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The Use and Effectiveness of a Comparison Routine
in Diverse Secondary Content Classrooms

Janis A. Bulgren, B. Keith Lenz, Jean B. Schumaker, Donald D. Deshler, and Janet G. Marquis
University of Kansas

The purpose of this investigation was to explore teachers' use and effectiveness of a comparison routine
to help students understand comparisons of important content information in secondary content classes
containing students of diverse ability. Various research methodologies, including single-subject and
large-group experimental designs, were used. Measures included students' knowledge of information
involving comparisons, the numbers and types of comparisons teachers used, teachers use of the
instructional routine, and teachers’ and students' satisfaction with the instruction. Use of the routine led
to significantly better retention and expression of information by students in the experimental condition
compared with students participating in a traditional lecture-discussion format. Teachers easily learned
the routine, delivered more complete instruction, and used the routine to teach regularly scheduled
curricula. Teachers indicated that they were satisfied with the routine; in general, students were neither

satisfied nor dissatisfied with the routine.

Academic failure by some adolescents in secondary schools is
well documented (e.g., Deshler & Schumaker, 1988; McDonnell,
McLaughlin, & Morrison, 1997). Teachers at al levels are con-
cerned about students who struggle with the academic demands
they are expected to meet. However, they are often perplexed
about how to help these students learn, especially when these
students are enrolled in classes containing students with diverse
abilities (Joint Committee on Teacher Planning for Students With
Disabilities, 1995; Nolet & McLaughlin, 2000).

To complicate matters, academic demands at the secondary
level have been intensified by the standards-based reform move-
ment (McDonnell et a., 1997). Many content standards being
adopted by states emphasize higher order thinking skills such as
making comparisons, in addition to the acquisition of factual
information. For example, the National Council for the Social
Studies (1990) has emphasized the ability to “compare things,
idess, events, and situations on the basis of similarities and differ-
ences’ (p. 10). The National Council of Teachers of Mathematics
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(2000) has emphasized the ability to “compare and contrast situ-
ations that are modeled by functions from various classes’ (p.
296). Additionally, commentators also have emphasized the im-
portance of using comparison structures in content classes (e.g.,
Bulgren & Lenz, 1996; Dickson, Simmons, & Kameenui, 1995).

This emphasis on higher order thinking is, of course, not new.
Teachers have long relied on taxonomies (e.g., Bloom, 1956) to
guide educational objectives such as those related to the acquisi-
tion of the skillsinvolved in making comparisons. One areawithin
which such skills might be taught relates to the comparison of
concepts. A concept is a “category or class into which events,
ideas, or objects can be grouped” (Bulgren, Deshler, & Schu-
maker, 1993, p. 7).

Some research has been conducted on the development and
validation of instructional routines (i.e., packages of teaching
practices) for teaching concepts at the secondary level in diverse
classes of students. This research has been based on the Content
Enhancement Approach to instruction, a new approach to second-
ary subject-area education (Bulgren & Lenz, 1996; Schumaker,
Deshler, & McKnight, 1991) to enhance students' understanding,
retention, and recall of information. For example, Bulgren, Schu-
maker, and Deshler (1988) developed a routine for teaching con-
cepts, the Concept Mastery Routine (Bulgren et al., 1993) and
tested its effectiveness in secondary social studies and science
classes in which diverse groups of students were enrolled. The
routine is based on the identification and graphic display of char-
acteristics and examples of a concept and how they can be used to
create a definition of the concept. The researchers found that
students, including those with disabilities, taught with the routine
had scores that were significantly higher on both specialy de-
signed tests about the concepts taught and on regularly scheduled
publisher-made unit tests than when the routine was not used.

Later, the same researchers tested another routine, the Concept
Anchoring Routine, designed to help students learn new, difficult
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concepts through analogies. The researchers found statistically
significant differences in favor of the use of the routine over a
traditional lecture-discussion format in a laboratory-type class-
room arrangement and also in an actual secondary class taught by
a subject-area teacher under typical school conditions (Bulgren,
Deshler, Schumaker, & Lenz, 2000).

Such graphic devices have been popularly touted in the litera-
ture and often used by teachers because of their potential with
regard to representing complex ideas and relationshipsin alogical,
clear, and concrete fashion (e.g., Beissner, Jonassen, & Grabowski,
1993; Clarke, 1991; Horton & Lovitt, 1989; Irvin, 1990). Such
clear presentations may be particularly important for students who
struggle with learning, such as those with a learning disability
(LD), for whom retention processes are more influenced by inter-
ference than those of normal children (Mayer, 1987) or who may
have monitoring difficulties as well as poor automatization of
skills related to the cognitive components involved in information
processing (Swanson, 1990).

Until the Bulgren et a. (1988) study, the research on the use of
graphic organizers had been relatively inconclusive with regard to
their effectiveness in enhancing student learning of complex in-
formation delivered during live instruction in secondary classes. In
general, reviewers of these studies concluded that the use of these
graphic organizers in instruction did not produce strikingly large
differences between groups (Moore & Readence, 1984). However,
the best effects seemed to be achieved when students were trained
and participated in constructing the graphic organizers, when
graphic organizers were used with more capable students, and
when they were used in conjunction with descriptive texts (Dun-
ston, 1992).

Severa studies have been conducted that included experimental
designs and that focused on secondary students receiving instruc-
tion through the use of graphic organizers to help them compre-
hend text. Specifically, eight senior high students with LD partic-
ipated in a study in which they earned significantly higher test
scores when they worked with graphic organizers and their texts
than when they received lectures and took notes based on the text
(Doyle, 1999). In a group of three studies conducted with hetero-
geneous groups of students, including some students with disabil-
ities, teacher-directed and student-directed use of an organizer in
relation to reading assignments produced significantly higher test
scores than self-study (Horton, Lovitt, & Bergerud, 1990). How-
ever, Bean, Singer, Sorter, and Frazee (1986) concluded that
graphic organizer instruction alone was no more effective than
outlining instruction for 10th-grade honors world history students.

Only a couple of studies have focused on the use of graphic
organizers to make comparisons. Again, however, the graphic
organizers, which comprised matrices called relationship charts,
were used to help students comprehend written text by focusing on
similarities and differences of word meanings. Using an instruc-
tional routine called semantic feature analysis, high school teach-
ers and students with disabilities in resource English and social
studies classes filled in relationship charts (Bos, Anders, Filip, &
Jaffe, 1989). The students earned higher scores on a comprehen-
sion test taken immediately after instruction and again 6 months
after the semantic feature analysis was used than when they wrote
definitions of the words. In another study, Bos and Anders (1990)
reported that middle school students with LD in a resource room

who made comparison charts with mapping graphics earned sig-
nificantly higher scores on a test taken immediately after the
instruction than did students who participated in semantic feature
analysis.

To summarize, although some studies have been conducted on
the use of graphic organizers to help students comprehend text at
the secondary level and athough some impressive effects have
been achieved in afew of those studies, none of these studies has
focused solely on the live instruction of comparative information
in general education classes at the secondary level. Furthermore,
athough some studies have been conducted on the live instruction
of conceptual information about a single concept (Bulgren et d.,
1998, 2000) and on some relatively simple comparisons (Bos &
Anders, 1990; Bos et al., 1985), no studies have focused on the
comparison of two complex concepts in which the major charac-
teristics associated with the concepts have been emphasized.
Moreover, no studies have focused on the higher order thinking
skills involved in analyzing and explicitly identifying the similar-
ities and differences between concepts on the basis of their char-
acteristics. Finally, no studies have focused on the higher order
thinking skills involved in creating categories or names for the
similarities and differences between two concepts. All of these are
important skills if students are to be able to speak and write about
the comparisons that they make.

