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CHAPTER 1
INTRODUCTION

Cognitive load is the amount of mental effort that is expended by alearner when he or
sheis participating in instruction. Cognitive load theory has its foundations in learning theory, in
particular in information processing theory (Sweller, 1999, 2003). Cognitive load theory
suggests that working memory is very limited, and only able to hold a small number of items
simultaneously. Memory theorists have proposed different limits, the most widely cited of
whichis Miller’s 7 items, + or — 2 (Baddeley, 1992a, 1992b, 1994; Cowan, 2000, Frick, 1984,
Lachman, Lachman & Butterfield, 1979; Miller, 1956; Simon, 1974). Long term memory is
believed to have avirtually unlimited capacity (Newell & Simon, 1972). While humans have an
unlimited capacity to store information, the capacity to actively processinformation is limited by
the capacity of working memory. Cognitive load theory states that working memory capacities
must be taken into consideration when designing instruction, because to overload working
memory with information or unnecessary processing demands during instruction interferes with
learning (Sweller, 1993). If instruction is designed in away that causes excessive cognitive load,
the instruction will not be effective. The significance of Cognitive Load Theory for instruction is
well documented in the literature (Sweller, 1999; 2003).

Cognitive load is defined as the amount of mental activity that occurs within working
memory. Thisamount of mental activity is directly related to the number of elements that must
be held in working memory at any giventime. There are four general principles of cognitive
load theory (Cooper, 1998):

1. Working memory is extremely limited.

2. Long term memory is essentially unlimited.
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3. The process of learning requires working memory to be actively engaged in the
comprehension (and processing) of instructional material to encode to-be-learned
information into long term memory.

4. If the resources of working memory are exceeded, then learning will be ineffective.

There are three types of cognitive load: intrinsic cognitive load, germane cognitive load,
and extraneous cognitive load (Sweller, 1994; Sweller, van Merrienboer, & Pass, 1998). Intrinsic
cognitive load is generated by the subject matter to be learned; it is an integral part of the
information to be learned. When performing alearning task, a number of elements must be held
in working memory at the sametime. The greater number of elements that are needed in
working memory to learn something, the higher the intrinsic cognitive load is predicted to be.
The concept of element interactivity provides additional refinement to cognitive load theory.
When instruction requires the learner to hold several elements in working memory and to apply
them to the instruction simultaneously, then the instruction is said to have high element
interactivity (Sweller, 1996). Element interactivity has implications for instructional design.
When there is high element interactivity, such as when teaching problem solving or complex
information, then intrinsic cognitive load is high (Pollock, Chandler & Sweller, 2002). Under
these conditions, it isimportant to design instruction in away that reduces cognitive load.

In contrast, extraneous cognitive load is the additional cognitive load imposed upon the
learner by an inefficient instructional design. Extraneous cognitive load is increased when the
instructional design requires that a student hold too many elements in active memory.
Extraneous cognitive load also occurs when elaborate search or problem solving processes are
included in instructional designs, overwhelming the capabilities of active memory (Sweller,
1991; Sweller, 1993). The goa of effective instructional design isto reduce extraneous

cognitive load.
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Another goal of effective instructional design isto increase germane cognitive load in
relation to extraneous cognitive load. One important way to learn is by developing and extending
schemata, thus connecting directly to long term memory capabilities when learning is taking
place (Sweller, 1994). Schemata are also important in intellectual performance because although
multifaceted, they are recognized in working memory as only one element, rendering complex
intellectual tasks easier to accomplish (Kalyuga, Chandler & Sweller, 1999). Germane cognitive
load is imposed on the learner by the act of learning itself and is generated when schemata are
produced and stored in long term memory. A summary of the three types of cognitiveload is
presented in Figure 1. Germane cognitive load uses the space in working memory that remains
after intrinsic and extraneous |oad use the available resources. If there is inadequate working
memory accommodate germane cognitive load, then it is unlikely the learner will be able to
develop new or modify existing schemata. Instructional designs that reduce extraneous cognitive
load and direct the attention of the learner to schema formation thus increasing germane
cognitive load are thought to be among the most effective designs (van Merrienboer, Schuurman,

de Croock, & Paas, 2002; Paas, Renkl & Sweller, 2003; Sweller, van Merrienboer & Pass, 1998.)

Figure 1

Three Types of Cognitive Load
Intrinsic Cognitive | Extraneous Cognitive | Germane Cognitive
Load —ICL Load — ECL Load — GCL

ICL + ECL + GCL = Tota Cognitive Load

The automation of knowledge is another important concept in understanding cognitive load.

Considerable conscious thought and effort to recall and use information is needed when learning
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something new. Asalearner movesto an expert level, the use of the information becomes
increasingly automatic. An expert will be sufficiently familiar with the information to retrieve
and use the information without consciously controlling itsretrieval and use (Sweller, 1994).
Sweller states that intellectual performance can only reach its full potential when knowledgeis
automated. Automation and schema formation free up resources for other learning activities and
reduce the impact of cognitive load on new learning.

Thereisasignificant body of research on cognitive load theory (Sweller, 1999, 2003;
Sweller, van Merrienboer, & Paas, 1998). The implications for instructional design have also
been explored, and the recommended techniques have been shown to be more effective than
traditional instructional designs (Sweller, 1999, 2003). Three related phenomena, the split-
attention effect, the redundancy effect, and the modality effect are the most relevant to the
present research.

When instructional materials have both images and accompanying text, learners must
split their attention between the image and the text. For example, the learner reads a paragraph,
and then is directed to the image with a statement such as“...noticein figure 3...” Insuch a
learning situation, the learner must keep both the related text and the image in working memory
as the information from both is processed in an attempt to understand the material, causing
overload. This phenomenon isreferred to as the split-attention effect. It isnot limited to text
and graphics, but can also occur when alearner’ s attention is split between a computer
presentation and a printed manual, such as when alearner is working with a new software
package (Chandler & Sweller, 1991).

The redundancy effect is an example of “less being more” helpful to the learner. When

instructional materials are designed so that the text and the graphics are redundant, containing
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exactly the same information, the result is extraneous cognitive load. This divided focus results
in less capacity in working memory for learning strategies and high levels of cognitive load
(Chandler & Sweller, 1991).

The modality effect suggests that parts of working memory are specific to different
sensory modes (Penney, 1989; Baddeley, 1992a, 1992b). While the majority of working
memory serves as a general resource, visua and auditory areas of memory are specialized and
can assist with complex learning tasks. Instructional designers are able to present visual
materials as illustrations and textual material in an auditory form, allowing short term memory to
handle the information effectively (Mousavi, Low & Sweller, 1995).

The three effects, split-attention, redundancy, and modality, interact and impact the
effectiveness of instruction. When planning instruction the designer may need to plan for the
modality effect. For diagrams and other instructional materials that would split attention,
designers may present these with auditory text. Care must be taken not to produce the
redundancy effect by simultaneously presenting the same information in both auditory and visual
text modes. Although the simplest way to eliminate the redundancy effect under split-attention
conditions for expert learnersisto eliminate the explanatory text and integrate it into the diagram
(Sweller, 1999), the question of the impact of learner experience on designing instructional
diagrams, and determining when text istruly redundant, is not clear in the literature and requires
further study.

For decades the instructional design field has discussed the use of structured text and text
with signals to cue the learner to key concepts and relationships between ideas (Armbruster,
1986; Jonassen, 1982, 1985). Providing signals or cues in instructional materials can enable the

learner to focus on key concepts (Meyer, 1975; Lorch, 1989), to improve recall of information,

www.manaraa.com



and to improve transfer capabilities for information (Loman & Mayer, 1983; Mautone & Mayer;
2001). Signaling ininstructional text has also been shown to improve performance by
decreasing cognitive load under certain instructional conditions (Jeung, Chandler & Sweller,
1997; Kalyuga, Chandler & Sweller, 1998).

