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An Overview of Reading
Components of Reading

Reading is a complex task that requires multiple skills. Learning to read is a sequential process. Because you can read effortlessly, it is easy to forget that reading is a skill that is made possible by several sub-skills or components that work together. Each new skill builds on the mastery of previously learned skills. Each step in the process relates to one of the basic components of reading. Reading components are interrelated abilities that make up skilled reading.
Although there are many ways to divide the different components of reading, the National Institute for Literacy uses the following components:

· Phonemic awareness 

· Word analysis - phonics 

· Word recognition - sight words 

· Reading rate 

· Fluency 

· Spelling 

· Background knowledge 

· Word meaning 

· Comprehension 
These will be the components explored in this workshop on integrating reading and technology. The following provides a brief overview of what is meant by each of the components. 
Phonemic Awareness
English is an alphabetic language. Phonemes are the building blocks of language. A phoneme is simply the smallest unit of sound in a word. Represented by letters of the alphabet, they are the basic sounds of spoken words. For example, in the word bat, there are three phonemes or sounds that make up the word: /b/a/t/. In the word boat, most people automatically hear three individual sounds: buh, oh, and tuh. So phonemic awareness is the knowledge that words are made up of a combination of individual sounds and that when those sounds are combined, they make up a word. Reading requires that a student decodes or recognizes these phonemes as words (phonics). At the early stages of literacy, many adult education students often use so much of their cognitive space decoding words that they have very little left for comprehension.

 Phonics
Phonics is the relationship between a specific letter and its sounds as it relates to the written word. For example, if a student comes across an unfamiliar word, he/she may try to read the word by breaking apart the different letters. For example, the word smart. The student can try to read the word by separating the word into sounds with which he/she is familiar: /s/m/a/r/t/. Phonics is also an important part of the writing process as students learn to spell specific words. Students with good phonological awareness are generally able to use rhyme, beginning and ending sounds, and specific phonemes to read and write words. 
Research supports that those students who can identify the relationship between the sounds of the English language and the letters, have an easier time in identifying words fluently, thus, leading to better comprehension. Often this is referred to as decoding.
Sight Words

In order to be a fluent reader, you need to be able to instantly recognize and read words. Think about when you read. You don’t have to “sound out” each word; you know most of them by sight. Adult students need this same comfort level with words. They need to have a large “sight word” vocabulary. Sight words are those words that students should be able to read automatically.

There are many different types of sight word lists. Two common lists for sight words are the Dolch List and Fry List. If your students have instant recognition of the words on these lists, their reading skills will be greatly enhanced. Other types of sight word lists include: The General Service List, Signal Words, and The Academic Word List.

Research has pointed to five ways to read words, including:

1. Decoding

2. Analogizing to already known words

3. Identifying and pronouncing spelling patterns

4. Guessing from context

5. Directly by sight

Reading Rate
Reading rate is how quickly you read silently with understanding. Good fluency and reading rate are important because when a person reads fluently, he/she does not have to worry about the tedious process of decoding each word along the way. 

Sometimes, however, students can accurately pronounce words, but they are laboriously slow readers. Decoding becomes a natural part of the reading process. They expend so much energy trying to identify individual words that they loose the flow of the text and often have problems remembering what they have read in order to pull various pieces of the text together in order to make sense of the passage. Fast and accurate decoding are two elements of fluent reading or reading rate. 

The type of text that you are reading also determines the reading rate. If the text is a very complex one filled with facts and figures, one’s reading rate will be slower than if one is reading a tabloid magazine. 

Fluency 

Fluency is the ability to read aloud with accuracy, speed and expression. Fluency is important because it allows the reader to break free from the tedious process of decoding each word along the way. When fluent readers read silently, they recognize words automatically and can group words quickly to help gain meaning from what is being read. When reading aloud, the fluent reader reads effortlessly and with expression. Fluency is important because it provides a bridge between word recognition and comprehension. When students are fluent readers, they don’t have to concentrate on decoding words, but can rather focus on comprehending the text. Remember, that reading rate is the ability to read something quickly with understanding, whereas fluency is the ability to read not only with speed, but also with accuracy and expression in order to better understand the text.
The three elements of fluent reading are: fast and accurate decoding and prosody, or reading with the proper rhythm, intonation, and expression. Fluency develops gradually over time and through substantial practice. However, fluency changes, depending on what readers are reading, their familiarity with the words, and the amount of their practice with reading text.
Spelling
Spelling is the formation of words by letters, often referred to as orthography. Spelling is important for emergent literacy. While teaching spelling is only one small part of literacy instruction, it is a necessary aspect of learning to read. 
Stages of Spelling Development

There are four basic stages of spelling development. Most adult education students may be at the fourth level, however, many students with low levels of literacy or who are learning English as a Second Language may be at an early stage. 

