehension.

(b) Daily lessons; e.g., lesson 52 in Corrective Reading: Comprehension A.

(c) Exercises within lessons; e.g., exercise 1 (on statement inference) of lesson 52.

(d) Elements of communication as teacher and students work on exercises. These communication elements include: (1) Information statements from the teacher. "Everybody listen. Pollution in the air increases every year." (2) Questions. "When does pollution increase in the air?" (3) Signals for students to respond; e.g., hand-drop. (4) Student's response. "Every year." (5) Teacher's confirmation. "Yes, every year." (6) Error correction. For example, a student says, "I don't know." The teacher responds, "Every year. (model). When does pollution increase in the air?" (test)

8. Earlier exercises in lessons (e.g., an exercise on statement inference) contribute to students' learning later exercises (e.g., on deductions) in that same lesson. 

For example, statement inference is part of the more complex skill of drawing deductive inferences from several premises (statements). Therefore, an exercise on statement inference early in a lesson gives the learner some of the skills needed to perform the more complex task of deduction. Likewise, an early exercise in a reading lesson teaches new vocabulary words, and a later exercise in the same lesson involves reading a story containing those words.

9. Skills learned in earlier lessons are used in and are embedded in the skills taught in later lessons. 

For example, earlier lessons in Corrective Reading: Comprehension teach students the strategy for making simple deductions. Later lessons teach students to use this strategy to examine the logic of more complex passages.

10. There are five structural (communicational) bases for faultless communication 

The five structural (communicational) bases for faultless communication are: 

(a) A set of positive examples. For example, m m m and m are positive examples of the same letter/sound.

(b) A set of negative examples or nonexamples. For example, o b and s are nonexamples of m.

Merely having as a signal "blue" is not enough. The child doesn't know how to communicate NOT blue. So, use two signals.

"This is blue."  This is not blue."  

"This says slip.  This says slipped."

(c) A signal accompanying each example that signifies sameness or difference. "This sound (teacher points to m) is mmm. This sound (teacher points to a) is not mmm." (Or, "This sound is aaa.")

Presenting examples without somehow signaling what they are examples of  (a concept, such as blue) means that many students will not notice the sameness (blueness) and will not know how to communicate that they know the sameness (except perhaps by shaking their head when you ask, "Is this blue?").

(d) A range of examples that shows variation of the common quality. For example, m would be in different colors, sizes, fonts, positions in words, and positions on a page.

The teacher has to present (and signal) a wide range of examples, so that kids can induce (figure out, get) when it is no longer red/"red" but is now orange/"orange" and pink/"pink."  That' why in the reading programs the sizes, shapes, colors, and position of letters on the page are varied, but always called the same thing.  In this way, children reason, "They look different in some ways, but are all the same in ONE way, and are always called the SAME thing.  So, they must BE the same thing (i.e., must be members of the same concept).

(e) A "test" of generalization to assure that the learner has received the communication. "Is this (teacher shows a different style of m) mmm?"

The test is not a test of the children; it is a test of whether the communication was effective.  After showing positive and negative examples, and labeling them "red" and "not red," the teacher tests whether the kids have got it by showing new positive and negative examples and asking, "Is this red?"

11. There are four facts and rules about communicating through examples. 

If you turn the letter b around, that change (in which way the bow faces) is a change of quality (one irreducible feature of b).  In fact, this change in quality changes it into a different example—b is now d.  This means that instruction must juxtapose examples to show when changes in some qualities do not make a difference (going from a small b to a large b make no difference in what it IS) and when changes in some qualities do make a difference (changing from 4 + 2 = ? to 4 – 2  = ? is a difference in the kind of problem, and therefore in the strategy used to solve the problem.

The four facts and rules about communicating through examples are: 

(a) It is impossible to teach a concept (e.g., dog) though presentation of one example. This is because: (1) any example has several features; and (2) the learner may infer that the wrong feature or set of features (tail, four legs, long hair) defines the concept.

(b) It is impossible to present a group of positive examples that communicates only one interpretation. For example, if a student is shown five examples of dogs, the student may infer that "dog" signifies/means four legs, or short muzzle, or floppy ears.

(c) Any sameness shared by both positive and negative examples rules out a possible interpretation. For example, if the teacher points to a picture of a dog and says "dog," and then points to an adjacent picture of a cow and says "not dog," the concept dog cannot logically be defined by four legs—one sameness. Likewise, the vertical line shared by b and d cannot logically be what defines b in contrast to d.