The focus of this study isto examine the effects of cognitive load theory, particularly the
effects of modality and cueing, when learning from text and diagrams. The following review of
the literature on cognitive load and cueing is divided into three sections. First, the literature on
split-attention and redundancy is examined. Second, studies investigating the modality effect are
reviewed. The third section reviews the literature of signaling or cueing related to performance
and cognitive load in instructional design. The study sought to confirm existing research on the
effects of narration vs. written text on cognitive load, and to extend cognitive load research into
the area of signaled text and narration. The findings contributed to the theory and practice
surrounding the design and development of instruction; particularly instruction that is designed

to be offered via the Internet, or web-based instruction.
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CHAPTER 2
REVIEW OF THE LITERATURE

Solit-Attention & Redundancy Effects

When presenting diagrams and explanatory text in multimediainstructional programs, it
has been shown that managing split-attention and redundancy is important to learning
effectiveness. Traditionally, diagrams and explanatory text are presented separately in
instructional materials. Cognitive load theory postulates that splitting the learner’ s attention
between the diagram and the explanatory text causes extraneous cognitive load. A way to
resolve this situation isto integrate the explanatory text into the diagram. In two studies,
Chandler and Sweller (1991, 1992) compared differencesin split source instructional materials
and those with integrated instructions in both an industrial training setting and in anormal
training environment. They found that the integrated instructions groups outperformed the
groups that were given instructions in the split source format. Cerpa, Chandler, and Sweller
(1996) investigated the split-attention effect in a study comparing two groups of students, one of
which used integrated computer-based training software that integrated the manual, and one of
which used a conventional print manual and the associated computer software. Performance of
the integrated computer-based training group on an achievement test was significantly higher
than the manual and software group. Research in thisfield supports the idea that integrated
instructional formats are superior to those that split learner attention and cause increased
cognitive load and decrease levels of performance.

In multimediainstructional design, a designer may be tempted to include an image and
text, and then provide narration that is a repetition of the information, that is, the narrator reads

the text while it isdisplayed. Unfortunately, this strategy does not work as practice or rehearsal

www.manaraa.com



for the learner as intended, but instead forces the learner to pay attention to more than one source
of verbal information, one of which isvisua and the other auditory. Including this redundant
information in the instruction results in increased cognitive load and allows less capacity in
working memory for learning strategies. In astudy of the cognitive constraints of multimedia
learning, Mayer, Heiser, and Lonn (2001) investigated the redundancy effect when presenting
visual text with concurrent audio narration. In this study college students viewed an animation
of how lightning is formed, and concurrently listened to a narration explaining the same
phenomenon. Study participants, who were provided with instruction that included a visual
animation, visual on-screen text, and audio narration of the text, didn’t perform aswell on
retention and transfer tests as participants who received the visual animation and narration, with
no on-screen text. The redundancy effect was produced by thisinstructional design, overloading
the visual processing mechanism of short-term memory and causing the participants to split their
attention between the two formats. The participants in this study were college students and the
materials were presented in a brief instructional format. An important question is whether this
result would hold with ecologically valid materials and participants who had a vested interest in
learning the content.
Modality Effect

Another way to reduce cognitive load isto utilize the multiple-channel capabilities of
working memory, or the modality effect, to present information in away that avoids redundancy
and enhances the processing capacity of working memory. Although it isbelieved that the
majority of working memory serves as ageneral resource, it istheorized that specific parts of it
are dedicated to processing visual information and auditory information (Baddeley, 19923,

1992b; Paivio, 1990). A number of memory researchers (Allport, Antonis & Reynolds, 1972;
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Brooks, 1967; Frick, 1984; Paivio, 1990; Penney, 1989) have demonstrated the effectiveness of
processing information in both the visual and auditory channels of working memory. This
theory, referred to as the multiple modality or multiple-channel hypothesis, has generated a
number of studies which have demonstrated that working memory can be enhanced by using
more than one channel to convey instructiona information. For example, in amultimedia
program where the graphics are presented visually and the textual material is presented in an
auditory form, presenting information in two different modes would allow working memory to
process these pieces of information separately and avoid the creation of extraneous cognitive
load. Tindall-Ford, Chandler, and Sweller (1997) demonstrated the role of visual and audio
elements in the presentation of instruction. In aseries of experimentsin an electrical
apprenticeship program, technical engineering drawings used were designed to test this
hypothesis. Results showed that presenting a diagram with narration was superior to presenting
both diagram and text in visual mode, when measured by performance on and transfer to a
practical task. The authors suggest that this modality effect is due to an expansion of working
memory that provided increased processing power to the learner. In a second experiment, atable
was substituted for the diagram, and was presented to two groups using visual text and narration.
Results were similar to the first experiment. The group who received the table and narration was
superior to the group that received the table with visual text, both in terms of higher performance
and lower measured cognitive load. This second experiment supported theinitial findings, and
also demonstrated the effectiveness of the modality effect in both diagrams and tables. Mousavi,
Low, and Sweller (1995) also suggest that working memory can be expanded by using these
multiple channel capabilities. The authors found similar efficacy of the modality effect when

presenting geometry worked examples to 8" grade students. The materials consisted of 5
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minutes of instruction and included three treatments; a diagram with visual and audio text
(ssmultaneous method), a diagram and visual text (visual-visual method), and a diagram with
narration (visual-audio method). The simultaneous group and the visual-audio group performed
better than the group that received both the diagram and the text visually. Inastudy with
younger students, Leahy, Chandler and Sweller (2003) investigated the modality effect, and
found similar results; that audio and visual presentations were superior to visual only
presentations. This study also tested the redundancy effect, presenting a diagram with both
written text and redundant audio text, and found that the diagram with written text group out
performed the diagram, written text, audio text group. The performance difference was
attributed to aredundancy effect caused by the audio narration, which was needed to understand
adiagram with integrated written text. It wasinteresting to note that the redundancy effect was
produced with younger learners (age 10-11 years) in this experiment. Conversely, Moreno and
Mayer (2002) found in a study of audio presented with concurrent and non-concurrent visual
text, that concurrent presentation of a diagram and visual text was less effective that a sequential
presentation of first a diagram with spoken text and ten the presentation of visual text. The
redundancy effect was not generated because the presentations were sequential. Interestingly,
this study added relevant natural sounds to the lesson on lightning formation (thunder, rain
sounds), but these sounds had no effect on the amount that the students remembered, nor was
there an interaction with redundancy. The findings in these studies are consistent with the
hypothesis that the dual modality format enhanced working memory by allowing the instruction
to be processed more efficiently, reducing cognitive load, and improving participant

performance. A more complex picture of the redundancy effect isalso emerging. A potential
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guestion is whether the results could be replicated in other domains of knowledge with older
participants in actual training.

Clearly, the redundancy effect can be produced by both split attention and the
inappropriate use of dual modalitiesin instruction. There are also implications regarding
redundancy when considering the sequencing of instruction and the expertise of learners. Ina
study of the effects of learner experience on split-attention and redundancy, Kalyuga, Chandler,
and Sweller (2000) presented a diagram with both auditory and visual text to experienced and
inexperienced learners. Their findings regarding the modality effect were consistent with those
of Mousavi et a. (1995) and Tindall-Ford et al. (1997). In these studies, an interesting difference
was found between learners who were experienced with the content of the instruction and
inexperienced learners who were not. When presented with a diagram and auditory text,
experienced learner’ s performance was degraded when compared to performance with only the
diagram. The authors suggest that since the experienced learners were familiar with the content
and could understand the diagram without the text, the redundancy effect was evoked, adversely
effecting both cognitive load and performance. It was concluded that presenting a diagram with
explanatory text in an auditory format enhances working memory for inexperienced learners, but
it causes redundancy for experienced learners.

The findings of these studies indicate that when designing multimediainstruction, @) it is
possible to increase the effective size of working memory by presenting text in an auditory rather
than visual format, b) in order to avoid the redundancy effect, present unique information in each
mode and carefully sequence the instruction, and c) learner experience impacts instructional
design choices. Using these techniques decreases cognitive load and increases learner

performance in multimediainstruction, but it is not clear how to best design instruction to reduce
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cognitive load and improve performance of novice learnersin an actual instructional situation in
anon-technical knowledge domain.
Instructional Cueing

The use of visual cues such as headings and text structure is an accepted technique in
instructional message design, enabling the learner to organize information into the coherent
structure needed for learning (Fleming & Levie, 1993). Text cues have been defined (Meyer,
1975) as elements in the text that guide the learner but do not convey information. These cues
would include titles and headings that are used to provide a framework in the text guiding the
reader to key information (Lorch, 1989; Meyer, 1975, 1985; Armbruster, 1986). It also includes
the use of color codes and other types of aertsthat are used to draw learner attention to key ideas
(Jeung, Chandler & Sweller, 1997; Kalyuga, Chandler & Sweller 1999). A new areafor research
may be audio text, or narration with cues or signals, and its effect on performance and cognitive
load. Use of audio alerts (Lee, 1996), and temporal sound (Mann, 1995) have been discussed in
the instructional design literature, and audio alerts have also been discussed in the human factors
literature (Shneiderman, 1998), but are indicated as away to direct attention to important
information or as afeedback mechanism. Studies are needed to investigate the impact of cued
audio text, or narration, on the effectiveness of instruction.