The stages are:

· Prephonemic – Students know some letters and begin to experiment with the letters and the sounds they make. For example, a student may write bk for the word back if he/she is at this stage.
· Phonemic –- The second stage in spelling development is the phonemic stage. At this level students are beginning to use vowels in the words they write. They are beginning to connect vowel and consonant sounds so they may write BOT for boat, rather than BT (prephonemic stage).
· Transitional Spelling –- At this stage, students begin to abandon the notion that there has to be a one-to-one match between the spoken word and a graphic symbol. They begin to recognize patterns in words such as CVC (consonant-vowel-consonant) or CVVC (consonant-vowel-vowel-consonant) or CVCe (consonant-vowel-consonant-silent vowel). 
· Conventional Spelling –- At this stage students have developed many accurate ideas of how to spell words that conform to the standard rules of the language so that they use correct spelling more frequently.
Background Knowledge
Students bring to your classroom a rich array of life experiences that can be used to learn new knowledge. Adult students exhibit better reading skills when reading familiar texts. However, even with unfamiliar texts, students often have real life experiences or background knowledge regarding the topic. To assist students in attaining better comprehension skills, have them check “what they really know” about a topic before reading a passage. You may also wish to use reading materials that connect students’ prior knowledge, experiences, and interests with what is being taught.

In order to activate background knowledge:

· Put students in interactive discussion formats so that their ideas and experiences come into direct contact with others

· Bridge the gap between personal and text knowledge during activities, and between home and school experiences, languages, and cultures

· Understand and respect diversity

· Instruct students on a moment-to-moment basis, responding to confusion and providing support on a continuing and evolving basis based on what students know and don’t know; using the discussion to make instructional decisions

Word Meaning - Vocabulary 

A person’s vocabulary consists of the individual words that he/she understands or knows the meaning. Students need to have a diverse vocabulary because vocabulary is crucial for getting meaning from text. Without a good knowledge of the key vocabulary in a text, a reader may struggle to understand the written word. So, vocabulary occupies a very important position in learning to read, as well as in the comprehension process of a skilled reader.

Vocabulary is an on going process. Take a look at the following list:

· At the age of 4 individuals know about 5,600 words. 

· At the age of 5 individuals know about 9,600 words.
· At the age of 6 individuals know about 14,700 words. 

· At the age of 7 individuals know about 21,200 words. 

· At the age of 8 individuals know about 26,300 words. 

· At the age of 9 individuals know about 29,300 words. 

· At the age of 10 individuals know about 34,300 words. 

· In adulthood, many individuals know in excess of 50,000 - 100,000 words.

What this chart shows is that the more an individual learns, the more vocabulary he/she will know. No matter what a person’s age is, he/she needs to continue to learn. Words are simply "symbols" for ideas that then formulate knowledge which is gained in our society primarily through words. However, the average adult has a vocabulary of about 40,000 to 50,000 words out of a language that has more than one million different words. 

Comprehension – The Reason for Reading
Reading comprehension results from an interaction among the reader, the strategies the reader employs, the material being read, and the context in which reading takes place.
There is more research on reading comprehension instruction than there is on any of the other major topics of reading. According the National Reading Panel, research strongly supports eight kinds of instructional strategies for comprehension skills.

“The eight kinds of instruction that appear to be effective and most promising for classroom instruction are:

1. Comprehension monitoring in which the reader learns how to be aware or conscious of his or her understanding during reading and learns procedures to deal with problems in understanding as they arise. 

2. Cooperative learning in which readers work together to learn strategies in the context of reading.

3. Graphic and semantic organizers that allow the reader to represent graphically (write or draw) the meanings and relationships of the ideas that underlie the words in the text.

4. Story structure from which the reader learns to ask and answer who, what, where, when, and why questions about the plot and, in some cases, maps out the time line, characters, and events in stories.

5. Question answering in which the reader answers questions posed by the teacher and is given feedback on the correctness of his/her answers.

6. Question generation in which the reader asks himself or herself what, when, where, why, what will happen, how, and who questions.

7. Summarization in which the reader attempts to identify and write the main or most important ideas that integrate or unite the other ideas or meanings of the text into a coherent whole.

8. Multiple-strategy teaching in which the reader uses several of the procedures in interaction with the teacher over the text. Multiple-strategy teaching is effective when the procedures are used flexibly and appropriately by the reader or the teacher in naturalistic contexts.”

Kruidenier, J. Ed. D. Research-Based Principles for Adult Basic Education Reading Instruction (2002). National Institute for Literacy. Produced by RMC Research Corporation, Portsmouth: NH. Retrieved from the World Wide Web on 04/20/04 at: http://www.nifl.gov/partnershipforreading/publications/html/adult_ed/index.html.

