Vocabulary for the Whole Course
Martin Kozloff


Accommodation.  A concept from Piaget.  It means a fundamental change in the organization of a schema (for example, a scientific theory) so that new information (that did not fit the earlier schema) can be included.

Achievement.  The amount of learning with respect to an objective from earlier to later measurements.  Generally measured by scores on tests.

Achievement gap.  Differences in achievement between subgroups, such as ethnic groups (White, Asian, African American, Latino, Native American) and economic classes (wealthy, middle class, poor).

Acquisition. The first phase of mastery.  Learning new facts, lists, concepts, rule-relationships, or cognitive routines.  The aim is accuracy.  Generally measured by percentage of correct responses.  The teacher should aim for 100% correct responses.

Acquisition set. The set of examples (and nonexamples) used to teach a new concept, rule-relationship, or cognitive routine.

Acquisition test.  There are two kinds of acquisition tests; immediate and delayed. 


The immediate acquisition test is part of the procedure: model, lead, test/check.  That is, the teacher presents information, leads students though it, and then asks students to perform the information on their own. This is a check (a kind of during-instruction, or progress-monitoring assessment) of whether students learned from the model and lead.


The delayed acquisition test (a kind of outcome assessment) is given after students have been taught (e.g., via model, lead, test/check) with several examples and nonexamples.  The teacher presents the whole set.  For example, the teacher has students sound out all the new words worked on. 
[See Assessment.]


Aggregate data.  Data for a sample/group as a whole.  For example, the average percentage of correct answers on a test for trhe whole (aggregate) group might be 75%  


Assessment.  A process for determining a student’s background knowledge progress, or accomplishment, often with respect to benchmarks (e.g., children may be expected to read 60 correct words per minute in grade level text by the end of grade 1) or instructional objectives (e.g., students will correctly  define 9 out of 10 vocabulary words.  Assessment is often emplyed at three points in time.


Pre-instruction assessment, to determine a student’s background 
knowledge, or pre-skills needed for new material.



During-instruction, or progress-monitoring assessment, to 
determine how much a student is learning each day or week, for 
example.



Post-instruction, or outcome assessment, to determine the 
current level of accomplishment (e.g., with respect to a benchmark) and 
the amount of progress from the pre-instruction assessment.

Assimilation.  A concept from Piaget.  It means that new information (e.g., a new scientific fact) is included in a schema (e.g., theory), without changing the fundamental organization of the schema.

Automaticity.  A concept relevant to fluency.  The concepts, verbal associations, rule-relationships, and steps in a routine have been practiced to the point that person no longer talks herself through a task; the performance, from step to step, is smooth and seemingly effortless.

Background knowledge.  The knowledge that students bring with them to instruction on a new skill.  Some background knowledge is important for learning new skills, and is therefore called a pre-skill.  For example, knowledge of letter-sound correspondence is a pre-skill for learning how to decode words, because decoding words involves saying the sounds of the letters.

Best fit line.  The best fit line is a line that shows the trend, or the shape of the change, or the relationship between values of one set of variables and values of another set of variables. See Trend.

Big ideas.  Big ideas are concepts, rule-relationships (causal statements, moral principles), or cognitive routines (such as theories) that enable students to guide, organize, retrieve, and “make sense” of information.  For example, the big idea that addition is counting forward by ones and that subtraction is counting backward by ones will enable students more easily to learn and use the routines.


                           4 + 3  = ___

           “Start with four, count three more.”


“Four. Five, six, seven.  4 + 3 = 7.”

Likewise the big idea that the monarch is a symbol for the realm or community, helps to make sense of the plot of King Lear.  When Lear gives up his crown, the realm disintegrates.
Finally, a visual model of convection cells---showing how warm matter, liquids, and gasses rise and then fall as they cool---is a big idea that would connect  instruction on different kinds of convection cells: ocean, atmosphere, air in a room, water on a stove.


It is a good idea to begin instruction by teaching students the big idea, to remind them of the big idea as new examples are added, and (at the conclusion) to show students how the big idea connected all of the examples.

Choral response.  A vocal group response to a teacher’s question.  

“Boys and girls.  How many electrons in carbon.”

Class.  “Eight!”
The choral response is an efficient way for the teacher to test/check whether students have learned the information just presented.


Concept.  A concept is a feature shared by a number of things or events.  The things or events are examples or instances of the concept.  For example, many things have blue color as one of their features.  Blue is a concept.  These same things may share other features as well.  They may all be objects.  Objects is the concept.  The concept and its name are not the same thing.  The word “blue” is not the concept.  “Blue” is a word used to communicate the concept—which is color.


Basic concept.  Basic concepts are concepts in which all of the 
features that define the concept are immediately present to the senses.  
For example, red is a basic concept.  You can see all there is to redness.  
Basic concepts do not require verbal definitions.  They can be displayed 
and learned through examples.


Higher-order concept.  Higher order concepts are concepts in 
which all of the features that define the concept are not immediately 
present to the senses.  For example, war is a concept, but you cannot 
see all that defines war (battles, weapons, technology, strategy and 
tactics, beginnings and endings) all at once.  Therefore, higher-order 
concepts require verbal definitions that identify the features.  The 
verbal definitions are then illustrated with examples.

Cognitive routine.  A cognitive routine (one form of cognitive knowledge) is a sequence of steps for accomplishing a task, such as writing essays, decoding words, solving math problems.  Performing the steps requires the use of rules (e.g., for renaming in multiplication), concepts (e.g., “borrow”), and facts (e.g., math facts).