Loman and Mayer (1983) determined that signaling or cueing improved both recall and
the use of learned information for problem solving. Participants read either asignaled or non-
signaled expository passage and were given arecall test, and atest to determine their success
using the information for solving problems. The signalsin this study consisted of a) preview
sentences, b) underlined headings, and c) logical connective phrases. Participants with signaled

text performed better on the recall of concepts and generated higher quality solutionsto
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problems. Participants with non-signaled text were better able to recall information from the
beginning and end of atext passage and generated low quality solutionsto problems. The
authors concluded that signaling was effective in modifying students' reading strategies.
Although the overall amount of information recalled by the signaled participants was less,
signaling was found to improve both recall of concepts and the ability to transfer information to
develop high quality solutions to problems. A study by Lorch, Lorch and Inman (1993)
examined the effects of text signaling (headings, overviews and summaries) on the recall of
expository text. They found that @) signaling improved recall for both the topics of the text and
for their organization, and b) participants who received signaled text generated recalls that were
organized better than those of participants who read plain text. In several experiments, Mautone
and Mayer (2001) determined that cueing and structuring text information in a multimedia
presentation improved both recall and transfer capabilities for information presented in a brief
training segment. On closer examination of the instructional materials presented to the two
groups of participants, it must be noted that the text structure may also have improved the
readability of the materials.

In the three studies discussed above, the stimulus materials were relatively brief (3-6)
paragraphs of expository text, and the participants were high school or college students. Of
interest is the impact of text signaling on both cognitive load and performance to determine if the
effects of signaling remain significant in alonger training session.

Other types of text cues include highlighting key words or phrases in the text using color,
and for computerized forms of instruction, using animations or highlighting text electronically in
someway. Inastudy that investigated the role of visual signals using both auditory and visual

instruction modes, flashing text was tested as a method to reduce cognitive load in instructional
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materials requiring high and low visual search techniques needed to coordinate audio and visual
information (Jeung, Chandler & Sweller, 1997). For the flashing text treatment, when the audio
text was presented, the corresponding visua portion of the text flashed. When participants used
instructional materials that required high visual searching techniques, electronic flashing was
found to be useful to guide the visual search in a mixed modality instructional format. Ina
related experiment, no significant benefit was found for flashing text in instructional materials
with alow visual search requirement. The findings suggest that for instructional materials where
the visual search requirements are high, inclusion of visual indicators (flashing) will direct the
learner to the appropriate text. This design was thought to improve the effectiveness of the
materials by reducing the cognitive load that results from the visual search processes.
Participantsin this study were 6" year primary school students, and the instructional materials
were of brief duration and were in the area of geometry. Cognitive load was not measured in
these experiments, but was suggested as the cause of the differences in performance on the
achievement and transfer tests. Inasimilar experiment, Kalyuga, Chandler and Sweller (1999),
used color-coded text in an attempt to reduce cognitive load caused by searching for relevant
information on adiagram during instruction. The diagram with text was color coded so that the
parts of the diagram, and their associated text were presented in the same color. For example, in
describing the function of a circuit, both the area of the diagram with the switch, and the text that
discussed the function of the switch in completing the circuit, were color-coded blue. It was
predicted that the color-coded presentation would produce less cognitive load for learners than
the traditional instructional format, supporting the hypothesis that color-coding reduced split-
attention and reduced cognitive load. The findings supported this hypothesis; the color-coded

diagram and text group had higher test performance and lower cognitive load than the group that
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received conventional instruction. The authors suggested that when instructional text is
presented in awritten form, the search needed to coordinate diagrammatic and textual material
can be simplified, and resulting cognitive load can be reduced by using color-coding or other
signalsto guide the learner. Participantsin this study were studentsin the first year of atrade
apprenticeship program. The instruction and testing was completely computer-based and the
whole session took one hour. Of the signaling studies examined here, only this one took placein
an actual training setting. Further research isrequired to test the use of signaling in instructional
materials to reduce cognitive load and improve performance.

Although there is extensive research on the effectiveness of cues presented in visual text,
there isagap in the education literature on the effectiveness of signaled audio text. Since
signaled visual text has been shown to be effective way to improve instructional effectiveness,
signaled audio text that is presented as narration may also be an effective strategy. Thereis some
information in the literature regarding the use of audio alerts in multimediainstruction. Mann
(1995) investigated the use of temporal sound, or spoken information in a multimedia program
used to present highlights and details of the instruction, and found that temporal sound may help
learners focus attention on critical information and improve learning. In an overview of interface
design elements for instruction, Lee (1996) suggests that audio feedback be used sparingly
because too many audio aerts may confuse or annoy the learner. The human factors literature
addresses audio alerts as away to direct a computer user’s attention to important information. In
a comprehensive summary of alertsin the human factors literature, Shneiderman (1998)
recommends using soft tones for regular positive feedback and harsh sounds for emergency
situations. Further research is needed on the effect of sound and narration on learning and

cognitive load, particularly with respect to signaled or cued narration.
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Evidence Based Medicine

Evidence based medicine (EBM) content material will be used in this study. EBM refers
to the use of the best evidence in the medical literature to make medical decisions regarding
patient care. One of the many challengesin the practice of medicine islocating current and
authoritative information to answer the many questions that occur during the course of caring for
patients (Sackett, 2000). Even the most up to date health care provider frequently encounters
gapsin professional knowledge that must be filled rapidly by reliable sources. Although the
medical literature is an authoritative source, it is voluminous and increases exponentially each
year. Empirical studies have shown that medical literature searching is difficult, and searches
performed by medical professionals are not always successful (Sutcliffe, Ennis & Watkinson,
2000). EBM isaway to select the best the medical literature based upon judgements of which
literature is the most scientifically accurate and relevant for patient care (Grandage, Slawson, &
Shaughnessy, 2002). Leadership for EBM teaching and research islocated at the Centre for
Evidence-Based Medicine at Oxford University and at McMaster University in Hamilton,
Ontario. In recent years, the medical community has adopted the EBM Pyramid, proposed to
establish a hierarchy of evidence for physiciansto use in selecting resources (Haynes, 2001;
McKinnell, Elliott, & Frankish, 1999). The four levels of the pyramid are System, Synopsis,
Synthesis and Studies (see Figure 2). The top layers of the pyramid are contain the best and
most efficient evidence for patient care, and physicians are encouraged to search System
resources first before trying to locate Synopses on atopic, and so on down to Syntheses and
Studies.

The Accreditation Council for Graduate Medical Education (ACGME) requires that

resident physicians demonstrate competency in 6 areas, one of which is Practice-Based Learning
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and Improvement. Many hospitals, such as the one where this project will take place, are
teaching techniques in EBM literature searching to fulfill this competency. Literature searching
isaway to locate specific topical information in computerized databases that are available in
libraries. EBM literature searching techniques was the subject matter taught to participantsin
this study.

Figure 2

The Evidence Based Medicine Pyramid

Problem

This study will extend the current research into the effectiveness of visual text, auditory
text, and cueing for both types of text in instructional diagrams. These effects will be examined
in an actual training situation, which will advance the research in afield where much of the
research has been done with college students in experimental settings using brief instruction.
Conducting the research using the library and information science domain of knowledge is also
unique in that most of the previous research has been done using subject matter in technical areas

such as mathematics and engineering. This study is designed to examine how visual text, audio
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text and cueing impact cognitive load and performance of first year resident physicians when
they are being trained on EBM literature searching procedures in an actual instructional setting in
amedical library. Previous studies examining the impact of visual vs. audio text and cueing on
cognitive load and performance have primarily concentrated on short instructional segments and
have used students as research participants. The purpose of this study isto investigate the effects
of text format and text and audio cueing in an actual instructional setting with professional
learners using EBM subject matter for the first time. The following paragraphs describe
hypotheses for this study.