Comprehension strategies are conscious plans – sets of steps that good readers use to make sense of the reading material. Comprehension strategy instruction helps students become purposeful, active readers who are aware of what they understand, what they do not understand, and how to use strategies that resolve the problems they are having in comprehension. Many students do not have the basic comprehension strategies to accomplish this goal. So although it may be necessary to teach individual strategies, good readers must be able to coordinate and adjust several strategies to assist in understanding. Multiple-strategy instruction teaches students how to use strategies flexibly as they are needed rather than in isolation.

The research not only identifies the types of comprehension strategies that are effective, but also how to teach the comprehension strategies. Effective instruction is explicit and direct. It can be accomplished through cooperative or collaborative learning and effective instruction helps learners to use comprehension strategies flexibly and in combination.

So, in order to ensure learning, the teacher should:

· Provide a direct explanation of the strategy, explaining why the strategy helps comprehension and how to apply the strategy

· Model or demonstrate how to apply the strategy, usually by “thinking aloud” while reading the text that the students are using

· Provide guided practice as students learn how and when to apply the strategy

· Help students practice the application of a strategy until they can do it independently

· Use cooperative learning by having students work together as partners while they apply the strategy.

· Help students to coordinate and adjust several strategies to assist comprehension, e.g. asking questions about the text while they are reading, summarizing parts of the text, clarifying words and sentences that are not understood, and predicting what might occur next in the text.
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Abstract

 

Introducing technology into the curriculum means more than just “making it work.” The principles of adult learning theory can be used in the design of technology-based instruction to make it more effective. Malcolm Knowles’ theory of andragogy allows teacher/facilitators to structure lessons which are part of a relevant learning environment for adult students.

Introduction

 

Higher education has given priority to the integration of technology into the curriculum. As this has occurred, institutions are faced with the many issues that surround making the lessons succeed technologically. Faculty must spend time learning how to use the technology and ensuring that adequate institutional support is present to make the technology work. It is, therefore, easy for the instructional design of such curricula to be put on the side while we get technology issues “under control.” Faculty need to focus on learning theory in the design of instructional technology so that they can create lessons that are not only technology-effective but that are meaningful from the learner’s standpoint. Malcolm Knowles’ theory of andragogy outlines effective methodologies for adult learning. When this theory is integrated into the design of technology-based learning environments it is possible to create lessons that not only serve the needs of students to use the latest technology but also focus on their requirements as an adult. Andragogy includes ideas such as an adult’s readiness to learn, the role of the learner’s experiences, the faculty member as a facilitator of learning, an adult’s orientation to learning, and the learner’s self concept. 

 

What is Andragogy?

 

Andragogy is a set of assumptions about how adults learn. Its roots can be traced back to Alexander Kapp, a German grammar teacher who used it to describe Plato’s educational theory (Knowles, Holton, and Swanson 1998, 59). It appeared again in 1921 when another German, Social Scientist, Eugen Rosenstock claimed that “adult education required special teachers, special methods, and a special philosophy.” (Knowles, Holton, and Swanson 1998, 59) There is evidence that discussion of andragogy continued in Europe until Dusan Savicevic, a Yugoslavian adult educator, first discussed the concept in the United States. Malcolm Knowles heard about the term and in 1968 used it in an article in Adult Leadership. From that point on, Knowles has become known as the principle expert on andragogy although numerous adult educators including Brookfield (1986), Mezirow (1991), Lawler (1991) and Merriam (1999) have addressed the concept and/or discussed how it can be used to facilitate adult learning.

 

Technology and the Assumptions of Andragogy

 

Knowles, Holton and Swanson (1998) discuss six assumptions of andragogy.  Following are expanded definitions of those assumptions with their implications for technology-based instruction:

 

The Learner’s Need to Know

 

Adults need to know why they should learn something.  Under the more standard pedagogical model it is assumed that the student will simply learn what they are told.  Adults, however, are used to understanding what they do in life.  They want to know the reason they need to learn something or how it will benefit them. This may be accomplished before students even engage technology, such as if a Spanish class is required to fill a language elective to complete a degree, however, it is wise for the faculty member to help students understand how what they will learn will be of use to them in the future. The required Spanish language lessons will be more affective if the student feels that it will increase her/his ability to understand a bilingual colleague on the job. 

One way to help students see the value of the lessons is to ask the student, either online or in an initial face-to-face meeting, to do some reflection on what they expect to learn, how they might use it in the future or how it will help them to meet their goals.  Patricia Lawler (1991, 36) suggests that these goals and expectations can be used throughout the program to reinforce the importance of learning activities. The design of technology-based lessons can incorporate not only the students’ original reflections but can solicit feedback about the relevance of the ongoing learning process throughout the course.  It is incumbent upon the instructor to review these reflections and to adjust the technology or suggest an individual lesson structure to more effectively meet student needs. 