Concept/proposition map.  A concept/proposition map is one kind of advanced organizer or graphic organizer.  It is usually a diagram that shows the connections among sets of things (concepts).  For example, the diagram may show the phases of cell division.  

Conspicuous Instruction.  Conspicuous, or explicit instruction involves the teacher providing information in a way that it is clear to students that the teacher IS providing information.  That is, part of the instruction points to the instruction itself.  “Watch me as I solve this equation.”  “I’ll show you how to sound out this word.”  “Here is the first step in assembling the apparatus.”   The teacher also conspicuously communicates the knowledge she uses as she models how to perform routines.  For example, “Watch as I sound out this word.  I will not stop between sounds.”

Constructivism.  Constructivism is a philosophy of knowledge that asserts that knowledge does not exist outside persons and cannot be transmitted.  Rather, knowledge is a construction by individuals and groups.  The criterion for truth is not that statements match objective facts—because for constructivists facts themselves are a construction. Instead, the criterion for the truth of a statement is whether it leads to useful consequences.  This philosophy of knowledge is taught in many schools of education and has generated educational practices that emphasize students “inquiring” and then “discovering” knowledge, and de-emphasizing teachers transmitting information through presentations. 

Control groups.  A control group is a group that does not receive an intervention that is being tested.  The performance of the control group is compared with the performance of an experimental group that does receive the intervention to be tested.  The experimental and control groups should be as similar as possible, so that the only significant difference is that the experimental group received the intervention and the control group did not.  If there are differences in how much the experimental group changed between a pre-test and the post-test, over how much the control group changed, then, all other things (variables) being equal, the intervention probably made the difference.

If the experimental and control groups are NOT virtually equal in other ways besides the intervention, then you cannot conclude that it was the intervention that made the difference in, for example, achievement.


Covertized.  Covertized refers to knowledge that, through repeated use, is no longer used explicitly.  For example, at first a person might “talk” himself through a task.  With practice, the person no longer needs to tell himself what to do in each step.  His performance is so quick and familiar to him that it seems to be automatic.  

Curriculum based Measurement  Curriculum-based measurement, or CBM, is a method of monitoring student educational progress through direct assessment of academic skills. It can measure basic skills in reading, mathematics, spelling, and written expression, and to assess pre-skills.  The teacher uses brief or "probes" or sample of academic material taken from the students’ school curriculum. These CBM probes are given under standardized conditions; e.g., the same directions at the start of every probe. Probes (e.g., 1 to 15 minutes) are timed.  The student’s performance is measured with respect to speed can accuracy.  These measurements may be charted to show progress.  

CVC.   This is an acronym for a type of word—consonant/vowel/consonant, such as sit.  Other types are VC---am; VCC---ask; CVCC---dust; CCVCC---clamp.

Definitions (of variables).   A definition is a statement that tells what a word (a name for a variable, or concept) means, or signifies, or points to.  If a definition clearly tells what a variable means, then you can more easily think of how to measure the variable---measure the events that it points to.  For example, if fluency (a concept and a variable) means performance that is both accurate and rapid, then to measure fluency you must measure how accurately and rapidly a person does something.  


Words don’t tell you what they mean.  Human beings invent definitions.  There are two kinds of definitions.


Conceptual definitions.   Conceptual definitions are broad. They are like a search light that shines on a general area.  A conceptual definition of fluency might be:


Fluency is a feature of performance: accuracy and speed.

Here is a conceptual definition of representative democracy.


Representative democracy is a form of political system in which citizens 
who have the right to vote elect representatives who make important 
local and societal decisions. 

Notice that the conceptual definition of fluency directs your attention to two aspects of performance (accuracy and speed) and NOT to other aspects of performance, such as how independently persons performs a task, or how easily persons generalize knowledge or the performance to new situations.

Likewise, the definition of representative democracy directs your attention to political systems that have certain features, and away from societies that have other features, such as dictatorships---where there is no voting.


Operational definitions.  Conceptual definitions are not precise enough.  To create actual ways of measuring a concept or variable, you need definitions that say EXACTLY what you would see or hear.  For instance, an operational definition of fluent reading in grade 1 might be:


By the end of grade 1, he student reads grade level connected text at 
the rate of 60 correct words per minute.

Notice that this operational definition DOES include accuracy and speed.  But it is more precise than the conceptual definition.  It is so precise that you can think of exactly how to measure fluency: grade 1 level connected text; the child reads the text; the observer marks errors; the child reads for one minute, the observer counts the number of errors and subtracts this from the total number of words read.


When you evaluate research, ask:

a.  
Did the writer provide conceptual definitions?  For example, if a writer 
says that “teachers were trained,” what does that mean?  Trained to 
do what?  What skills?

b.
Did the writer provide operational definitions?  For example, did the 
writer state how teachers were trained, how their learning was measured, 
how successful and unsuccessful performance was defined and measured?  
If not, then maybe different teachers were trained differently, and with 
different results.  In other words, without operational definitions, the 
word “trained” means nothing.

c.
Were conceptual definitions derived from or consistent with scientific 
research?  For example, reading might be defined as




The process of constructing meaning from text.


Is that ALL that reading is?  Comprehension alone?  Scientific research 
shows that reading ALSO includes knowledge of the sounds that are 
associated with letters (phonics); using knowledge of letter-sounds to 
sound out words (decoding); hearing the separate sounds in words 
(phonemic awareness), and vocabulary (knowing the definitions of words).  
So, the above 
conceptual definition is narrow.  It does not include enough 
of what is meant by reading in the scientific community.  Any curriculum 
materials, instructional methods, and assessments/measures of reading 
will be INVALID.  

d.
Were operational definitions derived from and consistent with the 
conceptual definition?  And did they include what is relevant to the 
concept and exclude what is irrelevant to the concept?  For example, 
what exactly do you see or hear when someone constructs meaning from a 
text?  Do they ask certain questions?  Do they read on to check their 
answers?  If that is part of the conceptual definition, then that is what 
should be in the operational definition. 