(d) A negative example rules out the maximum number of interpretations when the negative example is least different from some positive example. For example, if the teacher holds up a yellow pencil and says "yellow" and then holds up a blue pencil and says, "not yellow," the similarity of all of the noncolor features (point, eraser, length, material) rules these out as features that "control" how the examples are named.

12. There are five principles of juxtaposition—i.e., arrangements of examples 

The five principles of juxtaposition are: 

(a) To ensure clarity, use the same wording on juxtaposed examples: the wording principle. "First word. What word? mammal Next word. What word? herbivore. Next word. What word? glacial.

(b) To minimize the number of examples needed to demonstrate a concept, juxtapose examples that share the greatest possible number of features: the set-up principle. (In this way, the remaining, defining features will stand out.)

(c) To show difference between examples, juxtapose examples that are minimally different and treat the examples differently: the difference principle. (Again, if examples and nonexamples are very similar in nonessential ways, then the essential, or defining features will stand out.)

(d) To show sameness across examples, juxtapose examples that are greatly different and indicate that the examples have the same label: the sameness principle.

(e) To test the learner, juxtapose examples that bear no predictable relationship to each other: the testing principle For example, if the teacher wants to see if students can read the word fox, and she juxtaposes the words lion and fox, students may guess (not decode) what fox says because the word fox goes with lion—they are names of furry animals. Instead, the teacher should juxtapose "fix," "fax," and "fox," which have no conceptual relationship to one another. Therefore, students must attend to differences in the middle letters that make the difference in what each word says and means.

13. There is a design principle for showing sameness. 

To show sameness, juxtapose examples that are greatly different; and treat (e.g., by naming) each example the same way. For example, juxtapose a piece of granite that is large and pink with a piece of granite that is small and gray. Since they are both named granite, the student logically must look for something besides color and size that "makes" them examples of the same concept—namely, quartz, feldspar, and mica.

14. There is a design principle for showing difference. 

To show difference, juxtapose examples that are only minimally different; and treat (e.g., by naming) them all differently. For example, juxtapose a small piece of gray granite and a small piece of gray quartz. Since they were given different names, the student logically must look for something (namely mica and feldspar) besides color, size, and quartz that "makes" them examples of different concepts. Or, juxtapose the written words slip and slim and say each word while pointing to it. Since everything else is the same, the m and p logically must "make" the difference in how they are pronounced.

Both initial learning and generalization of knowledge to new examples involve generalization.  Initial learning (saying a in response to five examples of "This is a" from the teacher) involves generalizing what was learned in example 1 to example 2, and so on.  Generalization to new examples means taking what was learned from examples 1-5 and applying it to examples 6-n.  This is/is not a.

Why is generalization an important issue?  The answer is that without generalization the world would be continuous flux. There would be no world. There would be no examples because an example has to be an example of something larger—a class, concept, rule.  Reading would be impossible—because you would not know that b now is still b later or on another page or in the midst of another word. Understanding the speaking of other persons would be impossible, because the word "food" now would not necessarily mean (be generalized as) the same thing as the word food used later or in another context.  Speaking and thinking would be impossible because no experience would be (generalized as meaning) the same as the same sort of experience before. You could not say, "I am happy," because there would be no I (an entity that is the same across time, place, and activity).  And there would be no way to call yourself happy because to say that really means to say "What I am feeling now is an example of the concept/class of feelings called 'happy.'"

15. There are three arrangements of examples that foster generalizations: interpolation, extrapolation, and stipulation. 

(a) Interpolation: If the learner receives communication about three examples along a continuum (such as from light blue to dark blue), the learner will also identify any example that is intermediate as part of the same concept, blue.

(b) Extrapolation: If a small change makes a positive example negative, then a larger change will also make an example negative. For example, if a small addition of yellow to red paint shifts the name of the color from "red" to "not red," then adding even more yellow will also, by extrapolation, make the color "not red." Likewise, if a small amount of decision making by a nonelected minority shifts the name of the form of politics from democratic to nondemocratic, then, by extrapolation, a large amount of decision making by a nonelected minority would also be named nondemocratic.

(c) Stipulation: Repeatedly demonstrating examples that are highly similar; presenting only these examples; and treating each example the same way. For example, it would be stipulation if the teacher presented samples of different poems that had the same rhyme scheme, and called them all "poetry."