Thus, the purpose of the current research was to develop and test
the effectiveness of an instructional routine combined with a
graphic organizer for the live instruction of comparisons between
and among complex concepts found in secondary curricula. A
major goa of the research was to develop a routine that could
enhance the performance of al types of students, including high-
achieving (HA), normal-achieving (NA), and low-achieving (LA)
students as well as students with LD who had been included in
classes according to the Individuals with Disabilities Education
Act (U.S. Department of Education, 1997). Study 1 was conducted
in an experimental setting to show whether the routine had positive
effects under tightly controlled conditions. In Study 2, the ability
of 10 general education teachers to develop graphic comparison
organizers and to implement the instructiona routine in their
secondary science and social studies classrooms was determined.
Descriptive data regarding the types and numbers of concepts that
teachers selected for comparisons before and after learning the
instructional routine were also collected.

The Concept Comparison Device and Routine

The focus of these studies was a graphic device called the
Concept Comparison Table and an associated instructional routine
called the Concept Comparison Routine (Bulgren, Lenz, Deshler,
& Schumaker, 1995). The device and routine were based on
teaching procedures that embodied the philosophy of Content
Enhancement (Bulgren & Lenz, 1996; Lenz, Bulgren, & Hudson,
1990; Schumaker et a., 1991), which is a process of teaching
scientific or cultural knowledge to students of diverse ability in
which (a) both group and individual needs are met; (b) the integrity
of the content is maintained; (c) critical features of the content are
selected, organized, and transformed in a manner that promotes
effective and efficient information processing; and (d) the instruc-
tion is carried out in a partnership with students. The device and
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the routine were devel oped through an interactive process between
a group of secondary teachers and the researchers. (For more on
this process, see Lenz, Schumaker, & Deshler, 1991.)

The Concept Comparison Table and Concept Comparison Rou-
tine were designed to be incorporated into normal content instruc-

tion by a teacher to enhance students understanding of items
within sets of conceptual information and the similarities or dif-
ferences between or among those items. The Concept Comparison
Table (see Figure 1 for an example) is a one-page teaching tool
used to visually display information about one comparison. A

COMPARISON TABLE

@ OVERALL CONCEFT

Warm-blooded

Live worldwide

C Communicate targeted concepts
O Obtain the overall concept
VERTE BR/A\TE 6 M Make liste of known characteristice
P Pin down Like Characteristice
A Assemble Like Categories
4 © CONCEFT ® CONCEFT R Record Unlike Characteristics
I ldentify Unlike Categories
\_ Birds Mammals y N Nail down a summary
G Go beyond the basics
@ CHARACTERISTICS @CHARACTER\STICS :— T &TEN—SIO_Ng ——————— -:
[}
Most fly Most travel by foot : !
Warmblooded Explore how many :
Warm-blooded arm-plocae ! heart chambers birds
Live worldwide Live worldwide 1 and mammals have, |
Feathera Hair : and enter the :
Backbone © Backbone ! information on the I
: ) 1 table, :
Young hatch from eggs i Most young born alive : I
v O EEREGEEEEEE PR
@ LIKE CHARACTERISTICS ® LIKE CATEGORIEES

How body temperature
is regulated

Where they live

Young hatch from eggs

Backbone How their bodies are
supported
® UNLIKE CHARACTERISTICS . ® UNLIKE CHARACTERISTICS © UNLKE CATEGORES
Most fly Most travel by foot ' How they travel
Feathers Hair What covers their bodies

Most young born alive

How young are born

terms of how their young are born.

SUMMARY
Birds and mammals are two vertebrates that are alike with regard to how their body temperature

is regulated, where they live, and how their bodies are supported. They are different in terme of
what covers their bodies and how they travel from one place to another. They are also different in

Figure 1. Sample Concept Comparison Table for the concepts birds and mammals.
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comparison was defined as an examination of two or more items
to identify characteristics that are alike and those that are different
(Bulgren et al., 1995). The table was designed so that either
concepts, that is, categoriesinto which ideas, events, or objects can
be grouped, or examples of concepts, that is, representatives of a
concept category, could be displayed within it. For example, two
concepts are mammal and bird. Examples of mammals are humans
and whales, and examples of birds are pelicans and cardinals.
Thus, within a single Concept Comparison Table, democracy and
communism (two concepts) can be compared; alternatively, the
government of China and the government of France (two exam-
ples) can be compared. Hereafter, such terms selected to be com-
pared in this study will be referred to as items of conceptual
information regardless of whether they are concepts or examples
of concepts.

Further, the Concept Comparison Table was designed so that it
could be used in various content areas. Regardless of the content
area, graphic shapes, numbers, and word cues on the Concept
Comparison Table guide the student and teacher in exploring two
or more items of conceptual information. For example, in Figure 1,
the concepts to be compared are birds and mammals, which are
subsumed under a larger concept, vertebrates. Space is provided
under each of the concept names for listing their characteristics.
Below these spaces is a space for identifying the characteristics
that are alike across the concepts (like characteristics). To the right
of this space is an additional space for naming the larger category
group (like categories) associated with each like characteristic.
Below the box labeled like characteristics are spaces for identify-
ing the characteristics that are different across the two concepts
(unlike characteristics) and for naming the larger category group
associated with each pair of different characteristics (unlike cate-
gories). Space is provided at the bottom of the table for synthe-
sizing an understanding of the similarities and differences between
or among items. Finaly, space is provided in the upper right
portion of the table for presenting a challenge to students that
requires them to extend their understanding of the similarities and
differences between or among the items of conceptual information.
This space is labeled extensions.

Thus, the purpose of the Concept Comparison Table is to
display information related to the similarities and differences be-
tween two or more items of conceptual information. Its graphic
forms are set up in a sequence that can be logically followed to
analyze those similarities and differences and to summarize them
in a concise statement.

The Concept Comparison Routine, the instructional routine used
to create the Concept Comparison Table with the students, con-
tains three instructional phases: Cue, Do, and Review. The overall
goa associated with these phases is that the Concept Comparison
Table be devel oped on an interactive basis between the teacher and
the students to help the students understand the information. Al-
though some parts of the routine are directly under teacher control
(e.g., announcing the items of conceptual information to be com-
pared), students are to be involved interactively in a learning
partnership whenever possible as the table is completed.

During the Cue Phase, the conceptual information to be com-
pared is named. Then, the students are cued about the importance
of understanding the information, they are instructed to take notes,
and they are informed that the teacher will be helping them

understand the conceptual information through the use of a Con-
cept Comparison Table. Thus, the purpose of this phase is to get
students ready to construct the table.

The Do Phase of the Comparison Routine involves the construc-
tion of the Concept Comparison Table by the students, as much as
possible, with teacher guidance. Through the use of a series of
steps in this phase, the teacher leads the students through the
logical cognitive process involved in making a comparison and
creating a summary statement about that comparison. The instruc-
tional sequence follows the numbersin the sections on the Concept
Comparison Table (see Figure 1) and includes the following: (a)
naming the items of conceptual information to be compared, (b)
naming the overall concept category into which the conceptual
items to be compared fit, () examining characteristics of each
item, (d) identifying the characteristics that are alike, (€) identify-
ing the categories associated with the like characteristics, (f) iden-
tifying the characteristics that are different, (g) identifying the
categories associated with the different characteristics, (h) writing
the summary statement, and (i) responding to a challenge that
requires extending the students' understanding of the conceptual
information into new aress.