 

The Learner’s Self-concept

 

Knowles, Holton, and Swanson emphasize that “adults resent and resist situations in which they feel others are imposing their wills on them.” (1998, 65)  In spite of their need for autonomy, previous schooling has made them dependent learners. It is the job of the adult educator to move adult students away from their old habits and into new patterns of learning where they become self-directed, taking responsibility for their own learning and the direction it takes. Technology is a perfect path for the facilitation of self-direction. The ultimate ability of initiatives such as web-based learning to be non-linear allows an adult to follow the path that most appropriately reflects their need to learn. It becomes extremely important for those who are designing technology-based adult learning to use all of the capabilities of the technology including branching, the ability to skip sections a student already understands, and multiple forms of presentation of material which can assist people with various learning styles. All of these can be used to permit students to follow a path of learning that most appropriately suits them.

There is, however, one final piece that needs to be added when students are learning with technology.  There must be some way to help learners who are still moving into the self-directed mode. Those learners who are new to adult education or who for some reason have not experienced the ability to be self-directed learners in the past need a structure which will help them to grow. Particular attention should be given to students who may not want to spend time outside of a classroom situation; who prefer to be spoon-fed material during a regularly scheduled session. This type of student may exhibit negative opinions of having to use technology as the only means of learning as they will need to take responsibility and direct their own learning. The instructor must find ways to move these learners into self-direction by giving them short, directed, concrete online tasks that provide the most “learning for the experience” to make these adults see the relevancy of online learning. 

It is also important that self-directedness not be confused with self-motivation.  Although a student may be motivated to take a course, they may not be self-directed enough to feel comfortable choosing instructional modules in an online course or creating their own structured environment to learn in a web-based course.

Encouraging self-directedness may also take the form of additional instructor contact in the beginning stages of the class or could be facilitated by having students do technology-based modules within a traditional class before they move to a complete course based in technology. 

 

The Role of the Learner’s Experience

 

Adults have had a lifetime of experiences. These make adult learners more heterogeneous than younger learners and also provides an additional base of knowledge that can and should be used in the classroom or technology-based learning experience. Adults want to use what they know and want to be acknowledged for having that knowledge.  The design of technology-based instruction must include opportunities for learners to use their knowledge and experience. Case studies, reflective activities, group projects that call upon the expertise of group members and lab experiments are examples of the type of learning activities which will facilitate the use of learners’ already acquired expertise.

An important corollary to the experience that adults bring with them is the association of their experiences with who they are. Their self-identity including habits and biases are determined from their experience. It is for this reason that those developing technology-based instruction for adult learners need to create opportunities for what Jack Mezirow calls “reflective learning.” (1991, 6) As Mezirow states, “reflective learning involves assessment or reassessment of assumptions” (1991, 6) and “reflective learning becomes transformative whenever assumptions or premises are found to be distorting, inauthentic or otherwise invalid.” (1991, 6) Reflective learning activities can assist students in examining their biases and habits and move them toward a new understanding of information presented. Using web-based or other technologies to have students reflect on learning activitiesor to put themselves in a different character in a case study or scenario may cause adults to reevaluate already learned information or patterns. 

 

A Student’s Readiness to Learn

 

Adults become ready to learn something when, as Knowles explained, “they experience a need to learn it in order to cope more satisfyingly with real-life tasks or problems.” (1980, 44) It is important that lessons developed in technology-based opportunities should, where possible, be concrete and relate to students’ needs and future goals. These may be adapted from the goals of the course or learning program but can also grow out to the requests for student expectations that were mentioned earlier. In addition, an instructor can encourage students’ readiness by designing experiences which simulate situations where the student will encounter a need for the knowledge or skill presented. Students in a personnel management course may not see the need for learning about the Family and Medical Leave Act but an interactive role play that puts students in the place of a manager who must deal with an employee’s request for leave due to a child’s illness will help them see how an understanding of the topic will benefit them in the future.

 

The Student’s Orientation to Learning

 

Adults are life, task or problem-centered in their orientation to learning. They want to see how what they are learning will apply to their life, a task they need to perform, or to solving a problem. Technology-based instruction will be more effective if it uses real-life examples or situations that adult learners may encounter in their life or on the job. Allowing flexibility in the design of a lesson will permit student input on issues that need to be addressed in a class. If students can bring real-life examples of school discipline challenges to a chat session in an online course on behavior management they will be anxious to participate and gain the practical experience which will help them to do better at their job.

 

Students’ Motivation to Learn

 

While adult learners may respond to external motivators, internal priorities are more important. Incentives such as increased job satisfaction, self-esteem and quality of life are important in giving adults a reason to learn. If any of these can be related as part of technology-based instruction adults will respond more positively. Activities that build students’ self-esteem, or sense of accomplishment through, for example, the completion of goals or modules that can be checked off in a sequence, may help motivate completion of a longer lesson. In addition, student’s input into the development of lessons or in the prioritization of topics covered can help students to take ownership of the learning process.