Reading is the process of constructing meaning from text using 


cognitive routines; for example, the reader asks questions such as 


(who, why, what, when)……..; and then reads on to check his or 


her answers; the reader restates sentences to himself or herself; 


the reader connects events into sequences.


This operational definition is better. It identifies what readers 
actually do.  It includes what is important---at least for ONE aspect of 
reading (comprehension).  And you can observe this!  But isn’t it a good 
idea for the operational definition explicitly to EXCLUDE guessing?  A 
student might use GUESSING to construct meaning.  And the student 
might be good at guessing.  If the operational definition doesn’t exclude 
guessing, then a student who guesses (rather than uses a cognitive 
routine) will be a proficient reader.  Is guessing what reading usually 
means?

Delayed acquisition test.  A kind of outcome assessment.  For instance, at the end of a math lesson, the teacher has students independently solve all of the problems worked on during the lesson.  This assessment tells how much the students learned.  The teacher can use this information to evaluate her own teaching procedures, materials, and students’ need to reteaching or even intensive instruction.

Difference.  Difference refers to students’ discriminating between (telling the difference between) examples and nonexamples.  The student makes the discrimination (“This is blue.  That is not blue.”), by contrasting examples of objects that are blue and nonexamples of objects that are not blue, but are the SAME in virtually every other way.

Difference Principle.   To teach that things are different, juxtapose an example and nonexample that appear almost the same, but treat them (name them, solve them, analyze them) differently.  This reveals the difference that MAKES the difference in how they are treated.  [See Sameness principle.]

Direct Instruction.  A form of instruction that uses extensive teacher modeling, guided practice, immediate assessment of learning, correction of errors, precise focus on the objectives, clear wording, systematic review and practice, and logical sequences of instruction (e.g., pre-skills are taught before material that requires the pre-skills).


Disaggregation of data.  A sample or group always has members who differ in certain ways: male/female/; White/Minority.  Aggregate data for the whole groups don’t tell about differences or similarities between the subgroups.  To disaggregate data is to analyze data on subgroups of the sample.  For example, the sample of all students who took an achievement test could be disaggregated (divided) into subgroups such as White, African American, Asian, Latino, and Native American.  Then you can compare and contrast scores among the subgroups.


Diverse Learners.  Learners from subgroups (ethnic, social class, learning difficulties) that bring less background knowledge (e.g., vocabulary, reading skill, reasoning strategies) to school and who may have a more difficult time learning, organizing, retrieving, and applying knowledge.  These learners therefore require assessments that precisely identify their learning needs, and progress monitoring that enables teachers to provide supplemental, remedial, or intensive instruction.

During-instruction (or progress-monitoring) assessment.  A kind of assessment that provides achievement information following short periods of instruction.  The period depends on how long it is expected to take to accomplish objectives.  For instance, if the objective for a lesson is that students define four vocabulary words (concepts), then during-instruction assessment would follow instruction on every word.  Outcome assessment would follow instruction on all four words.  However, if the objective is that students read at a rate of 120 correct words per minute (and pre-instruction assessment shows that on average they read 70 correct words per minute), then progress during fluency instruction might be rate and accuracy reading checks every other day or at least weekly. 

Engaged time.  This is the time students are paying attention, writing, or performing instruction tasks.  It is important to increase and sustain high engaged time by brisk instruction, lively manner, reinforcement for participation, and a high rate of questions and other opportunities to respond.

Error correction.  It is important that teachers correct errors immediately and effectively.  Otherwise, students will repeat the errors; these errors will become gaps in learning; and students will not have some of the pre-skills needed to learn more complex tasks.  The general procedure for error correction is:
· Immediately model (tell, show) the information on which the student made an error.  “Carbon has EIGHT electrons.”
· Lead.  Have the student say this with the teacher.  “Say it with me….”  [Sometimes the lead is not used.]

· Test/check.  “Your turn.  How many electrons does carbon have?”

· Start over.  “Let’s back up I the list.  Hydrogen.  How many electrons?...”

· Retest.  Come back to the items that were missed, and retest.


Examples.  Examples are instances of general ideas, such as concepts, rule-relationships, or cognitive routines.  They are part of the same group (general idea) because they share certain defining features.  All instances of sounding out regular (regularly-pronounced) words have the same steps.  Therefore, we may speak of a sounding out routine for regular words.  To teach this routine, the teacher has to model examples of it.  Students then grasp (learn) the GENERAL set of steps from the SPECIFIC examples. [See Nonexamples.]

Experimental groups.  An experimental group is the group that receives the “intervention” (for example, new curriculum materials) whose effects are being assessed or tested.


Explicit instruction.  See Conspicuous instruction.

Extraneous variables.  Extraneous variables are variables that are not part of an intervention (e.g., a change in curriculum or instructional methods) whose effects are being tested.  Extraneous variables may “interact with” independent (intervention) variables to produce an effect, or extraneous variables may produce an effect by themselves.  Therefore, change (or lack of change) in dependent variables (e.g., reading achievement) may be entirely or partly the result of extraneous variables, such as maturation; other things happening outside of school (e.g., siblings teach some students to read); measurement error (students appear to read better because observers at the outcome assessment failed to count many errors); bias in selection (e.g., if the experimental group has many bright students and the control group doesn’t, that different---and not the curriculum---may account for differences in achievement).