The Review Phase involves reviewing the information in the
table, checking students' understanding of the information, and
discussing the process involved in analyzing conceptual informa-
tion to make meaningful comparisons. The purpose of this phaseis
to ensure that students not only can speak about the information in
the table but also can explain the cognitive processes involved in
analyzing a comparison and how those cognitive processes can be
applied to other comparison tasks.

Study 1:
Effects of the Routine in Specially Designed Lessons

Method
Settings

The study took place in classrooms in one high school (serving approx-
imately 1,650 students) and two middle schools (serving approximately
950 and 700 students, respectively) in the same suburban midwestern
school district in eastern Kansas. All of the classrooms had desks, chairs,
and an overhead projector and screen.

Participants

A total of 107 students enrolled in 7th-, 8th-, 10th-, 11th-, and 12th-
grade science classes participated. They volunteered for the study by
returning consent forms signed by themselves and their parents. Within
designated subgroups, they were randomly assigned to participate in either
an experimental or a control group by their teachers. Subgroups within
each classincluded the following: HA, NA, LA, and studentswith LD. HA
students were those who had received no more than one grade below the A
or B level in academic coursesin either semester of the current school year
and had a grade point average (GPA) of 3.5 or higher on a 4.0 scale. NA
students were those who had received no more than one grade below the C
level in academic courses in either semester of the current school year and
had a GPA below 3.5. LA students were those who had received at least
two grades below the C level in academic courses during at |east one of the
two semesters of the current school year. Students with LD had been
classified as such by their school district following district and state
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guidelines for identifying students as having LD. Fifty-five students were
in the experimental group: 12 HA, 17 NA, 6 LA, and 20 LD. Fifty-two
students were in the control group: 9 HA, 16 NA, 10 LA, and 17 LD.
Therefore, there were a total of 21 HA students, 33 NA students, 16 LA
students, and 37 students with LD students (see Table 1).

The students with LD in the experimental group had a mean full-scale
Wechdler Intelligence Scales for Children—Revised (WISC-R; Wechsler,
1974) percentile score of 33.72 and a mean Woodcock—Johnson Psycho-
educational Battery (W-J; Woodcock & Johnson, 1977) Reading percentile
score of 20.98. The students with LD in the control group had a mean
full-scale WISC-R percentile score of 37.73 and a mean W-J Reading
percentile score of 22.82.%

The Content Lessons

A topic, tropical diseases, was selected for the lesson to be presented.
This topic was selected because (a) a lesson could be designed about the
topic that contained information of the type students in a science content
classroom might be expected to understand, (b) the science teachers agreed
that information associated with the topic was valid content to be presented
in their classes, (c) it was a topic of importance worldwide, and (d) the
teachers concurred that the topic had not been covered in their courses and
predicted that their students would have limited prior knowledge about it.

After notes for a lecture on the topic had been prepared, information
relating to conceptual information about two tropical diseases (i.e.,, maaria
and snail fever) was identified by the researchers. This level of conceptual
information was selected to parallel the types of information teachers
indicated that they would select for their content instruction. Two lecture—
discussion scripts were then designed: one for the experimental group and
one for the control group. The scripts were identical in certain respects and
different in others. For example, embedded in both scripts were identical
statements to be made by the presenters about each of the diseases and to
be displayed on an overhead transparency to facilitate note-taking and
understanding. The exact words to be written on the overhead transparency
appeared in boldface print throughout the scripts as prompts to the pre-
senter. Both scripts contained the same presentation of logicaly ordered
information on the two tropical diseases. In addition, at the beginning of
both scripts, the topic was introduced, and statements were included to cue
the students about the importance of the information and to prompt the

Table 1

Experimental Design and Number of Students in Each Group
Group HA NA LA LD

Control
1A2 0 0 1 4
3AP 4 4 1 2
5A® 0 5 1 1
2B* 3 2 2 2
4BP 2 3 2 2
6B° 0 2 3 6

Experimental
2AP° 3 5 0 2
473 0 4 2 5
6A? 1 2 0 5
18P 2 2 0 4
3B? 5 1 1 2
58P 1 3 3 2

Note. A groups were instructed by Researcher A; B groups were in-
structed by Researcher B. HA = high achieving; NA = normal achieving;
LA = low achieving; LD = learning disabled.

a Another room. ® Regularly assigned room.

students to take notes. The two scripts aso contained the same prompts for
eliciting student involvement during the instruction.

The scripts were different in the portion of the presentation during which
the items targeted for comparison (malaria and snail fever) were discussed.
In this portion of the script for the experimental group, the information
about the diseases and the similarities and differences between them
followed the format of the Concept Comparison Routine. In the script
designed for the control group, the same information about the two diseases
was taught using a traditional lecture—discussion format.

The scripts were presented to four judges, who were asked to determine
the content similarity of the two scripts. Of the four judges, one held a
bachelor’s degree and had over 60 hr of graduate study and extensive
experience in teaching and curriculum. The second held a master’s degree
in biology and had 36 hr of graduate study in secondary science education.
The third judge held a doctorate (PhD) in specia education and was
certified to teach at the secondary level. The fourth judge had expertise in
test construction and assessment and was pursuing a graduate degree in
educational psychology and research. All agreed that the same information
was presented in both scripts.

Measurement Systems

Student test.  From the information contained in the scripts, a test was
designed to assess both recall of information and recognition of informa-
tion. For the recall part of the test, students were asked to think about how
malaria and snail fever were the same. Space was provided to list five
characteristics that were the same for both diseases (e.g., both cause
weakness). Next, students were asked to name the higher level category
associated with each characteristic (e.g., weakness can be categorized as a
symptom of the diseases). Then, students were asked to think about how
malaria and snail fever were different. Five spaces were provided for
students to write characteristics that were found in malaria but not found in
snail fever (e.g., maariais carried by a mosquito), and five spaces were
provided for students to write characteristics that were found in snail fever
but not found in malaria (e.g., snail fever is carried by a snail). Five spaces
were then provided for the student to list categories associated with the
pairs of different characteristics (e.g., the carriers of both diseases can be
categorized as secondary hosts).

This recall portion of the test was scored in two ways. The first score
reflected the number of individual characteristics or categories recalled by
the students. One point was awarded for the correct name of each charac-
teristic or category up to a total of 25 possible points. The percentage of
items recalled is referred to as the Recall Score.

The second score reflected the students' ability to recall complete sets of
characteristics and categories. One point was awarded if the student had
written the complete set containing both the characteristic(s) and the
category containing each characteristic that was alike or different, and zero
points were awarded if either the characteristic(s) or the name of the
category containing that characteristic(s) was wrong or missing. A total
of 10 points was available. The percentage of complete sets recaled is
referred to as Complete Set Score.