 

Conclusion

 

To facilitate the use of andragogy while teaching with technology we must use technology to its fullest. Arguments for the use of technology many times include statements about its flexibility and the ability of the learner to move through lessons any time, anywhere, and at their own pace. These arguments also include logical explanations of how a learner may adapt the lessons or material to cover what they need to learn and eliminate the material that is not appropriate or that they have already learned. To adapt to the needs of adult students, these definitions of technology-based learning must be utilized to make its design interactive, learner-centered and to facilitate self-direction in learners.

Educators who are using adult education concepts in the development of their lessons must also become facilitators of learning.  They must structure student input into their design and create technology-based lessons which can easily be adapted to make the presentation of topics relevant to those they teach.

If these guidelines are followed, the instruction that is developed will be not only technologically workable but also effective from a learner’s perspective.
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Chapter 9

Computer Technology and ABE Reading Instruction

Definition

In other sections of this report, computer-assisted instruction (CAI) is discussed within the Instructional Methods and Material category, under Instructional Material. Computer technology is also treated separately, in this section of the report, because of the exceptional promise that many feel technology has for improving the reading of ABE learners (e.g., U.S. Congress Office of Technology Assessment, 1993). 

Computer applications used for instruction can be divided roughly into two categories: supplementary and stand-alone. Supplementary applications are used along with some other form of teacher-based instruction while stand-along applications are used by students with minimal input from a classroom teacher. How is technology used for reading instruction? For the National Reading Panel, this question was answered for K-12 reading instruction by looking at qualifying research studies to determine the ways in which the application of computers to reading instruction occurs. 

A total of 21 studies was found, representing experimental manipulations of problems across the entire spectrum of reading instruction. As a first step to further analysis, the problems addressed by these studies were categorized. The largest group of studies (six) included those that studied the addition of speech to computer-presented text. There were two studies that examined the effects of vocabulary instruction, two more that looked at word recognition instruction, and two that investigated comprehension instruction, broadly defined. One study examined spelling, and two studies examined the effects of broad programs on learning to read. These last studies looked at the delivery of reading instruction by comprehensive software that covered many, if not most, elements of reading instruction. (NRP, 2000b, pp. 6-1 -- 6-2) 

Rationale

A rationale for the use of computer technology to teach reading is also provided by the NRP: 

Until recently, computers did not have all (or even most) of the capabilities that were needed to implement a complete program of reading instruction. A primary lack among these capabilities was the inability to comprehend oral reading and judge its accuracy. Another lack was the inability of computers to accept free-form responses to comprehension questions, leading to reliance solely on recognition tests such as multiple-choice formats. The situation is currently very different, with most new computers capable of speech recognition, as well as a host of multimedia presentation capabilities. Artificial intelligence is beginning to make inroads into software for instruction, and systems for text comprehension are fairly sophisticated, even on home computers. 
The development of the Internet and the linking of schools and school computers to it have combined to provide a new interest in computer usage. The kinds of information resources available have provided a stimulus for renewed efforts to deliver instruction of all sorts, including reading, by computer. Coupled with the facts that computers have become much more capable and software has become much more advanced, interest in using the Internet has led to a dramatic new wave of interest in using computers in reading instruction. (p. 6-1) 

Computer Technology and ABE Reading Instruction: Principles and Trends

Overall
Question

Does the use of computer-assisted instruction (CAI) in ABE programs increase learners' reading achievement? 
Principle 17:

In general, computer assisted instruction (CAI) is at least as effective as non-CAI in increasing reading achievement. (Alessi, 1982; Gretes & Green, 1994; Maclay & Askov, 1988; McKane & Greene, 1996; Rachal, 1995) 

A descriptive meta-analysis of computer-assisted instruction (CAI) research finds that CAI appears to be as good as traditional ABE instruction at the secondary level, and as good as or better than traditional ABE instruction at the pre-secondary level (Rachal, 1995). These findings were based on an analysis of twenty-one studies that compared the use of CAI for ABE reading instruction with non-CAI approaches. Of the twenty-one studies examined, seven were found to have major methodological flaws (for example, group sizes or tests of statistical significance were not reported). In addition, two of the studies measured language achievement as opposed to reading achievement. The remaining twelve studies yielded sixteen results, or sixteen comparisons between experimental (CAI) and control (non-CAI) groups on measures of reading achievement (two studies had three results, and the rest had one result each). The remaining discussion of the Rachal meta-analysis refers only to these twelve studies and sixteen results. 

Five of the experimental results from these studies favored the CAI groups, twelve found no difference between CAI and non-CAI groups, and one favored a non-CAI group. These overall results may be considered positive for two reasons: (a) CAI appears to be at least as good as traditional ABE instruction (only one result favored a non-CAI group), and (b) if these CAI approaches to reading instruction are like CAI programs generally, they may be more efficient, taking less time to accomplish the same results as traditional approaches (Kulik, Kulik & Schwalb, 1986; Kulik & Kulik, 1991; Kulik, 1994). 