Prior research has demonstrated that working memory can be enhanced by employing the
modality effect. Studies by Tindall-Ford, et al. (1997) and Mousavi, et al. (1995) concluded that
presenting a diagram with accompanying audio text or narration produced lower cognitive load
and higher performance in research participants than a diagram with visual text. The following
hypothesis will test the theory further, in a new domain of knowledge and in an actual training
setting. It is predicted that novice participants using instructional materials with audio text will
experience lower cognitive load, achieve higher recall and formulate superior EBM literature
searches than will novice participants using instructional materials with visual text.

Signaled or cued text has been found to effectively improve recall, problem solving, and
transfer (Lorch & Mayer (1983); Mautone and Mayer (2001). Similarly, Jeung, Chandler and
Sweller (1997) found that flashing visual text used to highlight important parts of the
accompanying audio text, successfully directed learner attention to important pointsin the
instruction. Kalyuga, Chandler and Sweller (1999) found that text that was color coded to
coordinate with an accompanying diagram reduced cognitive load when compared with a non-

coded version of the sametext. The following hypothesis will add to this body of research by
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testing the effects of signaling on cognitive load and transfer in a new domain of knowledge and
in an actual training situation. It is hypothesized that novice participants using instructional
materials with cued visual text will experience lower cognitive load, achieve higher recall and
formulate superior EBM literature searches than will novice participants using instructional
materials with visual text without cues.

Thereisagap in the education literature concerning the effectiveness of audio text, or
narration, with cues. Audio aertsin multimediainstruction were discussed by Mann (1995),
who investigated the use of temporal sound and found that it may help focus attention on critical
information and improve learning. Lee (1996) suggests that audio feedback be used sparingly
because too many audio aerts may confuse or annoy the learner. In the human factors literature,
audio aderts are discussed as away to direct acomputer user’ s attention to important information
(Shneiderman, 1998). In order to investigate the possible effectiveness of instructional narration
with cues, it is hypothesized that novice participants using instructional materials with cued
audio text will experience lower cognitive load, achieve higher recall, and formulate superior
EBM literature searches than novice participants using instructional materials with non-cued
audio text.

In summary, the hypotheses for this study are listed below, and will be tested in a new
domain of knowledge and in an actual training setting, with older participants, actively involved
in the medical profession.

1. Itispredicted that novice participants using instructional materials with audio text will

experience lower cognitive load, achieve higher recall and formulate superior EBM

literature searches than will novice participants using instructional materials with visual

text.
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2. Itishypothesized that novice participants using instructional materials with cued
visual text will experience lower cognitive load, achieve higher recall and formulate
superior EBM literature searches than will novice participants using instructional
materials with visual text without cues.

3. Itishypothesized that novice participants using instructional materials with cued

audio text will experience lower cognitive load, achieve higher recall, and formulate

superior EBM literature searches than will novice participants using instructional
materials with non-cued audio text.

When the presentation format of instruction is changed, the learner’ s cognitive approach
to the material isalso changed. If visual text is presented to learners, they must read and process
the information. If narration is used the learner must hear and processit. Theories regarding
preferred learning styles are fairly detailed, and promote the idea that individuals prefer different
ways of learning. But there is no theoretical bridge between learner preferences and cognitive
load theory or any literature regarding how alearner’ s preference for reading or listening effects
their performance, recall or cognitive load. The following research questions are designed to
gather more information about these interesting concepts.

1. What are learner’ s attitudes toward the presentation of instructional text? Do they

prefer audio text or visual text when learning from diagrams?

2. What are learner’ s attitudes toward text with cues? Do learners prefer visual text and

audio text with cueing or visual text and audio text without cueing when learning from

diagrams?
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CHAPTER 3
METHOD
Participants and Research Design
The study tested participants recall, performance, rating of cognitive load, and
preferences when taking a web-based instructional course on EBM literature searching concepts
and procedures. The Human Investigation Committee at Wayne State University and Henry
Ford Hospital Institutional Review Board were consulted and their approval was received for this
research. Participants were 78 first-year resident physicians, employed at a major teaching
hospital in Detroit, Michigan. The participants were drawn from a pool of 123 first year
residents at the institution. Although each of the residents were contacted to participate in the
research, multiple times as necessary, there were 45 residents who could not participate due to
scheduling difficulties. All residents are required to demonstrate competency in EBM literature
searching as part of the residency training curriculum. The participants received a medical
degree from amedical school that is accredited by the American Association of Medical
Colleges, were computer literate, and were amost equally divided between males and females.
Although the plan was for the participants to have no prior training in EBM literature search
techniques, selected residents did receive training from a faculty member after the study began.
This situation is discussed further below. Participants received a pretest at new resident
orientation. Participantswould be eliminated from the study if a statistically significant
relationship is shown between the pretest and objective test results. The 5 item pretest had
completely different questions than the 25 item objective test that was given to participants at the

end of the study. The pretest and objective tests were designed this way to preclude any
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incidental learning that could have caused inflated results on the objective test. Informed
consent was required for this study.

The study was a 2 text (audio text and visual text) X 2 signal (signaled and non-signal ed)
design. Treatments were delivered via a 60-minute web-based instructional program that
comprised actual instruction on EBM literature searching techniques, entitled Finding the Best
Evidence (See Appendix F). Group 1 received visual text without signals. Group 2 received
visual text with visual signals. Group 3 received audio text without signals. Group 4 received
audio text with signals.

Major dependent variables were recall, performance, cognitive load, and learner
preferences. These were measured by the following instruments; (a) a knowledge test of EBM
concepts, (b) ademonstration of EBM literature searching skills, (¢) arating of cognitive load,
(d) and a measure of learner preferences for audio text, visual text, and both of these with and
without signals.

Materials

A 60-minute web-based instructional unit was developed on Evidence Based Medicine
searching techniques and databases. Included was a definition of the best evidence for patient
care, adescription of information found in 7 EBM resources, and literature searching techniques
to be used for extracting the best information. Interactions for the instruction were built based on
Jonassen’ s generative strategies model (Jonassen, 1988), and included multiple choice questions,
matching and listing tasks built into the web-based instruction. These embedded processes
provided rehearsal, mnemonics, exemplifying, analysis of key ideas, analogies and synthesis
based exercises to aid learners to understand the subject matter. Examples included disease

processes and treatments that are familiar to resident physiciansin their first year of training.
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Since two treatments included narration, a video scriptwriter with 25 years of experience with
developing instructional video was consulted regarding the appropriateness of the text for
narration, and found that no changes were necessary for the script to be intelligible both as visua
and audio text. A trained actor provided the narration for the treatments that required it.
Instruments

The present research seeks detailed information regarding the way presentation methods
impact learning and performance. The instruments for the study were aso detailed, and
measured the effects of cued and non-cued visual and auditory text by; a) evaluating the
cognitive load of the participants, b) identifying the format in which they prefer to learn new
information, c) testing participants recall of either cued or non-cued material, and d)
determining how well participants can use their new knowledge to complete EBM literature
searches.

Cognitive Load Assessment. A web-based mental effort rating scale was administered
immediately after the instruction to all participants to gather their subjective assessment of
cognitive load. The subjective cognitive load assessment that was used in this study was
developed by Paas and VanMerrienboer (1994) and has been used in over 20 studies to measure
cognitive load. The reliability of the rating scale was tested in two studies, and the coefficient of
reliability (Cronbach alpha) was 0.90 and 0.82 respectively. In atest of sensitivity, the mental
effort rating scale was shown to be sensitive to cognitive structures that were generated by
different instructional strategies. Thereliability and sensitivity of the measure is statistically
significant. Thisrating scale consists of one question that is rated on a 9-point modified Likert
scale. It was administered as the first question in the Learner Preferences Test in order to avoid

any confounding by the testing.
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Learner Preferences. A web-based instrument was used to examine learner preferences
for audio text vs. visual text, and for visual text and audio text with and without cues. The
participants were shown the diagram and text for all four treatments, and rated the treatments
according to their preferences by assigning numbers one to five, five indicating the most
preferred treatment.

Objective Test. A web-based objective test was administered to all participants to
determine the amount of information they learned. Thistest was unique and did not contain any
of the same questions used on the pretest.