For the recognition part of the test, a 75-item assessment device was
constructed to measure students' recognition of characteristics associated
with each concept. Students were presented with a list of 25 words or
phrases (e.g., virus, microscopic, inch-long), written in a column on the | eft
side of a sheet of paper. Three columns of blanks were arranged to the right
of each word or phrase. The first column was labeled malaria, the second
column was labeled snail fever, and the third column was labeled neither.
If the word or phrase was associated with malaria, students were to place
acheck mark in the first column. If the word or phrase was associated with

1 A complete table of demographic information is available from Janis
A. Bulgren.
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snail fever, they were to place a check mark in the second column. If the
word or phrase was associated with both malaria and snail fever, they were
to place a check mark in the blanks in both the first and second columns.
If the word or phrase was associated with neither malaria nor snail fever,
they were to place a check mark in the third column. One point was
awarded for the correct placement of each check mark or for the correct
absence of a check mark for atotal of 75 possible points. The percentage
of answers correct on this portion of the test was referred to as the
Recognition Score.

Finaly, atotal score was compiled by combining the points received for
the Recall, Complete Set, and Recognition Scores. This was done to
represent the percentage of total possible points earned by the students (110
points), a score similar to one that students might normally receive in a
content classroom on atest comprising several different types of measures.
Points awarded for correct responses were added for all three scores and
divided by 110 to arrive at the total percentage of correct responses.

Interscorer reliability. Interscorer reliability was determined by hav-
ing two scorers independently score a random sample (15%) of the tests.
The two observers' recordings were compared item by item. For items in
the section designed to elicit recall of individual characteristics and cate-
gories, scorers agreed 567 times out of 625 opportunities to agree (range
80% to 100%) for 90.7% agreement. For items in the section designed to
elicit recall of complete sets of characteristics and categories, scorers
agreed 222 times out of 250 opportunities to agree (range 70% to 100%)
for 88.8% agreement. For items in the recognition section, scorers
agreed 1,873 times out of 1,875 opportunities to agree (range 98.7% to
100%) for 99.8% agreement. Overall, scorers agreed 2,662 times out
of 2,750 chances to agree for 96.8% agreement.

Procedure

At the beginning of the appointed class period (which was a regularly
scheduled class time), two researchers visited each participating science
class. The half of the students who were selected to participate in the
experimental group remained in the classroom with one of the researchers,
and the other half of the students comprising the other group went to
another classroom with the other researcher (or visa versa, according to the
experimental design). The classroom teachers had randomly assigned the
students to groups in such a way that students from each subgroup (HA,
NA, LA, and LD) were approximately equally present in each group. At the
beginning of the lesson, al students were provided a pencil and a blank
piece of paper on which to take notes. The experimental group was taught
the lesson comparing the two tropical diseases (malaria and snail fever)
through the use of the Concept Comparison Table and Routine by one of
the researchers. The control group was taught the lesson using the tradi-
tional lecture—discussion format. The researchers followed the appropriate
script for each lesson word for word. They spent the same amount of time
on the lesson (40 min). Student notes were collected at the end of the
|esson.

On the next day, the test was administered to all students. Students were
allowed to study from their own notes for 5 min at the beginning of the
period. Test instructions were read to the students; test items were not read
to the students. Students were administered the recall portion of the test at
the outset of the examination period. Then that portion of the test was
collected before the recognition portion of the test was passed out to
students. Students were given atotal of 40 min to complete the test. They
were not allowed to consult their notes or each other as they took the test.

The instructors included Janis A. Bulgren, who holds a PhD in special
education and has been certified to teach at the secondary level, and a
research assistant, who is certified to teach and has had experience teaching
a the elementary and secondary levels. Each lesson was tape-recorded to
ascertain that each instructor adhered to the script. A third researcher
listened to the tapes and compared the information presented by each

instructor to the prepared script. The third researcher determined that the
scripts were followed 100% of the time.

Experimental Design

The experimental design and number of participants are depicted in
Table 1. Asdescribed above in the Participants section, approximately half
of each of the subgroups in each of the six participating science classes was
randomly selected by their regular classroom teachers for the experimental
group, and half was selected for the control group. (Unmatched numbers
are the result of uneven numbers of students in a subgroup.) Two major
variables were controlled with this design: the instructor and the classroom.
For half of the classes, Researcher A was the instructor for the experimen-
tal group, and Researcher B was the instructor for the control group. For
the other half of the classes, Researcher B was the instructor for the
experimental group, and Researcher A was the instructor for the control
group. For half of the experimental groups, the regularly assigned class-
room was the setting; for the other half of the experimental groups, another
classroom was the setting. Likewise, for half of the control groups, the
regularly assigned classroom was the setting; for the other half of the
control groups, another classroom was the setting.

Therefore, in this design, the classrooms and treatments were crossed
rather than having students nested within classrooms that were then nested
within treatments. Furthermore, the treatment was implemented by two
different researchers, thoroughly trained in the treatment protocol and
counterbalanced in their assignment to treatment and control groups. This
procedure eliminated nesting in this part of the design. Therefore, the usual
reasons to use classrooms as the unit of analysis (e.g., that the research
question involved some effect at the classroom level or because students or
teachers were nested in classrooms) were not relevant.

Results

Mean scores for each of the subgroups within the experimental
and control groups are shown for the following measures in the
following figures: the Recall Score in Figure 2, the Complete Set
Scorein Figure 3, the Recognition Score in Figure 4, and the Total
Score in Figure 5.

A multivariate analysis of variance was conducted with two
between-subjects factors and three outcome variables. The
between-subjects factors were student type (LD, LA, NA, and HA)
and experimental condition (control and experimental). The three
outcome variables were the three scores: the Recall Score, the
Complete Set Score, and the Recognition Score. Because the
research questions did not concern a comparison of the outcome
scores with each other, they were not considered as a factor in the
analysis. The vaue of the F statistic for Wilks's lambda, the
probability for the statistic, and a measure of the effect size were
determined. The effect size reported is the n? statistic, which may
be interpreted according to the following guidelines given by
Cohen (1988): * = .010issmall, n* = .059 is medium, and n* =
138 is large. The criterion apha level used for statistical signifi-
cance was .05.

The multivariate analysis showed no significant interaction be-
tween student type and experimental condition. Statistically sig-
nificant differences were found for experimental condition, F(3,
97) = 691, p < .001, n® = .176, and student type, F(9,
236.22) = 4.85, p < .000, n* = .129.

Because the primary focus of this research was the effect of the
teaching method (experimental or control condition), follow-up
analyses concentrated on the effects of the teaching method for the
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Figure 2. Mean percentage scores earned by students in experimental and control conditions on test designed
to assess recall of individual characteristics and categories (Recall Score). LD = learning disability; LA = low
achieving; NA = normal achieving; HA = high achieving.

different outcome measures and within the different student types.
Differences between student types were expected and were not
included in the research questions for this study; hence, no
follow-up tests were done with the different student types.

For each of the three outcome measures, significant differences
were found between the experimental group and the control group.
For the Complete Set Score, F(1, 99) = 20.53, p < .001, n? =
.172. For the Recall Score, F(1, 99) = 16.70, p < .001, n* = .144,
and for the Recognition Score, F(1, 99) = 7.41, p < .01, ? =
.070.
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Additional follow-up analyses of experimental versus control
group were conducted within each student type. The results for
each student type are reported below.