Only one of the twelve studies from the Rachal meta-analysis discussed above was from a peer-reviewed journal (Diem & Fairweather, 1980). However, four additional experimental studies, not included in the Rachal analysis, were located in peer reviewed journals (Alessi, 1982; Gretes & Green, 1994; Maclay & Askov, 1988; McKane & Greene, 1996). These studies all found positive effects for CAI and thus support the general conclusions drawn from the Rachal analysis. 

Instructional Focus
Question

Does the use of computer-assisted instruction (CAI) in ABE programs increase learners' achievement in specific aspects of reading (alphabetics, fluency, vocabulary, or comprehension)? 
Principle 18:

The use of CAI may lead to increased reading comprehension achievement. (Alessi, 1982; Gretes & Green, 1994; McKane & Greene, 1996; Rachal, 1995) 

In the twelve experimental studies used in the Rachal meta-analysis, reading comprehension achievement is the measure used most often. In some cases, it includes combined vocabulary and comprehension measures. In studies where it is clear that reading comprehension is measured (combined with vocabulary in some instances), there were two positive results in favor of CAI instruction and six neutral results that found no difference between CAI and non-CAI instruction. CAI seems to be at least as effective as non-CAI instruction for reading comprehension instruction. 

This finding is supported by results from two experimental studies not included in Rachal's analysis (Alessi, 1982; McKane & Greene, 1996). In one, CAI is used to provide practice in word analysis skills and fluency at the letter, syllable, word, phrase, sentence, and paragraph level (McKane & Greene, 1996). This practice leads to an increase in reading comprehension achievement (non-equal-interval GE scores may have been used in this analysis). The computer is used to assess and monitor students' word analysis ability, deciding when mastery is achieved and which skills a student needs to work on. In addition, the computer program measures rate to within tenths of a second in order to monitor fluency. 

In the other study (Alessi, 1982), the computer is also used to assess and monitor student progress. Students are taught two comprehension skills, locating information in a text and paraphrasing information. In addition to monitoring student progress, the computer was used to insure mastery of simpler tasks before moving on to more complex ones, to provide corrective feedback, and to provide graphic cues to students (for example, the use of underlining, text boxes, and arrows). Instruction led to improved performance on the two comprehension skills taught: locating information and paraphrasing information. 

A newer, interactive CD for teaching reading comprehension to adults uses a multiple-components approach that includes comprehension strategy instruction along with vocabulary instruction and word recognition or fluency practice (Gretes & Green, 1994). This self-paced program includes direct instruction and practice in several specific comprehension strategies (scanning, making inferences, organizing, summarizing, and question-answering) along with direct vocabulary instruction and fluency and word recognition practice using a digitized voice (a natural sounding computer-controlled voice) that allows users to listen to text while reading it. 

Trend 29:

The use of CAI may lead to increased word recognition achievement. (Rachal, 1995; Maclay & Askov, 1996) 

In studies from the Rachal meta-analysis where it is clear that word recognition is measured, two out of the three results are positive (favoring the CAI group) and the third finds no difference between the CAI and non-CAI groups. All three of these studies involve adults at the pre-secondary level. These results suggest that CAI instruction may increase word analysis ability as well as reading comprehension ability at the pre-secondary level. A study not included in the Rachal analysis also finds positive results for computer-assisted word recognition instruction. In this study the computer is also used to assess and monitor student progress (Maclay & Askov, 1988). Students are taught to recognize high frequency words using pictures and verbal descriptions (through speech synthesis). A significant increase in word recognition achievement was found, compared to a group of students that received no instruction. 

Instructional Goals
Trend 30:

CAI may be effective for reading instruction in general functional literacy settings. (Gretes & Green, 1994; Rachal, 1995) 

All of the studies except one in Rachal's meta-analysis evaluate the use of CAI for reading instruction in general functional literacy programs as opposed to workplace or family literacy programs. The one exception takes place in a workplace setting. In addition, an experimental study of a computer-based reading comprehension program, not included in the Rachal meta-analysis, focuses on instruction with functional texts dealing with consumer, health, and civics issues (Gretes & Green, 1994). 

Trend 31:

CAI may be effective for reading instruction in family literacy settings. (Maclay & Askov, 1988) 

Experimental results from a study of CAI instruction that is not included in Rachal's analysis suggests that it is also possible to use CAI to increase word analysis ability within a family literacy setting (Maclay & Askov, 1988). Beginning adult readers (reading below GE 5) in this program increased their word recognition accuracy using a computer software program that taught 1,000 high frequency and functional words. 