Fluency.  Fluency is a feature of performance:  accurate, rapid, seemingly automatic.  Fluency is also a phase of mastery in which teachers build accuracy and speed by modeling fluent performance, providing practice and short speed drill, and special cues (e.g., to increase the tempo).


Focused instruction.  Focused instruction involves communication that is aimed precisely at the skills identified by objectives.  For example, if the objective is that students learn to say the sounds that go with letters, the teacher focuses on that and, for the time being, nothing else.  Unfocused instruction regarding that same objective would be a teacher reading a story from a large book and occasionally pointing to letters and saying the sound.  


Form of knowledge.  Knowledge, in contrast to sensory experience, is general.  It is of connections among specific things and events; how things go together: how they are grouped, how they affect on another.  There are five kinds or forms of cognitive knowledge: facts (one thing goes with another thing; e.g., Boston is the capital of Massachusetts); lists (a series of things goes with another thing; e.g., the six New England states); concepts (a number of events or objects share certain features, such as color, which IS the concept); rule-relationships (which are connections among sets of things—concepts—such as All mammals (one set of things) are warm blooded (another set of things); and cognitive routines (sequences of steps for accomplishing tasks, such as writing essays, sounding out words, and analyzing documents).  

Frame.  Frame is part of focused instruction.  It involves telling students what the task is.  “Boys and girls, new concept.”  And the objectives.  “At the end of the lesson, you will be able to…”

General Procedure for Teaching.  The General Procedure for Teaching is a procedure that consists of the elements of focused, explicit, direct instruction; for instance, clear and concrete objectives; pre-instruction assessment of pre-skills and prior knowledge; review and firming up of pre-skills and relevant prior knowledge; gaining attention; framing the instruction; modeling new information; leading students through the new information; giving an immediate acquisition test to see whether students learned the new information; correcting any errors; presenting more examples; giving a delayed acquisition test of all the new information; and review.  The general procedure is modified depending on the form of knowledge being taught.  For example, higher-order concepts require teaching a verbal definition followed by examples.

Generalization set.  A set of example (e.g., words to read, math problems to solve) that are the same kind that students have learned in an acquisition set, but differ in nonessential features (e.g., the specific numbers). 
Graphic organizer.  A visual display, such as a table, concept/proposition map, or set of guided notes that help students to organize, retrieve, and apply knowledge.

Guided notes.  Students are given sheets of paper that contains main and minor headings that correspond to sections of presentations or text, to assist students to follow the sequence of information and record main ideas.

Guided practice.  A procedure in which the teacher first models how to perform a task (e.g., solve a math problem) and then has students solve the problem along with the teacher, who provides assistance as needed.

Heterogeneous group.  A group that consists of students with a range of background knowledge and/or abilities.  An argument made for heterogeneous groups is that it prevents the development of “tracks” or invidious distinctions among students.  An argument against heterogeneous groups is that teaching is less effective because the teacher cannot tailor instruction to each student, and therefore tracks and invidious distinctions develop.

Homogeneous group.  A group that consists of students with similar background knowledge and/or abilities.  An argument against homogeneous groups is that they create tracks or invidious distinctions.  An argument for homogeneous groups is that instruction is more effective because it can be designed with respect to the common learning needs and preparedness of students.

Hypothesis.  A hypothesis is a statement of belief that can be tested.  There are two kinds of hypotheses.  The research hypothesis is what you believe to be the case; you collect data to see if the data support the research hypothesis.  For example, you believe that adapting instruction to fit students’ learning style is important.  Your research hypothesis might be: “Students who receive math instruction that is consistent with their learning styles (experimental group) will make more gains during the year on math tests than students who do NOT receive math instruction that is consistent with their learning styles (control group).”  You then assign students to the two groups (experimental and control group); give a pre-test of their math knowledge; give one group the adapted instruction and the other the usual instruction; give a post-test of their math knowledge; and determine if any differences are as predicted by your hypothesis.  If so, the hypothesis is SUPPORTED.  It is not PROVED to be TRUE, because OTHER things (errors of measurement, teacher behavior from one group to the other) might have raised the scores of the experimental group and held down the scores of the control group.


The other kind of hypothesis is the null hypothesis.  This is basically a statement of the opposite of the research hypothesis. For example, the null hypothesis might be “Students who receive math instruction that is consistent with their learning styles (experimental group) will make NO more gains during the year on math tests than students who do NOT receive math instruction that is consistent with their learning styles (control group).”  You conduct the research as describe above.  And if the findings are that students in the experimental group made more gains, then your null hypothesis is FALSE.  This does not mean that the research hypothesis is true.  It only means that IT is NOT false.


The null hypothesis is a way that researchers keep themselves honest.  It is easy to FIND data that will support what you believe (your research hypothesis).  The NULL hypothesis challenges the researcher to collect exactly the kind of data that SUPPORT the null hypothesis---that adapting instruction to learning styles makes NO difference. 

Immediate acquisition test.  [See Acquisition test.]

Intensive instruction.  Instruction that focuses on smaller units of knowledge, and provides more assists, reinforcement, graphic organizers, review and practice.

Instructional Objectives.  Instructional objectives are statements of what students will do (as a result of instruction), the situation in which they will do it; criteria for satisfactory achievement; and any assists provided to students.

Juxtaposition.  The placement next to each other or in rapid succession of examples that differ in many unessential ways but are the same in essential features (to reveal sameness), or the placement next to each other or in rapid succession of examples and nonexamples that are the same in many unessential ways, but are the different in essential features (to reveal difference).