The multivariate analysis using al three scores revealed that the
experimental students with LD performed significantly better than
the control students with LD, F(3, 33) = 3.46, p = .027, ° =
.239. Univariate follow-up analyses for each of the three outcome
variables for students with LD showed that the Concept Compar-
ison group scored significantly better than the control group on
each of the three tests. the Complete Set Score, F(1, 35) = 10.24,
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Figure 3. Mean percentage scores earned by students in experimental and control conditions on test designed
to assessrecall of complete sets of characteristics and categories (Complete Set Score). LD = learning disability;
LA = low achieving; NA = normal achieving; HA = high achieving.
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Figure 4. Mean percentage scores earned by students in control and experimental conditions on test designed
to assess recognition of characteristics (Recognition Score). LD = learning disability; LA = low achieving;

NA = normal achieving; HA = high achieving.

p = .003, n* = .226; the Recall Score, F(1, 35) = 10.88, p = .002,
n? = .237; and the Recognition Score, F(1, 35) = 4.84, p = .035,
7’ = 121

For the LA students, the follow-up analyses comparing the
students who participated in the Concept Comparison Routine with
the students who were presented the same information in a tradi-

100

90 86.36

80

71.32
70

62.64
60

56.68
50
40

30

Mean Percentage Correct

10

tional lecture—discussion format yielded the following results: For
the Complete Set Score, F(1, 14) = 8.39, p = .012, n* = .375; for
the Recall Score, F(1, 14) = 6.41, p = .024, n* = .314; and for the
Recognition Score, F(1, 14) = 2.44, p = .14, n* =.148. The
multivariate analysis using all scores was not statistically signifi-
cant, F(3, 12) = 2.55, p = .105, ® = .389. The very large effect
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Figure 5. Mean percentage combined scores earned by students in control and experimental conditions on
combined tests (Total Score). LD = learning disability; LA = low achieving; NA = normal achieving; HA =

high achieving.
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size indicated that the lack of a statistically significant difference
was likely due to low power (observed power = .485), which was
probably a consegquence of having only 6 students in the experi-
mental group and only 10 students in the control group. With such
asmall number of students in each group, one must be cautious in
the interpretation of results; however, the differences between the
experimental and control groups on two of the three outcome
measures showed very large effect sizes and small probabilities.
For the third measure, there was also a large effect size, but only
a moderately small probability.

The multivariate analysis for the NA students also indicated a
relatively large effect size (.187) but again relatively low power
(observed power = .505) to detect differences, F(3, 29) = 2.21,
p = .107, n*> = .187. In this case, the experimental and control
groups had 17 and 16 students, respectively. As with the LA
students, NA students who participated in the Concept Comparison
Routine earned significantly higher Complete Set Scores than NA
students who were presented the same information in a traditional
lecture—discussion format, F(1, 31) = 6.32, p = . 017, n* = .169.
The effect size for the differences between the groups on the
Recall Score was between medium and large, F(1, 31) = 4.06, p =
.053, n? = .116. There was no statistically significant difference
between the Recognition Scores earned by the NA experimental
group and the NA control group. There also were no statistically
significant differences and no large effect sizes between the HA
experimental and control groups on any of the three outcome
measures.

Further analysis was done to determine levels of student per-
formance on the tests when judged by standards that are often
applied to content test performance in secondary general education
classes. That is, results were analyzed to determine the percentage
of students who would have performed at alevel generally deemed
as passing (i.e., by earning a score of 60% or above). Students
Total Scores represented passing grades (i.e., scores above 60%)
for the following percentages of students: for students with
LD, 29.41% in the control group and 70.76% in the experimental
group; for LA students, 50.00% in the control group and 83.33%
in the experimental group; for the NA students, 87.50% in the
control group and 94.12% in the experimental group; for the HA
students, 100% in the control group and 91.65% in the experimen-
tal group.

Once researchers ascertained that the use of the Concept Com-
parison Table and Routine could produce significantly better re-
sults compared with a traditional lecture-discussion format in a
controlled situation, the next step was to explore whether teachers
of inclusive general education classes could incorporate the re-
searched technique into regular classroom practice. Therefore,
Study 2 was conducted to determine the effects of training in the
routine on teacher use.

Study 2:
Effects of Training on Teacher Use of the Routine

The purpose of Study 2 was to explore (a) teacher response to a
professional development session related to the Concept Compar-
ison Table and Routine in terms of the instruction they delivered in
their classes, (b) the numbers and types of conceptual information
sets that were selected for comparison by the teachers before and

after they were introduced to the Concept Comparison Table and
Concept Comparison Routine, and (c) teacher and student satis-
faction with the use of the routine.

Method
Settings and Participants

Participants in Study 2 taught in two school districts located in suburban
areas of eastern Kansas. Ten general education secondary content teachers
who taught inclusive classes volunteered to participate in the study after
being approached individually. One high school social studies teacher in
School District A (school serves approximately 1,700 students) taught
American history to students in the 11th grade. In another high school in
the same district (school also serves approximately 1,700 students), one
science teacher taught a 9th-grade class called Introduction to Investigative
Science Skills, and another teacher taught 9th-grade world geography. In a
middle school in the same district (school serves approximately 350
students), 1 teacher taught American history to 8th-grade students, 1 taught
life science to 8th-grade students, and 1 taught science to 7th-grade
students.

In School District B, 1 teacher (school serves approximately 1,750
students) taught basic biology to studentsin the 10th and 11th grades, and 2
other teachers taught geography in a junior high (school serves approxi-
mately 550 students) to 7th-grade students. Another teacher in that district
taught American history to students in the 8th grade in another junior high
school (school serves approximately 650 students). All teachers (7 White
women and 3 White men) were offered $80 each to participate. This fee
compensated the teachers for the time they spent in the professional
development session. Students in the classes of these teachers were ad-
ministered a satisfaction questionnaire.

Measurement Systems

Comparison content sheet. A measurement system in the form of a
recording sheet and checklist was constructed on which were written all of
the pairs of information items (e.g., mammals and birds) that the teachers
had selected for presentation in their classes. After the names of each pair
or set, space was provided to place a check mark if ajudge identified the
pair or set as concepts; another space was provided to place a check mark
if ajudge identified the pair or set as examples of a concept. In addition,
spaces were provided to indicate if the items selected for comparison were
abstract, concrete, or both. A concept was defined as a “category into
which ideas, events, or objects can be grouped,” and an example was
defined as a “representative that fits within a concept category.” An
abstract concept—example was defined as “an item expressing a quality
apart from an object.” A concrete concept—example was defined as “an
item having observable or demonstrable physical properties.” The Com-
parison Content Sheets were submitted to three judges. After each judge
had nominated each pair of items as either examples or concepts and had
classified the pair with regard to its abstract or concrete nature, the
descriptive data were compiled.

Implementation checklist. A measurement system in the form of a
checklist was used to assess the level of teacher performance in imple-
menting the Concept Comparison Routine in the classroom. It contained
items designed to reflect the parts of the Concept Comparison Routine: (a)
naming the general topic for the lesson, (b) cuing the students about the
importance of understanding the information involving comparisons that
was to follow, (c) cuing the students to take notes over the lesson and to
participate in the discussion, (d) cuing students how a graphic device would
be used to enhance understanding, (€) naming items to be compared, (f)
exploring the characteristics of each item, (g) identifying characteristics
that were alike, (h) identifying the larger categories for the characteristics
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that were alike, (i) exploring the characteristics that were different, (j)
identifying the larger category for the characteristics that were different, (k)
creating a summary statement about the items and how they were alike and
different, (I) extending exploration of the comparison, and (m) reviewing
the content and the process of using of the Concept Comparison Table.