Instructional Methods and Material

No trends related to instructional methods and material were drawn from the research. Computer assisted instruction uses computer instruction along with some other form of instruction. It may, for example, be used to supplement traditional instruction, or it may be used along with special print-based material. It is sometimes distinguished from computer-based instruction, which uses only computer-based material. Many of the studies reviewed by Rachal use computers along with traditional forms of instruction and print-based material. A few are primarily computer-based, however, including larger, stand-alone systems that contain a complete curriculum. 

Functional Reading Level
Trend 32:

CAI may be most effective for adults reading at the pre-secondary level. (Alessi, 1982; Gretes & Green, 1994; Maclay & Askov, 1988; McKane & Greene, 1996; Rachal, 1995) 

Only one study was found that directly compares CAI's effectiveness for those at different levels of reading ability (Gretes & Green, 1994). Results from this experimental study suggest that a computer-based program for comprehension instruction is just as effective for adults reading below GE 6 (with GE scores ranging from 4 -- 6) as it is for those reading above (from GE 6.1 -- 9). 

Although Rachal's analysis cannot compare those at different reading levels directly, it does break CAI studies into two groups based on the reading level of the adult participants: pre-secondary level and secondary level studies. For pre-secondary ABE students, five results favored CAI, six found no difference, and one favored a non-CAI group. For secondary-level ABE students, all five results found no difference between the groups. This overall result suggests that CAI in reading may be more effective with adults reading at the pre-secondary level. Results from three additional studies with adults at the pre-secondary level also provide indirect (non-experimental) support for this trend (Alessi, 1982; Maclay & Askov, 1988; McKane & Greene, 1996), although none compared effects for pre-secondary and secondary students. 

Ideas for Computer Technology Instruction from K-12 Research

Trends from the ABE research suggest that computer-assisted instruction may be as effective as non-computer instruction for increasing reading comprehension, that it may be effective in ABE settings (functional and workplace literacy contexts), and that it may be more effective with adults reading at the pre-secondary level. Trends derived from the relatively small set of K-12 studies reviewed by the NRP provide some support for the ABE trends. 

Comment 9:

It is possible to use computer technology effectively for reading instruction.

K-12 Research. Although the NRP (p. 6-2) found that, "It is extremely difficult to make specific instructional conclusions based on the small sample of experimental research available," it also stated that, "Éit is possible to use computer technology for reading instruction. All the studies in the analysis report positive results." 

Comment 10:

Speech synthesis may be an effective component of computer-assisted instruction.

K-12 Research. Six of the 21 studies examined by the NRP found that adding speech to the print material presented on computers was an effective CAI practice for reading instruction. 


Websites - Reading

There are numerous web pages about reading on the Internet. The sites below are just a place to start. 

An Online Library of Literature Reading books on the internet. Retrieved form the World Wide Web on 12/17/05 at: http://www.literature.org/ .

Awesome Library Education Sites Lists and links to the top 5% educational sites on the Internet. Retrieved from the World Wide Web on 12/17/05 at: http://awesomelibrary.org/ .

Cerritos College Skills Tutorials. Practice in the area of reading. Retrieved from the World Wide Web on 12/17/05 at: http://www.cerritos.edu/reading/tutorials.htm .
Critical Reading Explains how to analyze content, language and structure. Retrieved from the World Wide Web on 12/17/05 at: http://www.criticalreading.com/ .

Discovery Interesting materials for students to explore on the web. Retrieved from the World Wide Web on 12/17/05 at: http://www.discovery.com/.
Favorite Poem Project Developed by Boston University. Retrieved from the World Wide Web on 02/28/06 at: http://www.favoritepoem.org/thevideos/index.html 
Florida TechNet An informational and professional development site serving adult educators and students throughout Florida. It is also widely accessed throughout the United States. Information on the GED as well as such topics as Adult Basic Education, Adults with Disabilities, ESOL, Technology, etc. are available. Retrieved from the World Wide Web on 01/22/06 at: http://www.floridatechnet.org.

GED 2002 Online Professional Development A free online learning component for the GED 2002 Series Tests. Retrieved form the World Wide Web on 01/22/06 at: http://www.ket.org/ged2002/.
Heteronym Home Page Find out everything you wanted to know about heteronyms. Retrieved from the World Wide Web on 12/17/05 at: http://www-personal.umich.edu/~cellis/heteronym.html.
Houghton Mifflin Timed Reading Online Study Center that includes passages and comprehension questions. Retrieved from the World Wide Web on 02/28/06 at: http://college.hmco.com/collegesurvival/watkins/learning_companion/1e/students/timed_reading.html

Learning Resources Web delivered instruction with full text of newspaper story and activities to test comprehension. Retrieved from the World Wide Web on 12/17/05 at: http://literacynet.org/cnnsf/home.html .

Literature – What Makes a Good Story Explains the elements of a short story. Retrieved from the World Wide Web on 12/17/05 at: http://www.learner.org/exhibits/literature/index.html .