16. It is important avoid teaching students stipulation errors. 

A stipulation error is an error of "undergeneralization." Because the learner has repeatedly been shown a limited range of variation of examples of a concept, the learner erroneously induces the generalization that the range of the concept is limited to the examples presented. For example, if all examples called "fractions" that are presented to the learner have a denominator larger than the numerator, the learner may induce the undergeneralization that the only things that are fractions are expressions that have denominators larger than the numerators. Likewise, if the only examples that the teacher presents of what she calls "poetry" involve rhyming, then students may, by stipulation, wrongly infer that the only thing that is poetry is a set of lines that rhyme.

17. Continuous conversion is an important design feature 

Continuous conversion involves changing one example into the next example without interruption of any sort; e.g., slip/slap/slop. The teacher points to slip and says "slip"; she quickly replaces the i with a, points to slap and says "slap"; then she replaces a with o, points to slop and says "slop." This format clearly reveals the essential features (a, i, o) that "control" the pronunciation and meaning of each word.

18. There are three principles for creating a faultless sequence of the continuous conversion of examples. 

(a) First, demonstrate the concept. 

"This word is slip."

(b) Then follow the demonstration with a series of examples and nonexamples. For example, 

"This word is slip. 

This word is slap. 

This word is slap. 

This word is slip."

(c) Then follow this series with tests. For example, 

"First word... What word?...slip 

Next word...What word?...slap

Follow the test with examples of contextual variation in which the concept might occur; e.g., the words slip and slap are now in a book.

19. There are two analyses of instruction: stimulus locus analysis and response locus analysis. 

(a) Stimulus locus analysis concerns the logical analysis of knowledge and the logical analysis of communication. For example, a stimulus locus analysis of instruction would ask whether: (1) The five structural (communicational) conditions for faultless communication are met (item 10 above). (2) Instruction was designed according the four facts and rules about communicating through examples (item 11). (3) Instruction was designed according to the five principles of juxtaposition (item 12). (4) Instruction was designed to foster interpolation, extrapolation, and proper stipulation.

(b) Response locus analysis identifies behavioral characteristics of the individual learner, and shows how these characteristics enable vs. inhibit learning from the communication. Examples might be a student's difficulty hearing differences in sounds, difficulty saying sounds immediately after seeing the letters, short attention span.

20. There is a clear rationale for using signals; e.g., the hand-drop signal or the point-touch signal, that communicate "do it." 

Signals: 

(a) Sustain group and individual focus.

(b) Ensure that students are focused on the right events; e.g., letters on a page, the teacher's mouth.

(c) Ensure a quick transition from information presented by the teacher ("This sound is mmm.") to students applying the knowledge ("What sound?...").

(d) Help students to follow directions.

(e) Help students to respond together, and to think of an answer by themselves and not follow a leader.

(f) Provide a familiar routine that builds security.

(g) Enable the teacher to sustain a brisk pace so that more is learned.

21. There is a rationale for using prompts that are added to examples. 

Prompts help make relevant features more obvious.

22. There are two kinds of prompts: difference prompts and sameness prompts. 

Features of difference and sameness prompts are as follows. 

(a) Difference prompts are used to create a greater difference between minimally different examples. For example, if 2/3 + 4/3 were juxtaposed with 2/3 x 1/3 on a practice sheet, students may not notice the multiplication sign. So, the teacher accentuates the difference by using a large criss-cross line instead of a small x to prompt the cross-multiplication of two fractions.

(b) Sameness prompts are used to accentuate a feature that is the same across all examples. For example, in a beginning reading curriculum a right-pointing arrow is placed under words to indicate the left-to-right direction for reading.

23. There are three basic programs for teaching new, complex responses. 

The three basic programs for teaching new, complex responses are: 

(a) The essential-response-features program. The learner works within the context of the routine, and at first performs features that are essential to the routine. For example, the first feature or skill taught in bike riding might be the essential feature of balancing on the bike while peddling.

(b) Enabling-response-features program. The learner works within the context of the routine, and at first produces enabling responses that are involved in every instance of the task and that permit essential responses to be performed. For example, putting paste on a toothbrush is not the essential feature of brushing teeth (scrubbing teeth with the brush is), but putting paste on a toothbrush enables (facilitates) the essential feature.

(c) Removed-component-behavior program. The initial learning context is different from that of the routine, and the learner at first works on some component of the routine. For example, students might first learn how to pronounce the sounds of some letters outside of the context of seeing and reading the letters. 

"Listen...aaa. 

Say it with me... aaa."

24. There are three stimulus-locus problems that learners may have. 

Three stimulus-locus problems are: 

(a) The learner does not transfer from one situation to another. For example, the learner reads well from a word list but not from a line in a book.