Performance Test. A performance test was administered to determine how well the
participants are able to complete a successful EBM literature search after taking the instruction.
The performance test consisted of two clinical questions that could be answered by specific
resourcesin the medical literature. The clinical questions were designed to encompass medical
problems that typically occur in the practice of first year resident physicians. The literature was
searched for test questions that have been used successfully in other EBM instruction, and the
guestions were selected from this pool by 3 experienced medical librarians and reviewed by a
physician who is actively involved in the Internal M edicine Residency program. The two test
guestions that were devel oped for the performance test were carefully selected by the medical
librarians so that there was only one correct answer for each of the two questions. This work
was made easier because the participants were taught to search the EBM literature in the most
efficient way, moving from the top to the bottom of the EBM pyramid using only the 7 specific
resources that were part of the instruction. The participants applied the information they learned
during the web-based instruction and attempted to select the correct resources and to answer the

guestions. The quality of the information they located was also evaluated. The evaluations
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were completed by 3 medical librarians using arubric. A rubric is a scoring instrument that
allows tests to be scored objectively by defining all possible results and relating theseto a
precise number of points. The rubric was developed by ateam, which included a medical
librarian, a physician actively involved in the Internal Medicine residency program, and an
educational specialist from the department of Internal Medicine. The rubric was constructed to
reflect whether the evidence based information resources selected were the correct, and whether
the results of the search contained the correct answer to the clinical question. All four treatment
groups received the same performance test, which was administered last.

Treatments. Four treatments were designed to test the hypotheses regarding audio text,
visua text, with and without signals. The treatments were designed with the assistance of three
subject-matter experts; a Master’s prepared medical librarian with 8 years experience, aMaster’s
prepared librarian with 28 years experience, and a staff physician actively involved in the
Internal Medicine residency program. The subject-matter experts have experience with EBM
literature searching techniques and the ACGME competency requirements for resident
physicians.

1 Treatment four incorporated three diagrams summarizing an important concept in

EBM literature searching, and these were accompanied by narration that included
audio cues for the most important conceptsin the instruction. To produce these
cues, the narrator used his voice to emphasize the material. The participant
proceeded to the computer, put on a headset, and started the program. Each
treatment took approximately 60 minutes. The treatment was immediately
followed by a 30-minute session that included a rating of cognitive load, a

measure of learner preferences for audio text, visual text, and for visual and audio
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text with and without cues, an objective test of recall, and a performance test to
demonstrate EBM literature search skills. These measures were also taken by the
remaining 3 treatment groups.
2. Treatment three had the same three diagrams as treatment four, and the diagrams
were accompanied by audio text without cues.
3. Treatment two had the same diagrams as the others, and had visual text with cues.
These signals were produced by highlighting words in the instructional text on the
computer screen.
4, Treatment one had the same diagrams, and had visual text with no cues.
Testing the Materials
Before the study began, the four treatments and the instruments were evaluated by an
instructional designer, tested by two trained medical librarians, and field-tested by four volunteer
resident physicians who are in their second year of training. Second year residents were chosen
to evaluate the materials because they are the group which shares the most characteristics with
the research participants without actually using potential research participants to test the
materials. Revisions were made to the instructional materials and treatments based on the
developmental testing. Minor changes made related to clarifying the instructional procedure for
the participants and correcting typographical errors.
Procedure
The pretest was administered to all first year physician residents during new resident
orientation. The residency program directors encouraged the residents to participate and
complete their required EBM training in atimely way. Resident physicians made an

appointment at their convenience to participate in the study. Residents who did not participate in
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the study will be able to participate in the EBM instruction after the data are gathered and the
instruction is released for general participation.

Data collection occurred during a normal week for medical residents, which is actually a
7-day, 80-hour week. Blocks of time were established during the day and afternoon shiftsto
accommodate the scheduling needs of the participants. The treatments and research instruments
were completed in the study area of the hospital library. Participants were randomly assigned to
atreatment group, in the order in which they entered the library for the study.

The participants were seated in a study carrel that contained a computer. The following

procedure was used:
1 The research librarian logged the participant into the session
2. She explained the procedure for completing the instruction, including how to print

the searching test.

3. The participant went through the instruction, including the following steps:

4, EBM web-based instruction program

5. Learner preferences test, including cognitive load measure

6. Objective test

7. Performance test

8. L ogout
Each participant moved through these items at his or her own pace. Each person waslogged in
using a password and ID that identified the participant and allowed data from their session and
their test results to move from the web instruction into a database. The participant completed
one of four web-based instruction programs depending upon the treatment group to which he or

shewas assigned. For example, for treatment four they put on headsets and went through the
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instruction. The headset was needed because the stimulus materials consist of three diagrams
accompanied by narration, or auditory text. When the participant got to the screens with those
diagrams, they rolled their mouse over the diagram to activate the narration. Treatment three
participants also use the headphones. In treatments two and one, participants rolled the mouse
over the diagrams, and the text appears on the screen to the right of the diagram. No headphones
were used. Only three participants took part in the research at any given time, and they were not
able to see one another. Their use or non-use of headphones did not affect them. After they
completed the treatment, participants then completed the multiple choice learner preferences test
with cognitive load measure. Next participants completed multiple choice objective test.
Participants answers were scored and recorded by the program. The final activity was the
performance test. The participant read 2 clinical questions, and completed an EBM literature
search on each to find answers. They printed out their answers. These answers were scored by 3
professional medical librarians using arubric. After completing the session the participant was
logged out by the research librarian. The elapsed time for each segment of the study was
recorded. The average time that was taken by participants to compl ete the instruction was 89
minutes. Three computers were used to administer the treatments and the instruments. These
computers were Dell desktop systems, with 2.40 GHz, 512 MB of memory, aflat panel 17"
monitor, running Windows XP, with an integrated Sound Blaster compatible AC97 sound card.
The computer will have a Logitech 2-button optical mouse and a Radio Shack head-set.

A summary of the hypotheses, research questions, instruments which were used for the analysis

and assessment, and the statistical analyses are summarized in Table 1.
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Hypotheses, Research Questions, Instruments and Statistical Analyses
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Hypotheses and Research Questions

Instruments

Statistics

Hypothesis 1:

Novice participants using instructional materials
with audio text will experience lower cognitive
load, achieve higher recall and formulate superior
EBM literature searches than will novice
participants using instructional materials with visual
text.

Cognitive load measure
Objective test
Performance test

MANOVA and univariate
analysis as heeded

Hypothesis 2:

Novice participants using instructional materials
with cued visual text will experience lower
cognitive load, achieve higher recall and formulate
superior EBM literature searches than will novice
participants using instructional materials with visual
text without cues.

Cognitive load measure
Objective test
Performance test

MANOVA and univariate
analysis as needed

Hypothesis 3: Cognitive load measure MANOVA and univariate
Novice participants using instructional materials Objective test analysis as needed

with cued audio text will experience lower cognitive  Performance test

load, achieve higher recall, and formulate superior

EBM literature searches than will novice

participants using instructional materials with non-

cued audio text.

Research Question 1. Learner preferences test Paired t-test

What are learner’ s attitudes toward the presentation
of instructional text? Do they prefer audio text or
visual text?

Wilcoxon rank sum test
AVNOVA

Research Question 2:

What are learner’s attitudes toward cued and non-
cued text? Do learners prefer visua text and
narration with cues, or visua text and narration
without cues?

Learner preferences test

Paired t-test
Wilcoxon rank sum test
AVNOVA
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CHAPTER 4
RESULTS
MANOVA Procedure

Multivariate analysis of variance was performed using the SAS procedure PROC GLM.
The outcome vector for the MANOV A considered the three primary measures: cognitive load,
recall score and literature search score. Aninitial analysis used all four groups to test for
interaction between text type (audio or visual) and cuing (present or absent). Since the specific
research hypothesis dealt with groups two at atime, regardless of the result of the interaction
test, MANOVA was also used to test each of the three hypotheses. Finaly, MANOVA’s
adjusting for prior evidence based medicine training, were also performed. An aphalevel of .05
was used for all statistical tests.

Univariate Analysis

The primary outcome variables were compared one at atime using Wilcoxon rank sum
tests. Cognitive load and searching test results were also categorized as (difficult yes/no) and
completely correct or not, respectively, and compared by chi square tests.