Newspapers in Education. Detroit Newspaper Partnership. Retrieved from the World Wide Web on 01/02/06 at: http://nieonline.com/detroit/index.cfm.  
Online Timed Reading by Jamestown Publishers Retreived from the World Wide Web on 02/28/06 at: http://iep.uta.edu/Rochelle/TimedReadings/TimedReadingIndex.html 
Poetry Express. Templates for 15 different poetry types. Retrieved from the World Wide Web on 12/23/05 at: http://www.poetryexpress.org/.

Power Reading See what it is like to read between 200 and 500 words a minute. Retrieved from the World Wide Web on 12/17/05  at: http://www.powerreading.com/speedtest.html.
Puzzlemaker Try your hand at making crossword puzzles with new vocabulary words for your students. Retrieved from the World Wide Web on 01/14/06 at: http://puzzlemaker.school.discovery.com/.
Regents Reading Test. University System of Georgia. Checks comprehension skills. Retrieved from the World Wide Web on 12/17/05 at: http://www2.gsu.edu/~wwwrtp/instrdg.htm .

RHL School Free downloadable reading comprehension worksheets. Retrieved from the World Wide Web on 12/17/05 at: http://www.rhlschool.com .

Smithsonian Online. All types of reading resources from the Smithsonian Museum. Retrieved from the World Wide Web on 12/17/05 at: http://www.si.edu/.  
Speed Reading Test Online Retrieved from the World Wide Web on 02/28/06 at: http://www.readingsoft.com/

Story Bytes. Retrieved from the World Wide Web on 01/02/06 at: http://www.storybytes.com/.

Tampa Reads Learn, practice, and review basic phonics sounds and rules. Retrieved from the World Wide Web on 02/28/06 at: http://www.tampareads/com/phonics/phonicsindex.htm 
The English Zone Printable worksheets for reading comprehension and vocabulary. Retrieved from the World Wide Web on 01/02/06 at: http://www.english-zone.com/.

The Internet Public Library References, books, and exhibits. Retrieved from the World Wide Web on 01/02/06 at: http://www.ipl.org/.
The Tongue Twister Database Originally created to give a good group of tongue twisters to people in speech therapy, to people who want to work on getting rid of an accent, or to people who just plain like tongue twisters. Retreived from the World Wide Web on 02/28/06 at: http://www.geocities.com/Athens/8136/tonguetwisters.html

The Vocabulary Profiler An excellent resource to profile the types of words in a passage. Retrieved from the World Wide Web on 01/22/06 at: http://www.er.uqam.ca/nobel/r21270/cgi-bin/webfreqs/web_vp.cgi.
The Wacky World of Words Using different games and activities for vocabulary enrichment. Retrieved from the World Wide Web on 01/02/06  at: http://www.gecdsb.on.ca/d&g/jan00/web4.htm 
Timed Reading Samples Retreived from the World Wide Web on 02/28/06 at: http://www.cats.ohiou.edu/~linguist/jscript/Timedr.htm

Using Newspapers in the Classroom This website includes a list of activities across a variety of content areas that can be completed in the classroom by using newspapers. Retrieved from the World Wide Web on 01/02/06 at: http://www.teachersdesk.org/news.html  

Vocabulary University Lots of fun activities and interactive games that assist students in learning such vocabulary fundamentals as root words. Retrieved from the World Wide Web on 01/02/06 at: http://www.vocabulary.com/.
WGBH: Mystery Games Original Edward Gorey drawings for this interactive, British, mystery game. This PBS site has all sorts of mysteries to solve or write; short and interactive; an enjoyable way to hone reading skills with many places to vote on "Who did it?”Retrieved from the World Wide Web on 01/21/04 at: http://www.pbs.org/wgbh/mystery/game.html .
Word Play Extensive site that lists links to sites for acronyms, homonyms, language translation, mnemonics, American slang, anagrams, American Sign Language, lyric meanings, Shakespearean insults, Mad Libs, Klingon language, limericks, oxymorons, palindromes, puns, rhyming dictionary, rap dictionary, idioms, and so much more. Retrieved from the World Wide Web on 01/02/06 at: http://www.wolinskyweb.net/word.htm 
Just for Fun – Game Templates

Jeopardy Games Created by Teachers Retrieved from the World Wide Web on 01/02/06 at: http://www.elainefitzgerald.com/jeopardy.htm.

Jeopardy Games and Templates Hardin County Schools Retrieved from the World Wide Web on 01/02/06 at: http://www.hardin.k12.ky.us/res_techn/countyjeopardygames.htm .

Jeopardy, Hollywood Squares, Who Wants to Be a Millionaire! Fayette County Public Schools. Retrieved from the World Wide Web on 01/02/06 at: http://teach.fcps.net/trt10/PowerPoint.htm.

PowerPoint Games and Presentations Jefferson County Schools, Dandridge, TN, Retrieved from the World Wide Web on 01/02/06 at: http://jc-schools.net/PPTs-math.html .


