Knowledge analysis.  An analysis (via observation and logic) of a performance into its component skills so that the teacher can determine what is new to teach, what pre-skills must be firmed up, and what to assess.  Emphasizes the steps (e.g., in a routine) and the knowledge (e.g., concepts and rules) needed to perform each step.

Lead.  Lead is part of focused instruction.  Model (model information); Lead students through the information; Test/check to see of they learned the information.  The lead is not always needed.  It depends on whether students need the information presented twice. 


Learning mechanism.  The learning mechanism is a figurative way of describing the learning process. The learning mechanism is the combination of brain and sense organs that induces (figures out) patterns in examples, and comes to know these patterns as ideas, or cognitive knowledge.

Lesson.  A well-designed lesson 
· Teaches knowledge from a number of strands in a curriculum (e.g., new vocabulary; facts about persons, dates, times, and place; analysis of cultural artifacts, such as art and documents---in a history curriculum).

· The lesson is organized into a sequence of tasks or exercises---each of which focuses on specific knowledge, and each of which is followed by a quick acquisition test.

· The lesson begins and ends with review and firming up earlier and new knowledge.

· Tasks are arranged to strategically integrate knowledge.  For example, a poetry lesson covers rhyme, figures of speech, influence of culture on the poet, and ends with students integrating this knowledge into a routine for analyzing the poem.

Levels of research.  There are three levels of research.  There are also “research” claims that really are not ANY kind of research.

· Nonresearch claims.  This is writing (e.g., articles) that merely asserts opinions, or beliefs, or “Most educators know that…,” or “Piaget argued that…,” or “According to constructivist philosophy…”  There is little or no experimental test of the claims.  Readers may be swayed merely because the writing uses emotionally charged and appealing language (holistic, seamless, natural, deep, everyone believes, child centered).  Sometimes, the claims are called “theory,” but they really are not theory.  They are merely unsupported sentences about the writers’ preferences for how children are taught.  A true theory is a set of statements that are connected logically and that form a comprehensive explanation.

· Level 1--Basic" research.   This research is field observations (e.g., observing peer reading exercises in class) or it involves some quantitative data (e.g., how many words each peer in the exercises reads correctly per minute when it is his or her turn).  The research may be guided by an hypothesis of what the researcher thinks is the case (e.g., peer reading exercises increase reading fluency).  The research identifies what APPEAR to be correlations.  Or it shows that there are NO correlations.  The research may provide a SOMEWHAT reasonable explanation (partial theory) for what is found.

· Level 2--Test of the theory in real classrooms.  This research is more rigorous than level 1 research.  



a.
Hypotheses are stated clearly.  



b.
Variables in the hypotheses are clearly defined (e.g., 



exactly what goes on in the peer reading exercises, exactly 



what reading fluency means).  



c.
Measures, and methods for making the measurements, are 



developed and tested to see if they are valid---measure 



what they are supposed to measure (See Validity).  For 



example, reading experts are consulted on the definitions 



of fluency and the measures; e.g., each child reads a 



passage that is 100% decodable (the child knows how to 



read every word).  Each child takes a turn 





reading. The other child, reading along, marks each error 



and checks how many minutes the reading took. 




In addition, the measures are checked for reliability. That 



is, if two observers measure the same child’s fluency 



during an exercise, will the observers arrive at about the 



same score?



d.
Experimental and control groups are formed, and these 



groups are created by matching or by random allocation to 



try to ensure that the children are similar on variables that 



could influence reading fluency.  The experimental group 



consists of students who do the peer reading exercises.  



The control group might be students who read by 




themselves and are given strategies for increasing 




fluency.  [See Experimental group, Control group, and 



Matching.]



e.
Fluency is measured at the beginning of the experimental 



TEST of the hypothesis, during each lesson, and at the end 



of the series, to see if there is any TREND in each group 



[See Trend.] and to see if (as hypothesized) the 




experimental group gains more in fluency than the control 



group.



f.
Conclusions are drawn about whether the research 




hypothesis was supported and whether the null hypothesis 



(peer readers make no more gains than independent 




readers) can be rejected.

· Level 3--Program Evaluation on a school- or district-wide basis.  The 

same rigorous research is done as in level 2.  This research answers the 
question, 
“Will we find the same thing (e.g., students who work on fluency in peer reading exercises DO make significantly higher gains---between pre-test and post-test---than students who work on fluency independently) when we do this at the level of a whole school or district?”


In other words, level 3 research is checking the reliability 
(repeatability) of the results in different environments (e.g., with 
different children, and teachers, and different degrees of teacher 
support).  It is one thing for a teacher to do the peer reading 
“protocol” (way of doing it) when she is in an experiment and is 
receiving special assistance to do it right.  Bit what happens when peer 
reading exercises are just one part of the school activities?  Will 
teachers use the protocol faithfully then?  Level 3 research is what 
must be done BEFORE writers claim that an innovation works and 
should be used; and before teachers USE any new method.  Would 
anyone use a drug that had only been tested/tired with 20 persons?

Levels of a variable.  You could take numerical scores and put them in groups and give each group a name.  For example, you could say that adult persons who weigh more than 100 pounds and who eat between 500 and 1000 calories a day, are “Under-eaters.”  Persons who eat between 1001 and 1500 calories a day are “Normal eaters.” Persons who eat between 1501 and 2000 calories a day are “Heavy eaters.”


Likewise, you could take all of the specific numerical scores on achievement tests and put them into three groups.  Proficient/advanced, Basic, and Below basic.  This means that you have less information on each person.  For example, some students have the highest scores and other students have high scores, but they are all called “Proficient/advanced. 