Each item on the checklist was objectively defined in an Evaluation
Manual designed to guide observers as they watched teachers teach their
classes and use the Concept Comparison Routine. Included in the Evalu-
ation Manual were the following: (a) a discussion of possible ways to use
the routine within a lesson, (b) a description of the Implementation Check-
list, (c) instructions regarding how to score elements involved in the use of
the routine, (d) examples and nonexamples of each element of the routine,
and (e) the points to be awarded for each element in the routine.

In all observations, observers were instructed to begin recording infor-
mation on the Implementation Checklist about the presentation of a com-
parison when any of the following occurred: (a) The teacher cued students
about the importance of understanding similarities or differencesin content
information, (b) the teacher cued the students about the use of a graphic
device to help them understand a comparison and explained the under-
standing to be gained, (c) the teacher presented or elicited characteristics of
two or more items, (d) the teacher presented or elicited characteristics
shared by two or more items, or (€) the teacher presented or elicited the
differences between two or more items.

A point value was assigned to each item on the Implementation Check-
list. A total of 100 points was possible, and each item was assigned points
ranging from 5 to 15. For example, 5 points were awarded when the teacher
cued the students about the importance of understanding the information.
The mastery criterion was arbitrarily set at 85 points.

Teacher and student satisfaction. Social validity questionnaires were
designed to determine student and teacher satisfaction with the routine.
First, an instrument was devised to determine teacher satisfaction with the
Comparison Table and the associated teaching routine. There were 20
items on the questionnaire; each item was in the form of a 7-point
Likert-type scale ranging from 1 (completely dissatisfied) to 7 (completely
satisfied). Specific items explored flexibility, ease of use, acceptability of
preparation time, whether students with and without LD could learn better
when the Concept Comparison Table was used, whether the students with
and without LD perceived the tables as helpful, whether achievement for
students with and without LD improved when the table was used, whether
attention or time on task increased for students with and without LD,
whether note-taking skills improved for students with and without LD asa
result of teacher use of the table and routine, whether study time increased
for students with and without LD, and whether students with and without
LD used the table in studying for tests. In addition, data were collected
regarding the likelihood that teachers would continue using the table and
routine in their classes, whether they would recommend them to other
teachers, and whether they would recommend them to other teachers if
in-service instruction was available.

Similar information was also elicited from the students through admin-
istration of a seven-item questionnaire. Again, each item comprised a
7-point Likert-type scale. Particular items determined how satisfied the
students were that the Comparison Table helped them to follow what the
teacher was saying, to take notes, to focus attention on what was important,
to study for tests, to do well on tests, and to improve their grades, as well
as how satisfied they were with the new way of teaching compared with
when the teacher did not use the Concept Comparison Table and Routine.

Interscorer reliability. Interscorer reliability was determined on the
Implementation Checklist and the Comparison Content Sheets by having
two scorers independently score 15% of the presentations (i.e., 12 of 81
observations). The points awarded by the two observers were compared
item by item for each pair of checklists and each pair of sheets. The
percentage of agreement was calculated by dividing the number of agree-
ments by the number of agreements plus disagreements and multiplying by

100. For the Implementation Checklist, the scorers agreed 153 times out of
168 opportunities to agree (total percentage of agreement = 91.1%;
range = 78.6% to 100%). For the Comparison Content Sheets, the scorers
agreed 100% of the time.

Procedure

Baseline. Baseline data were collected before the professiona devel-
opment session. Teachers were requested to inform researchers when they
would be teaching content that involved comparisons that the students
would be expected to understand. They were then observed during at least
three class sessions that they had identified. The observer(s) began record-
ing information on the Implementation Checklist any time when the
teacher named conceptua information or examples to be compared, €lic-
ited or presented items to be compared in a visual format, specified a way
that students could understand similarities and differences, or presented
information to be compared in some way. The Comparison Content Sheets
were completed after the presentation.

Teacher instruction.  Procedures were developed for teachers to use in
preparing Concept Comparison Tables and delivering instruction using the
Concept Comparison Routine. These procedures were incorporated into a
teacher's manual that was used in teacher training and provided to the
teachers for use as a reference guide. The manual included rationales for
developing comparisons between or among conceptual items in content-
areainstruction, a definition of acomparison, examples of information that
could be taught using the table and routine, a description of the table,
guidelines for preparing tables, examples of tables, explanations about how
to introduce the table to students, a step-by-step description of how to use
the routine, guidelines for evaluating how well students have learned the
conceptua information taught, and planning forms for use in the develop-
ment of atable.

Researchers presented information to the teachers in a 2-hr workshop
session that included a description of the Concept Comparison Table and
the presentation routine associated with the table, the rationales for using
the Concept Comparison Table and Routine to present content information,
a demonstration by researchers of the use of the table and routine, practice
in developing the tables, and practice presenting the routine. Researchers
provided clear explanations to the teachers that good implementation of the
routine included all the points discussed (see the section on the Implemen-
tation Checklist above for the listed and discussed items) regarding cuing
the students about the importance of the routine and the information,
interactively developing the Comparison Table, and carefully reviewing
the content and the process by which it was learned.

Implementation.  The teachers selected conceptua information involv-
ing comparisons that they judged important for the students to understand.
After the conceptual information had been selected from the subject matter,
each teacher prepared the Concept Comparison Tables and planned how
the information would be presented. Researchers consulted with the teach-
ersindividualy as requested by the teachers; this usually consisted of brief
discussions between a teacher and a researcher after ateacher’simplemen-
tation of the Concept Comparison Routine.

After the teachers had planned the instruction, they implemented the
routinein their classes according to their own schedules. They informed the
researchers as to what days they would be implementing the routine. An
observer(s) attended the specified classes and recorded information on the
Implementation Checklist and on the Comparison Content Sheet. As a
measure of the routine’s social validity, the students and teachers were
administered the satisfaction questionnaires at the end of the school year
within 1 week of the teachers' last use of the comparison routine.

Experimental Design

A multiple-probe across-subjects design (Horner & Baer, 1978), a vari-
ation of the multiple-baseline design (Baer, Wolf, & Risley, 1968) was
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used. Two teachers participated in each design; thus, there were five
iterations of the design. Each teacher was observed at least three times
during baseline. Five teachers whose baseline data (according to the
Implementation Checklist) were stable after three observations received
training. After training, they were observed severa more times. Mean-
while, the remaining 5 teachers were observed under baseline conditions
during at least one more lesson. Once the first 5 teachers had shown that
they could implement the routine and when the remaining teachers base-
line observations were stable, the second set of 5 teachersreceived training.
Observations for all of the teachers continued throughout the rest of the
semester when they indicated that they would be teaching a comparison
|esson.

Results
Teacher Performance of the Routine

During the 42 haseline class periods, which the teachers had
identified as class periods where information was to be compared,
the teachers provided a way to understand the similarities and
differences between or among items of information only 10 times
(or 23.8% of the classes). In fact, only 4 of the 10 teachers
presented ways to understand similarities and differences between
or among items of information during baseline, and 2 teachers
accounted for 6 of those 10 presentations. During baseline, even
when the unit or topic selected directly involved a comparison, the
instruction often did not focus on the comparison. For example,
there was no instruction on a comparison even when the unit title
was Minerals and Rocks or Simple and Complex Machines. In-
stead, the items were dealt with sequentialy; that is, one item was
described, and then the other item was described. After training,
the teachers provided ways to understand similarities and differ-
ences between or among items of content information in 39 of
the 39 observations, or in 100% of the observations.