(b) The learner does not differentiate between two situations or applications. For example the teacher points to the word "man" on the board, says "Say it fast," and moves her finger quickly ("slashes") from under the m to the end of the word, but the student says "mmm aaa nnn" rather than "man."

(c) The learner can perform from some instructions, but not from the instructions provided by the task under consideration.

25. There are three response-locus problems that learners may have. 

The three response-locus problems are: 

(a) The learner can produce a certain response in some context, but cannot do it without prompting when presented in the expected context.

(b) The learner cannot produce the response that is called for.

(c)  The learner is purposely not cooperating.

26. Error correction has four common features. 

The four common features of error correction are: 

(a) Remedy one primary problem. For example, a student adds instead of subtracts. The student knows which routines are signified by + vs. -, but the student is not paying sufficient attention to the signs.

(b) Create juxtapositions that permit rapid repetition of the skill to be corrected. For example juxtapose addition and subtraction problems.

(c) Provide adequate practice. For example, work on a number of addition vs. subtraction problems right after the error was made and corrected, at the end of the lesson, and during the next several lessons.

(d) Follow the correction with confirmation, and demonstrate performance in the original context. For example, after the student completes several practice problems, the teacher says, "Yes, you saw the plus sign and you added. You saw the minus sign and you subtracted. Now let's go back to the earlier problems."

27. There is a routine strategy for correcting non-chronic errors. 

The strategy for correcting non-chronic errors has the following steps: 

(a) Model the correct answer. "That word is shovel."

(b) Test on the missed item. "What word?"

(3) Back up several tasks or items and then test in the original order. "Let's go back to the third word...What word?"

28. There is a strategy for correcting chronic errors that indicate general confusion (a high percentage of mistakes) that occur within a sequence (Correction I) 

The strategy for correcting chronic errors has the following steps: 

(a) Firm the original sequence and correct each mistake with the format: model-test-backup and repeat. For example, the original sequence might be a word list: back, rack, take, sack, rake. The correction for misidentifying rack would be 

"That word is rack. 

What word? rack. 
Yes, rack. 

Starting over. First word."

(b) Firm the learner on a parallel sequence using different examples but presenting the same discriminations and wording. A parallel sequence might be a different word list, but that requires students to make the same letter discriminations as on the original list. hack, jack, fake, lack, sake.

29. There is a strategy for correcting chronic errors on subtypes (e.g., misidentifying a yellow apple as a pear) that occur within a sequence (Correction II). 

The strategy for correcting chronic errors on subtypes has the following steps: 

(a) Firm the original sequence.

(b) Construct a sequence containing examples of the subtype of items missed.

(c) Firm the learner on this sequence and parallel sequences if necessary.

(d) Firm the learner on the original sequence with the missed subtype.

30. There is a strategy for correcting chronic errors that occur in the context of another activity (Correction III). 

The strategy for correcting chronic errors that occur in the context of another activity has the following steps: 

(a) Firm the missed task by modeling the correct answer, testing on the task, backing up several tasks, and repeating the tasks in the original order. Then

(b) Present a sequence designed from the task that the learner missed.

31. A program that teaches to mastery has many features. 

The features of a program that teaches to mastery are: 

(a) Individualization occurs from the beginning; e.g., testing and proper placement for each student.

(b) Groups are homogeneous with respect to the performance level of all students.

(c) Adequate time is scheduled daily.

(d) Progress between levels is continuous; i.e., there is no more than a break of one or two days between levels, such as the transition from Reading Mastery I to Reading Mastery II.
(e) Students' progress is monitored regularly.

(f) The same standards are applied to all students.

(g) Students reach every "step" of a program on schedule.

(h) Steps level—i.e., steps make irrelevant—individual differences in, for example, age, rate of learning.

(i) Student performance matches the level of performance assumed by each step.

(j) Students are at least 70% correct on anything that is introduced for the first time (indicating that prerequisite skills are firm).

(k) Students are 90% correct on parts of a lesson that deal with information and skills introduced earlier in the program sequence. (12) Students are virtually 100% firm on all tasks and activities by the end of each lesson.

(l) The rate of student errors is low enough that the teacher can complete lessons in the allotted time.

(m) All errors are corrected.

(n) The teacher moves to the next exercise only when all students are firm on the current exercise.

(o) The teacher moves students within and across levels of a program as quickly as their performance permits.

32. Initial and expanded instruction have different features. 

Initial instruction involves:

(a) Clear, unambiguous communication of new material.

(b) Organization of examples for maximum clarity.

(c) Frequent assessment.

(d) More prompts.

(e) A narrower range of generalization and application.