The search test score assigned by the three scorers were compared by a Kruskal-Wallis
test. (The Kruskal-Wallistest is a generalization of the Wilcoxon rank sum test for more than
two groups.)

Preliminary Analysis of Variables Used in MANOVA

Basic summary statistics for the MANOVA analysis variables are shown in Table 2.
There were no significant correlations among the primary outcomes. The correlations ranged
from 0.042 to -0.138, p ranged from 0.229 to 0.716. The pre-test score did not correlate with the

main outcomes (r=-0.076 to 0.072), but had a modest correlation with how long into the
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residency year a student was (r=0.301, p<.01). Theresidency time aso had modest correlation

with how long was spent on the training (r=0.241, p<.01). Finally, the time spent on thetraining

had modest correlations with the objective and searching test scores (r=0.251 and r=235, p<.05),

but no correlation with cognitive load (r=0.158, p>.05).

Table2

Means and Standard Deviations or Percentages for Variables Used in MANOVA Anayses

Plain Text Plain Audio Cued Text Cued Audio
(N=20) (N=19) (N=20) (N=19)
Variable Response Mean [SD] Mean [SD] Mean [SD] Mean [SD]
Cognitive 1-9 (9=Difficult) 4.2 [1.6] 4.6 [1.7] 4.3 [1.6] 3.7 [1.3]
Load
Objective Test 25 Maximum (Best) 20.3 [2.3] 20.1[3.3] 19.3 [3.3] 20.2 [3.1]
Score Score
Searching Test 0, 1 or 2 Points 1.3 [0.6] 1.3 [0.5] 1.2 [0.6] 1.6 [0.5]
Score
Searching Test 0 of 2 Correct 1( 5%) 0( 0%) 2 (10%) 0 ( 0%)
Results
1 of 2 Correct 12 ( 60%) 13 (68%) 12 (60%) 8 (42%)
2 of 2 Correct 7 (35%) 6 ( 32%) 6 ( 30%) 11 ( 58%)
Prior EBM No Prior EBM 15 ( 75%) 11 ( 58%) 14 ( 70%) 13 ( 68%)
Training
Prior EBM 5 (1 25%) 8 (42%) 6 (1 30%) 6 ( 32%)
MANOVA Results

The MANOVA p-values for interaction, main effects and three pre-specified hypotheses

areshown in Table 3. No testswere statistically significant. Results were similar with and

without adjustment for prior EBM training. The smallest p-values were observed for hypothesis

3, that cued audio text would give better outcomes than plain audio text but these were not

statistically significant, (p>.05).
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Table3

MANOVA Significance Test Results With and Without Adjustment for Prior EBM Training

Adjusted for p
Unadjusted p Prior EBM Adjusted for
Effect d F Unadjusted Training Prior EBM
df E Training
Interaction (text type vs. 3,72 158 0.201 3,71 202 0.118
cuing)
Main Effects
Text Type 3,73 0.99 0.405 3,72 084 0.479
Cuing 3,73 047 0.702 3,72 045 0.718
Hypothesis 1 3,35 0.26 0.852 3,3 044 0.723
Hypothesis 2 3,36 0.61 0.612 3,35 118 0.333
Hypothesis 3 3,34 1.88 0.151 3,33 185 0.158

All F-statistics are not statistically significant, p>0.05

Univariate Results
The univariable analysis results for the three primary hypotheses are shown in Tables 4A,
4B and 4C. There were no statistically significant differences. For hypothesis 3 (See Table 4C),

the cognitive load was not significant (p>.05).

Table 4A

Univariable Comparisons for Hypothesis 1. Plain Text vs. Plain Audio

Plain Text Plain Audio
(N=20) (N=19)
Variable Response Mean[SD] Mean[SD] p

Cognitive Load 4.2[1.6] 4.6 [1.7] 0.451
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Plain Text Plain Audio
(N= 20) (N= 19)
Variable Response Mean[SD] Mean[SD] p
Cognitive Load Difficult CogLoad<=4 15(79%) 14(74%) 0.703
CogLoad>=5  4(21%) 5 (1 26%)
Objective Test Score 20.3[2.3] 20.1[3.3] 0.877
Searching Test Score 1.3[0.6] 1.3[0.5] 1.000
Searching Score Detail 0 1( 5%) 0( 0%) 0.579
1 12 (60%) 13 (68%)
2 7 ( 35%) 6 ( 32%)
Oorl 13(65%) 13(68%) 0.821
2/2 Correct 7 ( 35%) 6 ( 32%)
Total Timein Minutes 85.8[33.7] 98.3[354] 0.181
Table 4B
Univariable Comparisons for Hypothesis 2: Plain Text vs. Cued Text
Plain Text  Cued Text
(N=20) (N=20)
Variable Response Mean[SD] Mean[SD] p
Cognitive Load 4.2 [1.6] 4.3[1.6] 0.751
Cognitive Load Difficulty CogLoad<=4 15(79%) 15(79%) 1.000
CogLoad >=5 4 ( 21%) 4 ( 21%)
Objective Test Score 20.3[2.3] 19.3[33] 0.325
Searching Test Score 1.3[0.6] 1.2[0.6] 0.631
Searching Score Detail 0 1( 5%) 2 (1 10%) 0.815
1 12(60%) 12 ( 60%)
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Plain Text Cued Text
(N=20) (N=20)
Variable Response Mean[SD] Mean[SD] p
2 7 (1 35%) 6 ( 30%)
Oorl 13(65%) 14(70%) 0.736
2/2 Correct 7 ( 35%) 6 ( 30%)
Total Timein Minutes 85.8[33.7] 92.7[37.8] 0.503
Table 4C
Univariable Comparisons for Hypothesis 3: Plain Audio vs. Cued Audio
Plain Audio Cued Audio
(N=19) (N=19)
Variable Response Mean[SD] Mean[SD] p
Cognitive Load 4.6 [1.7] 3.7[1.3] 0.100
Cognitive Load Difficulty CogLoad<=4 14(74%) 18(95%) 0.075
CogLoad>=5  5(26%) 1( 5%)
Objective Test Score 20.1[3.3] 20.2[3.1] 0.965
Searching Test Score 1.3[0.5] 1.6[0.5] 0.120
Searching Score Detall 1 13 ( 68%) 8 (42%) 0.103
2 6 ( 32%) 11 ( 58%)
Oorl 13 ( 68%) 8 (142%) 0.103
2/2 Correct 6 ( 32%) 11 ( 58%)
Total Timein Minutes 98.3[35.4] 99.7[42.7] 0977
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Learner preferences were studied to determine whether:

1) Learnersprefer audio text or visual text when learning from diagrams.

2) Learners prefer audio or visual text with or without cueing when learning from

diagrams.

Participant preferences of mode of information presentations are shown Table 5. The overall

proportions preferring audio text and cueing were 42% and 77%, respectively. The exact 95%

confidence intervals for these binomial proportions were 31% to 54% and 66% to 86%,

respectively. Since the confidence interval for text includes the 50% proportion, the data did not

indicate a significant preference for audio text vs. visual text (p>.05). However, since the

confidence interval for cueing does not include the 50% proportion, the dataindicated a

preference for cueing that is statistically significant (p<.01). That is, there is evidence that the

participants preferred cueing, but no preference with respect to audio or visual text was

determined.
Table5

Preferences For Screen Type Most Liked

Screen Most Liked N Percent
Plain Text 9 11.54
Plain Audio 9 11.54
Cued Text 36 46.15
Cued Audio 24 30.77
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Preferred Treatment

A summary of participants who did and did not receive the treatments that they preferred
isreported in Table 6. For the 20 participants who received the treatment that they stated that
they preferred on the Learner Preferences Test, no evidence was found that a preference match
influenced cognitive load, recall or performance.
Table 6

Summary of Participants Receiving Preferred or Not Preferred Treatment

Not Preferred Preferred

(N=58) (N=20)
Variable Response Mean [SD] Mean [SD] p
Cognitive Load 4.1[1.7] 45[1.2] 0.408
Cognitive Load Difficulty Cog Load <=4 45 (80%) 17 (85%) 0.646
CogLoad >=5 11 (20%) 3 (15%)
Objective Test Score 20.1[3.0] 19.5[3.2] 0.374
Searching Test Score 1.3[0.5] 1.410.7] 0.458
Total Timein Minutes 91.9[33.1] 100.1[47.5] 0.400
Pre-Test Score 2.3[1.0] 22[09] 0552
Training Month 4.70.8] 5.2[0.9] 0.052