Figures 6, 7, 8, and 9 show the teachers' performances with
regard to implementation of the Concept Comparison Routine, as
reflected by their percentage scores on the Implementation Check-
list. In Figure 6, the performance of 4 teachers is shown, and in
Figures 7, 8, and 9, the performance of 2 teachers is shown on
each. For each teacher, baseline performance is shown to the left
of the vertical line in each graph, and posttraining performance is
shown to the right of this line.

During the 42 baseline observations, the teachers' scores on the
checklist ranged from 0% to 50% (M = 8.5%). In general, before
training, the behaviors for which teachers earned points on the
checklist were those associated with identifying the items for
comparison and eliciting or presenting the characteristics of each.

After training, the teachers reached or exceeded the 85% mas-
tery level in 38 out of the 39 classes observed. The average teacher
score after training was 92.8% (range = 60% to 100%). The
teachers presented only one instance of a comparison during each
session. After Teacher 5 failed to reach mastery in one instance,
she consulted with the researchers and then exceeded the mastery
level during the next four presentations, achieving scores above
90%. In two of these lessons, Teacher 5 used an alternate proce-
dure in which she interacted with students as they created their
own concept Comparison Tables. Points were awarded for the
class as if the teacher had written the information on the board
herself. These were the last two classes observed for Teacher 5,
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Figure 6. Percentage of points earned by Teachers (T) 1-4 on the
Implementation Checklist.

and the teacher informed the researchers that she felt comfortable
enough with the routine to make this adaptation.

Data were collected to determine the total number of times that
the teachers provided cues about the importance of understanding
similarities and differences between or among conceptual items
before and after training on the Concept Comparison Routine.
During the 42 baseline observations, the teachers provided cues
that the information they were about to present regarding similar-
ities and differences between or among items was important to
understand only once, that is, in 2.4% of the observations. After
training, the teachers cued the importance of understanding simi-
larities and differences 31 timesin 39 classes, that is, in 79.50% of
the classes.

Types of Comparisons Developed by the Teachers

Analysis of the comparisons developed by the teachers before
and after training in the Concept Comparison Routine provided
information regarding the types of items chosen by the teachers for
comparison. First, items were analyzed to determine if the com-
parisons chosen by the teachers involved concepts or examples of
concepts. In baseline, 2 of the comparisons presented by socia
studies teachers involved concepts (25%), and 6 involved exam-
ples (75%). After teacher training, 8 of the social studies compar-
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Figure 7. Percentage of points earned by Teachers (T) 5 and 6 on the
Implementation Checklist.

isons involved concepts (32%), and 17 involved examples (68%).
In baseline, both comparisons presented by science teachers in-
volved concepts. After teacher training, the science teachers pre-
sented 10 comparisons involving concepts (71.43%) and 4
(28.57%) involving examples.

Second, items were analyzed to determine whether the com-
pared concepts or examples were abstract, concrete, or both. For
science, all of the items of conceptua information mentioned
during baseline and in the intervention phase of the study were
concrete (e.g., shield, cinder, and composite volcanoes). For social
studies, al 8 comparisons in baseline involved both abstract and
concrete items of conceptual information (e.g., capitalism and
communism). During implementation of the routine, 22 of the 25
social studies comparisons involved both abstract and concrete
items of conceptual information (88%), none involved only ab-
stract items of conceptual information, and 3 involved concrete
items of conceptual information (12%).

Third, the number of items selected for each comparison was
determined. In science, during baseline, 2 items (e.g., reptiles and
amphibians) were compared once (50%), and 3 items (e.g., rep-
tiles, birds, and amphibians) were compared once (50%). After
training, science teachers compared more than 2 items atotal of 3
times out of 14 observations (21.43%), and 2 items were compared
in the other 11 observations (78.57%). In social studies in base-
ling, 2 items were compared 4 times (50%), and more than 2 items

were compared 4 times (50%). Five items were involved in one
comparison, and 10 were involved in another in baseline. For
the 25 observations during the implementation condition, social
studies teachers compared 2 items 21 times (84%) and more than 2
items only 4 times (16%).

Satisfaction Questionnaires

The results of the teacher satisfaction questionnaire indicated
that on average the teachers were satisfied with many aspects of
the program. The mean ratings were as follows: flexibility of the
routine, 6.20 (range = 4-7); ease of use, 5.90 (range = 4-7);
acceptable preparation time, 6.10 (range = 5-7); that the Concept
Comparison Table helped students with LD to learn facts, 5.30
(range = 3-7); that the table helped students without LD to learn
facts, 6.30 (range = 5-7); that students with LD perceived the
table as useful, 5.20 (range = 3-7); that students without LD
perceived the table to be useful, 6.0 (range = 5-7); that achieve-
ment for students with LD improved as a result of using the
table, 5.0 (range = 3-6); that achievement for students without LD
improved as a result of using table, 5.67 (range = 5-6); that
attention increased for students with LD, 5.80 (range = 5-7); that
attention increased for students without LD, 6.10 (range = 5-7);
that note-taking skillsincreased for studentswith LD, 5.0 (range =
3-6); and that note-taking skills increased for students without
LD, 5.56 (range = 4—7). They were not satisfied, on average, that
study time increased for students with LD, 4.50 (range = 3-6);
study time increased for students without LD, 4.44 (range = 3-6);
students with LD used the table in studying for tests, 4.50 (range =
2-7); and students without LD used the table in studying for
tests, 4.78 (range = 2-7). The teachers responded in the following
ways when they were asked to judge the likelihood that they would
continue to use the table and routine in their classes, 6.20 (range =
5-7); recommend the table and routine to other teachers, 6.20
(range = 5-7); and recommend the table and routine to others if
in-service instruction were available, 6.40 (range = 5-7).

The questionnaire results from 198 studentsindicated that on the
average they were neither satisfied nor dissatisfied with many
aspects of the comparison instruction. Mean ratings were as fol-
lows:. (a) whether the table helped them follow what the teacher
was saying, 4.96 (range = 1-7); (b) whether the table helped them
to take notes, 4.78 (range = 1-7); (c) whether the table helped
them to focus attention on what was important in class, 4.91 (range
1-7); (d) whether the table helped them to study for tests, 4.80
(range = 1-7); (e) whether the table helped them to do well on
tests, 4.64 (range = 1-7); (f) whether they liked this new way of
teaching as compared with when their teacher did not use it, 4.66
(range = 1-7); and (g) whether the table helped them to improve
their grades, 4.47 (range = 1-7).

General Discussion

These studies provide additional support for the growing body
of evidence that the Content Enhancement Approach to instruction
(Bulgren & Lenz, 1996) can yield positive results with regard to
student learning in classes comprising diverse groups of learners.
They also indicate that teachers can easily learn a complex teach-
ing routine and are satisfied with such a routine.
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Figure 8. Percentage of points earned by Teachers (T) 7 and 8 on the Implementation Checklist.

First, Study 1 provides evidence that NA, LA, and LD students
can benefit from the use of the Concept Comparison Table and
Routine. Those students who seem to benefit the most are the LA
and LD students. The experimental students with LD scored sig-
nificantly higher than control students with LD on both recall
measures and the recognition measure. The experimental LA stu-
dents scored significantly higher than control LA students on both
recall measures. The experimental NA students scored signifi-
cantly higher than control NA students did on the recall measure
that required complete sets of characteristics and categories. The
effect sizes indicated that the differences between the groups were
substantial. In all of the experimental NA, LA, and LD subgroups,
larger numbers of students earned total scoresin the passing range
than in the respective control groups. Thus, Study 1 provides
evidence that performance of NA, LA, and LD students on mea-
sures of higher order thinking (i.e., recall of conceptually related
information) can be enhanced through the use of a graphic device
and an interactive instructional routine.