Logically progressive sequence.  A logically progressive sequence of knowledge units or examples is one in which:

1.  
Students have the pre-skills needed to learn the new material; e.g., they already know the main vocabulary words in a document that they will be reading.

2. 
Elementary or part skills are taught before complex skills; e.g., students already know addition, which is needed for multiplication.

3.  
Skills and knowledge that are useful now, or that are more generally used, are taught before skills and knowledge that will be useful later; e.g., students learn to read am, me, sit, run, eat, and look, before they are taught to read zygote, slay, and gnu.
4.  
Skills that are more regular (e.g., regularly spelled words---sun, am, fin) are taught before skills that are exceptions (e.g., irregularly spelled words---said, was).

Longitudinal research.  Longitudinal research is research done over a fairly long period of time.  Research that is NOT longitudinal may show that a method is effective.  However, you won’t know if it is effective for very long.

Matching.  Matching is one way to try to make experimental and control groups equivalent.  You select variables (factors) that may have an effect on the thing you are measuring (e.g., achievement), and you make sure that the groups are similar in these variables. For example, the two groups are the same on the percentage of boys and girls; high and low income; and ethnic composition.


Randomization, or random allocation.  This is a second way to try to make experimental and control groups equivalent.  If you have a “pool” of 50 students, you randomly assign them to the two groups.  This means that all factors (ethnicity, social class, family support, background knowledge, age, sex) have an equal chance of being in either group. 



Measure.  A measure is simply information on the value of a variable.  If reading proficiency is the variable, what is the measure of reading proficiency?  That is, there is more or less of what?  There can be many measures of a variable, because variables (such as reading proficiency) include a lot of things.  For example, how many words (out of 20) does a child segment correctly (“What are the sounds in sun?”)?  How many letter-sound relationships (out of 40) does a child get right?  [Teacher points to letters and says, “What sound?”]  How many words (out of 100) does a child read correctly?  How many words does a child read correctly in one minute?  How many vocabulary words out of 100 does a child define correctly.  How many questions (out of 20) about what a text says does a child answer correctly.  These are all measures of reading proficiency.


Model.  Model is one step in the procedure: model, lead, test/check, verification.  In the model step, the teacher presents information; e.g., the verbal definition of a concept or the routine for solving a kind of algebra problem.

Model, Lead, Test/check, Verification.  This procedure is the core of focused, explicit, direct instruction.  The teacher presents information, leads students through the information, immediately has students use the information on their own to see if they learned it, and then verifies for students that they were correct.


“This letter (points to letter a) makes the sound aaa.” [Model]


“Say it with me. (Points to letter a).”   aaa.  [Lead]


“Your turn.  What sound?” (points to letter a).  aaa. [Test/check]


“Yes, aaa.”  [Verification]


Nonexamples.  Non examples are instances of any thing or event that is not an example of a verbal association, concept, rule-relationship, or cognitive routine under consideration.  If a teacher is working on the concept---on---any instance of position that is NOT on is a NONexample of on.  Likewise, memorizing irregular (irregulary-pronounced) words (such as was, said) is a NONexample of the routine for sounding out regular words (wax, sad).  By juxtaposing an example and nonexample that are the same except for the feature that makes the difference (wax/was; sad/said), it is easier for students to see the difference and therefore to learn the defining features of the examples.  [See Examples.]

NAEP.  National Assessment of Educational Progress.  

Objectives.  [See Instructional objectives.] 

Outcome assessment.  Outcome assessment is assessment of how much progress students have made (usually with respect to a criterion or benchmark) from the beginning to the end of instruction.

Part firming.  Part-firming is a remedial procedure that is used when students have not made a simple mistake (for which simple error correction is likely to be enough) but are weak on knowledge that is needed across many examples; e.g., letter-sound correspondence, or the conjugation of a type of verb.

Peer Tutoring.  This is a form of tutoring in which a more skilled peer helps a less-skilled peer.  Procedures for focused, explicit instruction are generally used.


Plot data on a graph.  A graph or chart usually has two lines: one for each of two variables.  For example, the bottom line (across) might be time in years (1 year old, 2 years old, etc.)  And the up line might be weight in pounds.
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You have a sample of children of different ages.  You know each child’s age and weight.  To plot data on each child, you find the child’s age on the across line (say, 2 years) and then move up to until you get to weight (say, 30 pounds).  You put a dot of some kind at the spot that shows 2 years/30 pounds.


Pool.  A pool is the set of persons, classrooms, schools, districts, states, nations from which you draw a sample.  The pool may not be the entire population. 

Population.  A population is the total set of persons, classrooms, schools, districts, states, nations that have characteristics that you wish to measure.  For example, the population of all students who received a new reading curriculum for one year.

Post-instruction (or Outcome) assessment.  See Outcome assessment.

Post-test only design.  This is an experimental design in which no pre-test is given.  If there is no comparison group, it is largely useless as a way to determine effectiveness, because you have no way to tell where a group began.  However, if you have equivalent experimental and control groups, it may be assumed (very tentatively) that their pre-test scores were probably similar.  Therefore, if the experimental group’s outcome scores are significantly different from the control group’s outcomes scores, there is reason to suspect (but not to be convinced) that the intervention made the difference.

Pre-corrections.  Pre-corrections are usually statements made to prevent errors.  They are often reminders of rules or actions.  “Remember, if o comes before a, say oh and not aaa.”

Pre-instruction assessment.  This kind of assessment is used before instruction begins to determine: (1) whether students have the required pre-skills (and therefore instruction can or cannot go forward); (2) students’ entry level skills regarding the objective at hand, so that progress (from that starting point) can be measured.