Test Results

Means of the test scores from the study reflected the expectations that were established
when the study materials were pilot tested by the second year residents. The pilot test produced
3 usable sets of test data. One of the 4 residents who participated in the pilot test completed all
of the instruction and testing in twenty-five minutes and his results were removed from the pilot

because the trial was inadequate. Study test results and presented in Table 7 and the Pilot test
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results are presented in Table 8. For not-preferred vs. preferred treatments, the participants mean

scorewas 2.3 and 2.2 on the pre-test, 20.1 and 19.5 on the recall test and 1.3 and 1.4 on the

performance test respectively.
Table7
Summary of Participants Test Scores
Not Preferred Preferred
(N=58) (N=20)
Variable Mean [SD] Mean [SD] p
Pre-Test Score 2.3[1.0] 2.2[0.9] 0.552
Objective Test Score 20.1[3.0] 19.5[3.2] 0.374
Searching Test Score 1.3[0.5] 1.4[0.7] 0.458

Similarly, the pilot test residents mean score was 20 on the recall test and 1.3 on the searching
test respectively. These data show the expected distribution of scores for participants that scored
high and low, and support the proposition that there is no ceiling effect reflected in the data.
Table 8

Summary of Pilot Test Scores

Variable Pilot Test Scores
Objective Test Score 20.0
Searching Test Score 1.3
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Analysis of Scoring
Scores were analyzed according to who among the three scorers scored the searching test,
to look for a bias toward harder or easier scoring. The differences among in scores given by the

three scorers were not statistically significant (p>.05 by Kruskal-Wallis test).
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CHAPTER5
DISCUSSION
Hypotheses
In this study, three hypotheses were investigated to determine whether visual or audio
text, with and without cues, were the most effective methods to present instructional text, as
measured by cognitive load, recall and performance of the study participants.
1. Novice participants using instructional materials with audio text will experience lower
cognitive load, achieve higher recall and formulate superior EBM literature searches than
will novice participants using instructional materials with visual text.
2. Novice participants using instructional materials with cued visual text will experience
lower cognitive load, achieve higher recall and formulate superior EBM literature
searches than will novice participants using instructional materials with visual text
without cues.
3. Novice participants using instructional materials with cued audio text will experience
lower cognitive load, achieve higher recall, and formulate superior EBM literature
searches than will novice participants using instructional materials with non-cued audio
text.
The main effects and the three hypotheses were not statistically significant for any of the
measures. Hypothesis one, that audio text would produce more positive results than visual text,
and hypothesis two, that cued visual text would produce superior results when compared to
visual text without cues, were not supported. Although not statistically significant, the largest
differences in means or proportions were observed for hypothesis three (see Table 4C), which

predicted that cued audio text would give better outcomes than plain audio text. There is strong
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evidence in the literature that signaling or cueing is an effective way to direct learner attention to
key topics, improve recall, transfer of training, problem solving, and learner organization
(Loman & Mayer, 1983; Lorch, Lorch & Inman, 1993; Mautone & Mayer, 2001). The use of
audio alerts and temporal sound has also been discussed in the instructional design and human
factors literature (Lee, 1996; Mann, 1995; Shneiderman, 1998), but research on narration with
cues or signals, and its effect on recall, performance and cognitive load are new with the present
research. For the present research, it is noteworthy that the mean for cued audio text was 1.6
compared with the mean for plain audio text which was 1.3. Upon further analysis, it was noted
that of the proportion of learners who received a perfect score (2 out of 2 correct) on the
searching test, 58% received the cued audio treatment and 32% received the plain audio
treatment. Thisresult indicates the datais consistent with practical significance for cued audio
text, even though it is not statistically significant. The data suggest a need for further research
into this phenomenon.

This research sought to answer the question of whether the widely documented research
results on cognitive load and performance could be replicated with ecologically valid materials
and participants who had a vested interest in learning the content. The course which carried the
stimulus materials was specifically designed for the study population, to fulfill the ACGME
competency for Practice Based Learning and Improvement that all residents in the United States
are required to accomplish. The hypotheses were not supported, and the results were not
replicated as anticipated. Explanations for these results are discussed in detail below.

Expert Reversal and Intelligence
One explanation for the lack of arelationship between the hypothesized variablesis a

recent addition to cognitive load theory, the expertise reversal effect. Expert reversal occurs
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when experts are provided with instruction that is most useful to novices, and the extra
information that is not needed by the experts creates a redundancy effect and increases
extraneous cognitive load (Kalyuga, Ayres, Chandler, & Sweller, 2003). Another recent addition
to cognitive load theory is a deeper understanding of schema formation, and that there are
changesin cognitive load as alearners expertise develops (Paas, Renkl, & Sweller, 2003).
Since the data for the pretest did not interact significantly with the other test resultsin this study,
and it is clear that participants were novices with the topic of the instruction, EBM literature
searching. Although we are confident of the participants' novice condition, it is conceivable that
their existing medical knowledge and their general knowledge of literature searching had
actually moved some of the participants forward on the novice to expert continuum and that
schema formation was more advanced in some participants. If thisistrue, expert reversal effect
could perhaps be responsible for the lack of statistical significance in the data, having the effect
of reversing the performance of some of the participants who were more expert than others.
Another explanation could be the intelligence and learning skills of the participants,
perhaps we can refer to them as “ expert learners’. The study participants were al resident
physicians who had successfully completed medical school and had spent 3 -7 monthsin training
at amajor metropolitan teaching hospital. In order to achieve their positions, the participants
must be highly intelligent, successful students, and knowledgeable in the subject of medicine.
Their similarity in terms of high intelligence and their sophisticated study skills may have lead to
their being capable of high achievement with any instructional design. The effects of the
treatments in relation to cognitive load, recall and performance may not have been measurable
because the participants were highly intelligent, outstanding learners who could succeed in any

instructional setting. Medical schools entrance criteria are set very high, and most successful
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applicants have a higher undergraduate grade point average (GPA) and higher scores on
standardized tests than most college students.
Research Questions

The study also sought to determine whether the effectiveness of the presentation methods
for visual text is affected by learner preferences for different text designs. Research questions
explored whether learners preferred audio text or visual text, and whether learners preferred

visual and audio text with or without cueing. The research questions for this study are as

follows:
1 What are learner’ s attitudes toward the presentation of instructional text? Do they
prefer audio text or visual text when learning from diagrams?
2. What are learner’ s attitudes toward text with cues? Do learners prefer visual text

and audio text with cueing or visual and audio text without cueing when learning

from diagrams?
Data from a detailed learner preferences instrument, determined that the participants preferred
cueing, but that no preference with respect to audio as opposed to visual text was determined.
The literature is clear about the usefulness of visual cueing or signaling in instructional text.
Instructional message design methods include the use of headings and text structure that help the
learner develop a framework in the text to guide the learner to key information (Armbruster,
1986; Fleming & Levie, 1993; Lorch, 1989; Meyer, 1975, 1985). Cueing then, is both a method
supported by research in the field, and a method that was preferred by the participantsin the

current research.
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Learner Preferences and Learning Style

Another interesting result for this data set is that for participants who received their
preferred treatment, no evidence was found that their preference influenced cognitive load,
recall, performance or total time in minutes spent on the instruction. These results are
summarized in Table 9.
Table9

Participants Receiving Preferred or Not Preferred Treatment

Not Preferred Preferred

(N=58) (N=20)
Variable Response Mean [SD] Mean [SD] p-value
Cognitive Load 4.1[1.7] 4.5[1.2] 0.408
Recall Test Score 20.1[3.0] 19.5[3.2] 0.374
Searching Test Score 1.3[0.5] 1.4[0.7] 0.458
Total Timein Minutes 91.9[33.1] 100.1[47.5] 0.400