Second, Study 2 provides evidence that teachers can learn to
prepare a graphic comparison device and construct the device with
their students quickly. The professional development session in
this study was 2 hr long. All of the teachers except 1 exceeded the
mastery level the first time they used the routine in their classes.

The other teacher exceeded the mastery level in her second attempt
after receiving feedback from aresearcher. Additionally, the teach-
ers satisfaction ratings indicated that they were satisfied with the
routine and the graphic devicein many areas. Therefore, the results
of the study suggest that when an instructional innovation is well
defined and teachers are provided with explicit instruction and
concrete examples for using it, their implementation of the inno-
vation is likely to be successful.

Several other findings are worthy of discussion. First, in
Study 1, no significant differences were found between the exper-
imental HA students’ scores and the control HA students’ scores.
This might have been related to a ceiling effect because the control
students' mean Total Score was above 90. Like the NA students,
the experimental HA students earned a substantially higher Com-
plete Set Score than did the control HA students. However, prob-
ably because of the small number of participants in this subgroup,
a significant difference was not found between the groups. Both
the experimental HA students and NA students had better perfor-
mance on the measure requiring the most complex type of reten-
tion of information, the Complete Set Score. This result indicates
that this type of instructional routine may be most helpful to NA
and HA students when information recall demands are complex.
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Figure 9. Percentage of points earned by Teachers (T) 9 and 10 on the
Implementation Checklist.

The LA students seemed to get the biggest boost of al the
subgroups with regard to learning. The mean recall scores of the
LA control group were in the low failing range, and the recall
scores of the LA experimental group were in the average (C)
range. The mean recognition score of the LA control group wasin
the above-average (B) range, and the recognition score of the LA
experimental group was in the superior (A) range. This indicates
that use of aroutine such as the Concept Comparison Routine can
enhance the performance of LA students on a variety of
assessments.

Although significant differences were achieved for LD students
on all measures, both the experimental and control LD students
performed, on average, at the faling (F) level on both recal
measures during the posttest. However, the mean recognition score
of the LD control group was in the average range, and the recog-
nition score of the experimental LD students was in the above-
average (B) range on the posttest. These findings may indicate that
use of a routine such as the Concept Comparison Routine can
enhance the performance of LD students on recognition tests to a
more acceptable grade but does not bring it into the passing range
on recall tests. However, because most tests solely comprise rec-
ognition items (Putnam, Deshler, & Schumaker, 1992), perfor-
mance related to the recognition scores might raise the total score.
Specificaly, the mean total score of students in the LD experi-

mental groups was in the average range, whereas the mean total
score of studentsin the LD control group was in the failing range.

An interesting result of Study 2 is related to the baseline data.
When teachers said that they were going to present a lesson
involving a comparison during baseline, they tended to teach the
information sequentially and did not explicitly make comparisons.
That is, they covered the first topic and then covered the second
topic. Thus, athough the teachers might have been identifying
comparisons as a part of their instruction, they were not focusing
on those comparisons or teaching the students how to make
comparisons.

Another intriguing result of Study 2 is related to the types of
comparisons the teachers made. Many of their comparisons, espe-
cidly those created by the social studies teachers, focused on
examples of concepts and not on the higher order concepts. That is,
they might choose to focus a lesson on comparing Eastern Europe
and Western Europe versus on comparing democracy and com-
munism. Why the teachers made their choices is unknown at this
time. Because many of the examples chosen by the socia studies
teachers included both abstract and concrete characteristics, the
information contained in the examples might have been so com-
plex that it necessitated careful analysis of examples of concepts
with the Concept Comparison Table. In addition, the examples
might have been chosen to provide a foundation of background
knowledge needed to understand the higher order concepts em-
bedded in different types of governments and economic systems.

Additionally, the differences between the science and social
studies teachers are of note. The science teachers tended to com-
pare concepts using concrete characteristics, whereas the social
studies teachers tended to compare examples of concepts using
both abstract and concrete characteristics.

Of concern are some of the satisfaction ratings of the teachers
and students. The teachers had mean ratings below the satisfied
level when they indicated how satisfied they werewith increasesin
study time and student use of the Comparison Table while study-
ing for tests. Perhaps the teachers had not indicated that the table
should be used to study for future tests or that some portion of
course assessments would be based on information on the table.
This notion was not emphasized in the teacher’s manual.

All of the mean students’ ratings were below the satisfied level.
Why they were not pleased with the instruction is unknown at this
time. Therefore, studies are needed to explore students’ satisfac-
tion with the instruction and to bolster their satisfaction, because
teachers report that if students do not like an instructional proce-
dure, they are apt to discard it (Lenz et a., 1991). Perhaps the
different subgroups felt differently about the instruction, and the
ratings of some subgroups pulled down the mean ratings. Cer-
tainly, some subgroups benefited more than others in Study 1.
However, because the ratings were made anonymously in Study 2,
the variability in ratings across subgroups is not known. Satisfac-
tion data specific to different groups of students should be col-
lected in future studies. Interview data would probably also be
helpful in specifying student concerns.

These results extend the research on the use of graphic devices
to the instruction of comparisons. Before this study, no studies had
focused on the use of a graphic device related to live instruction of
comparative information in secondary general education classes.
These results also extend the research on the instruction of con-
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cepts. Although single concepts have been successfully taught and
learned through Content Enhancement Routines such as the Con-
cept Mastery Routine (Bulgren et a., 1988) and the Concept
Anchoring Routine (Bulgren et al., 2000), until the present study
was conducted, no studies had focused on the comparison of two
or more items of complex conceptual information. Unfortunately,
no studies have investigated the effects of using several routinesin
combination. Therefore, future research is needed in this area
Perhaps teachers who have learned how to teach concepts using
the Concept Mastery Routine or the Concept Anchoring Routine
would become more comfortable with the instruction of concepts
and would choose to compare concepts more often than examples.

The results of this research are limited owing to several consid-
erations. Study 1 focused on a single comparison of two examples
of tropical diseases, only one lesson was taught to the students, and
the lessons were taught with close adherence to a script. In addi-
tion, both studies took place in suburban schools, and the teachers
who participated in Study 2 were volunteers who were paid to
participate in the professional development session. Data were not
gathered on the quality of the Concept Comparison Tables, nor
was the quality of tables compared across teachers. In addition,
student performance data were not collected in Study 2. However,
they were collected in a similar study on a routine involving
comparative analogies, and positive student performance effects
were found related to a classroom teacher’s use of the routine
(Bulgren et al., 2000). Additionally, this study did not focus on the
effects of the routine on students ability to make comparisons
independently.

Theresults of thisinvestigation and other studies related to other
Content Enhancement Routines (e.g., Bulgren et a., 1988, 2000)
suggest that using these instructional routines can help teachers
meet the challenges associated with teaching students complex
information and higher order thinking skills in inclusive content
classrooms. Because this research was conducted in secondary
general education classes in which diverse groups of learners were
enrolled, such research can make a contribution to improvement
efforts in secondary schools. Therefore, the research has implica-
tions for pre-service teacher training and ongoing staff develop-
ment efforts designed to help teachers and students respond to the
challenges in today’ s schools to meet standards and become liter-
ate citizens.
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