Pre-skills.  These are skills that are required to learn or use other skills.  For example, you cannot sound out words unless you know the sounds that go with the letters.  Therefore, knowledge of letter-sound correspondence is a pre-skill for sounding out words.  And therefore, letter-sound correspondence must be taught before the routine for sounding out.


Pre-test, post-test design.  This is a kind of experiment in which data are taken (for example, on students’ math skill) before and at the end of an “intervention,” a teaching method is used, or a change is made in class.  If nothing else changed between the pre-test and post-test (except the delivery of instruction), then it is likely that any increase in students’ knowledge (shown by comparing the pre-test scores and post-test score) is the result of instruction.


A pre-test, post-test design with one group is not as powerful as a pre-test, post-test design that uses an experimental group and control group.  If you have only one group, other factors COULD have operated between the pre-test and the post-test that affected post-test scores.  For example, some children got tutoring, and that made their scores higher.  If the researcher concludes that the class scores were higher at the post-test BECAUSE of the new math curriculum, this claim would be Invalid.


The experimental design that has an experimental and control group means that any OTHER changes in the groups between the pre-test and the post-test (e.g., tutoring) could have happened to both groups. Therefore, the ONE main difference is STILL the difference in curriculum.

Progress  monitoring assessment.  This kind of assessment is made at frequent intervals---sometimes daily---to measure progress from the entry skill levels and towards a benchmark.

Prompt.  Prompts are a kind of scaffolding used to direct students’ attention; promote a certain kind of response; or highlight important features of the situation.  Prompts can be auditory (e.g., the teacher claps to establish tempo in reading); verbal (e.g., reminders, or saying important words louder); visual (e.g., a diagram that serves as a reminder).

Purposive sample.  If you use simple random sampling, you may not obtain in your sample persons, groups, classrooms, schools, etc., that have characteristics that are relatively rare.  Therefore, you would purposively sample (find) persons, groups, etc., for your sample.


Qualitative data.  Qualitative data are opinions, perceptions, interpretations.  They are answers to questions such as, “How would you describe your students’ effort overall?”  Qualitative data help to complete the picture provided by numbers---quantitative data.  Because they are so subjective, qualitative data should not be used to judge the effectiveness of a curriculum or teaching method---any more than feeling a person’s arm should be used to measure blood pressure.


Quantitative data.  Numerical data, such as scores on tests, percentile rank, percentage of students who are graduated from high school.  Quantitative data provide more precision than qualitative data.


Randomization, or random allocation.  This is a second way, besides matching, to try to make experimental and control groups equivalent.  If you have a “pool” of 50 students, you randomly assign them to the two groups.  This means that all factors (ethnicity, social class, family support, background knowledge, age, sex) have an equal chance of being in either group.

Range.  Range means the spread of scores from lowest to highest.  For example, a group of persons ran as far as they could.  The shortest distance run was 1 mile.  The longest distance was 40 miles.  So the range is from 1 to 40 miles.  It doesn’t matter if only one person ran 40 miles or if five persons did.  Range is not interested in how many.  It is only interested in the spread.


Reinforcer.  A reinforcer is an event that comes after a behavior (it is a consequence), and as a result there is a change in the frequency of the behavior.

Reinforcement.  Reinforcement is a contingency or arrangement is which a particular behavior is followed by a reinforcing event.

Reliability.  Reliability means repeatability.  If two different observers or testers obtain the same scores on the same thing, then the scores are reliable.  If the findings from the same research conducted with different persons or schools are much the same, then the findings are reliable and the instruction that produced the same findings (e.g., student achievement) is said to have reliable effects.

Remedial instruction.  Remedial instruction is used when students need extensive reteaching, or need a different form of instruction; e.g., with more scaffolding.

Replication.  Replication means that the research is conducted again and again with the SAME samples, to see if the results (e.g., of a new curriculum) are reliable.  If so, then it is NOT likely that the results of the first study were a fluke of some kind.  Replication also means that the same research is conducted with DIFFERENT samples.   This enables researchers to find out if an “intervention” (e.g., curriculum, teaching method, classroom routine) works better in certain situations.  It is a way to determine the GENERLIZABILITY of findings.  


Reteaching.  Reteaching is a form of remediation used when prior instruction was inadequate—leaving students with knowledge gaps that will prevent successful achievement.

Retention.  Retention is a phase of mastery that involves continued proficiency in earlier-taught skills.

Retention set.  A retention set is a set of examples used to strengthen and/or assess retention. The set should include knowledge taught earlier and more recently.  

Rule-relationship.  A from of knowledge---of the connection not between single things and names (verbal associations), but sets of things; e.g., the connection between pressure and temperature.



Sameness principle.  A design principle for teaching that a set of examples are the same (concept, rule-relationship, cognitive routine).  It involves juxtaposing examples that differ in inessential ways but are the same in essential ways.

Scaffolding.  Scaffolding is what teachers do to ensure that students learn general ideas from examples.  For instance, teaching a complex behavior by first teaching every part; adding prompts; modeling information; leading students through the information.

Scope and Sequence (Charts).  These are visual displays of the different strands (main kinds of knowledge taught) in a curriculum.  Specific units are arranged along each strand from earliest to last taught.  Therefore, the scope and sequence chart shows what is taught and when it is taught.

Scientific reasoning.  The use of objective data to test beliefs and draw conclusions about the truth or accuracy of the beliefs.  OBJECTIVE EVIDENCE, not on opinions or beliefs.  Generally, instances (e.g., groups, schools) that have one feature are compared and contrasted with otherwise similar instances that do NOT have the feature.  Data are collected to see if there are any OTHER differences that can account for the main one.  For example, one group of persons with arthritis is given a new drug.  Another group that is similar in age, onset of arthritis, and severity of arthritis is NOT given the new drug.  If the group that got the drug (experimental group) improves significantly, and the other group (the control group) that did NOT get the drug does NOT improve much, then drug is the likely reason, or cause of the difference in improvement.  


Simple error correction.  The least intensive remedial procedure.  It is often used when students make errors as a result of inattention.

Socratic dialogue.  Socratic dialogue is a method of questioning that teaches students to examine and improve their beliefs, and the reasoning process by which they arrived at beliefs; e.g., the definitions they use, the evidence and counter-evidence, the conclusions that they draw.

Sounding out, Decoding.  The cognitive routine by which persons use knowledge of letter-sound correspondence to read and blend sounds into recognizable words.

Speed drills.  Short sessions (e.g., 1 to 5 minutes) in which students work a set of problems (e.g., math, decoding words) to build fluency---accuracy and speed.  Often, students chart their rate (e.g., correct responses per minute) as they work towards a fluency aim or benchmark, such as 5 correct answers per minute.

Standard.  A general statement of what students should be able to do.  For example, “All students should by the end of grade two read grade-level appropriate connected text (sentences) at approximately 120 words correctly per minute.”

Stipulation and stipulation error.  Stipulation is the message communicated by examples.  For instance, if a teacher uses only dark blue to teach the concept blue (“This is blue.  And this is blue”), then the examples stipulate (communicate) that “blue” refers only to the dark examples.  When the student applies this “undergeneralization” (“under” because it applies to too FEW examples of blue) to lighter blue, the student will call them “not blue.”  This would be a stipulation error.

Strand.  A strand is a set of knowledge units of a certain kind (e.g., words to decode, addition problems, poems to read) arranged in a sequence in which they will be taught; usually from easier to harder; from elementary skills to more complex skills composed of the elementary skills; general to exceptions; more frequently used to less frequently used.

Strategic integration.  A design principle in which elementary (part) skills are assembled into longer or more complex whole.  For example, a curriculum sequence is designed so that students assemble number writing, counting, addition, and multiplication facts into the cognitive routine for multiplying two-digit numbers.


Systematic instruction.  This is instruction in which sequences of instruction, examples and nonexamples, teaching procedures, assessment, review and practice are all planned ahead of time, and all are based on experimental research.

Testing Principle.  A principle of assessment.  Test items should bear no relationship to one another.  If they DO bear a relationship to one another, one item may cue the student’s answer to other questions.  “They are all animals so far.  So the next one is probably an animal.”

Trend.  On a graph, a trend means that there is regular change.  The graph below shows data for 21 persons---21 data points.  We know the shoe size of each person, and we know how many books each person read last year.  
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Is there a trend here?  For example, is it the case that the larger the shoe size the more (or less) books a person reads?  NO.  Persons with a size 1 shoe read 20 and 25 books.  But persons with a size 10 shoe ALSO read 20 and 25 books.


Here’s another graph.
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It shows data for 21 teenagers.  We know two things about each person:  how many books they read last year and how many words they read correctly per minute (reading fluency).  So, if you look at the bottom left corner, it PLOTS the data for one person.  He reads 20 correct words per minute (very slow) and he read 2 books in a year.  


Now look at the right side of the graph.  Two persons read at a rate of 200 correct words per minute; one read 12 books and the other read 14 books. 


Do you see a trend?  For example, does the number of books per year change as the fluency increases?  Yes.
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The best fit line does NOT connect the plotted data points.  It cuts through them so that there are about as many above it as below it.


Technical proficiency.  Mastery of the details of important features of instruction.


Test/check.  A step in the General Procedure for Teaching in which the teacher tests immediately to see whether students learned what she just taught.  A kind of progress-monitoring assessment.

Triangulation.  Using multiple measures of the same thing (variable).  If different kinds of data (e.g., questionnaire, test scores, classroom observations) all say the same thing (e.g., the teacher is competent), then the finding is likely to be more valid (accurate, representative of the facts) than only one source of data.

Validity.  Validity generally means that statements accurately represent what IS: the facts.  There are several uses of the word validity in research.

· The extent to which an instrument or single measure in fact measures what it says it measures.  For example, how a child holds a book is not a measure of (is not an example of) reading.  But how many words a child accurately reads per minute is ONE measure (example of) reading.  This kind of validity hinges on definitions.

· Validity is also the extent to which findings accurately represent what in fact happened.  For example, if a researcher reported that the average number of correct answers on a test was 75, but in fact the average was 65, the finding is not valid.  This kind of validity hinges on accurate measurement and reporting.

· Validity is also the extent to which claims are supported by hard evidence.  For example, if a writer says that teachers should adapt instruction to students’ learning styles, and in fact there is no experimental evidence, or no credible (believable) experimental evidence to support this claim (more than the opposite claim---that it makes little difference if teachers adapt instruction to students’ learning styles), then the claims are not valid.  This kind of validity hinges on all aspects of research: definitions of variables (what is a learning style? How do you know a person has a certain learning style?); and how you tested the HYPOTHESIS that adapting instruction to students’ learning styles makes a difference.


Verification.  A step in the General Procedure for Teaching in which the teacher responds to a correct response by restating the correct response.  For example, “Yes, carbon has eight electrons.”

Wording Principle.  A principle of effective and efficient communication.  Use the same wording to teach similar knowledge.
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