For purposes of this research, the learner’s preference for a given treatment was determined in
the Learner Preference Test, one gquestion of which showed all four treatment methods and asked
which they preferred. The screen from the instruction used in this way was the EBM Pyramid
screen, one of three that was used in each of the four treatments to present information
differently for each of them. For example, the explanatory text for the EBM Pyramid was
presented as plain visual text, cued visual text, plain audio text and cued audio text, depending
upon the treatment to which each participant was assigned. The participant was asked which
screen they preferred when learning new information. This represents a direct measure of which

treatment the learner preferred when learning new material for this particular course.
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Previous research has indicated that good measurement tools are available for learning
styles and learner preferences (Dunn, 1990; Dunn & Dunn, 1978) and that learning differences
based upon preferences can be implemented in the classroom when these preferences are known
(Nunney & Hill, 1972). Based upon previous research, some effect of learner preferences may
have been anticipated when the learner is assigned to the treatment that most directly matched
their preferred learning style. More recent literature speaks to the lack of empirical research
regarding the categorization of individuals as auditory learners, visual learners, and even
horizontal learners (Jonassen, 1993, Smith & Ragan, 1999) in relation to any particular
instructional strategy or instructional design recommendations for groups of learners. Thislack
of ademonstrated relationship between specific instructional strategies and learner preferences
may explain the data summarized above. Other explanations are also possible. Aswe
investigate the depths of human cognition through brain research with sophisticated medical
research tools in the next decade, some of these debates will be put to rest. For now, it makes
some degree of sense that cognitive load during instruction would not necessarily be effected by
alearner’s preference if cognition is afeature of human awareness that is more biologically
structured than perhaps an opinion or a preference. Thisisan areafor future research.

Prior Training

One unanticipated event during this experiment was the introduction of EBM training by
a physician staff member to 28 resident physicians during the study period. Thiswas an
informal course that was taught without a set curriculum or outline, and based upon the needs of
the resident physicians as perceived by the instructor. The residents were taught in three groups
during a three month period, during the data collection period for this study. The residents were

also given instruction in EBM during patient rounds, which is atwice daily visiting of patients
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by physicians who are responsible for their care. During rounds, when it became apparent that
EBM principles were needed to find literature to improve the care of a particular patient,
informal instruction was offered to residents. Statistical analysis showed no differencein
cognitive load, recall or performance between the resident physicians who took part in this prior
training and those who did not, see Table 10. Since there was minimal overlap in the
information taught in the informal course and the EBM web-based course upon which this

experiment is based, this lack of significance is not surprising.

Table 10

Summary of Significance for Test Results With and Without Adjustment for EBM Training

Y
p Adjusted for Prior EBM
Effect Unadjusted Training
Interaction (text type vs. cuing) 0.201 0.118
Hypothesis 1 0.852 0.723
Hypothesis 2 0.612 0.333
Hypothesis 3 0.151 0.158

Participants and Designs

One of the goals of this research was to replicate previous cognitive load experimentsin
an actual training situation with adult learners. This study is one of the few cognitive load
studies conducted in an actual training setting with participants who are actively working
professionals, beyond their college years, in this case resident physicians. Chandler and Sweller
(1991, 1992), Cerpa, Chandler, and Sweller (1996), and Mayer, Heiser, and Lonn (2001)

investigated split attention and redundancy. Chandler and Sweller (1997), Mousavi, Low and
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Sweller (1995), Chandler and Sweller (2000), and Tindall-Ford et al. (1997) investigated the
impact of the modality effect when instructional designs are made to take advantage of more
than one channel (audio vs. visual) of working memory. Loman and Mayer (1983), Lorch,
Lorch and Inman (1993), Mautone and Mayer (2001), and Jeung, Chandler and Sweller, 1997)
all investigated the impact of text cueing on recall and performance. In all cases, the stimulus
materials were relatively brief and the participants ranged from 7" grade students to college
students.

Two studies offer a possible explanation for the results found in the present research.
Kayuga, Chandler and Sweller, (1999), tested the effectiveness of cued written text. The
participants were trade apprentices in an actual training situation, and the instruction was 60
minutes long. This study determined that presenting cued text, when color coordinated with an
accompanying diagram, ssmplified the visual search needed to understand the diagram and
reduced cognitive load. So this research used longer instruction, cued text and took placein an
actual training situation, and demonstrated the effectiveness of cueing in instructional text. Itis
interesting that in this study, the instruction was system-paced rather than learner-paced.

A study by Tabbers, Martens and Van Merrienboer (2004) investigated the modality
effect and cueing by presenting four treatments similar to those used in the present research,
audio and visual text, both with and without cues. The study was also similar in that the
instruction was one hour in length, followed by a period of testing, and the participants were
adults 20 to 25 yearsold. It was predicted that participants who received the audio treatments
would outperform those who received the visual treatments, but this did not prove to be the case.
Also, cueing was significant in results for the objective test, but not for the transfer test, and

mental effort was equal for al conditions, again similar to the results for the present research.

www.manaraa.com



47

The authors proposed a modality reversal effect, where the expected results of the research are
the reverse of the expected modality effect, and the visual text was the more effective
instructional strategy. Thismodality reversal effect could have been the result of the instruction
being learner-paced as opposed to system-paced. When instruction is system paced, the learners
in each treatment have the same amount of time to review the material, focus their attention on
learning, and move on to take the test. In this scenario, the audio text is more efficient and better
uses the dual processing features of working memory.

For both the present research and the Tabbers et al. (2004) study, the pace of the
instruction was controlled by the learners. Learner-paced instruction allows the participants in
the visual text treatment to skip back and forth in the text and review the visual material more
easily than the audio text can adlow. The participants with visual text have an advantagein
learner-paced instruction that is not as available to those in the audio condition, where the text is
more linear in nature and skipping around for review is not accomplished as easily. It should be
noted that the Kalyuga, et al (1999) study, with adult learners, longer instruction, and a
demonstrated modality effect, was also system-paced. Although the modality reversal effectis
speculative and requires additional research, it is a possible explanation for the differencesin
results between the present research, the Tabbers et a. study, and the larger base of research that
demonstrates the modality effect. Demonstrating the modality effect in web-based training is an
interesting and challenging undertaking that will require additional research and planning to fully
replicate in an actual training situation.

Limitations
The sample size was limited by the number of resident physicians available at the

ingtitution during the study period. Thisisareality of working with residents in a hospital
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setting where they are the primary patient care givers and are working an 80-hour per week
schedule. Another limitation is that during the study period, a physician conducted an informal
classon EBM with 28 of the study participants. Since these participants were randomized across
the study, their participation in the extratraining did not have a statistically significant effect on
the data. Also, there was a practical limitation on the number of questions that could be included
in the searching test. Although it would have been better to have more than two questions on the
searching test so that the means would have been more statistically powerful, adding more
guestions would have extended the time spent on the study beyond what one could expect from
the participants. Finally, the measurement of cognitive load in this study was completed by a
subjective measurement which has been shown to be statistically significant. It is possible that
using the measure multiple times, rather than once as we did in the present study, may have
yielded additional significant data. Objective measures of cognitive load are also becoming
more accessi ble to researchers and could be considered for future research.

Implications for Instructional Design

Two important observations have been added to the knowledge base of instructional
technology as aresult of this experiment.

1 Learners prefer cued text in the instructional designs.

2. Learner preferences did not impact on cognitive load, recall or performance.
Regarding cueing, no determination could be made about whether learners preferred audio or
visual text with cues, but overall cued text was found to be preferable to plain text. Thisis good
news for designers of web-based instruction and message designers, whose goal isto present an
attractive course that will motivate learners. When participants received the treatment that they

preferred, there was no evidence that this affected their cognitive load, recall or performance on
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the EBM searching test. Although there is more work to be done in both of these areas, it is safe
to say that designing signaled or cued text will assist in the effectiveness of instructional designs,
and that learner preferences have yet to be shown effective in the delivery of web-based
instruction.

Future Research

Several interesting directions are provided to instructional technology researchers by this
study. Overall, the most interesting of the questionsis the very different results experienced here
when compared to other studiesin the cognitive load literature. What caused the lack of
statistical significance in the three hypotheses, two of which had been tested many times by other
researchers? It is possible that the longer instructional session, the use of adult learners, the
learner-paced design, or the fact that very high achieving “expert learners’ were used as
participants somehow impacted the complex mix of factors and affected the results enough to
eliminate statistically significant differences. Future investigations could include the design of a
shorter version of this course with the same cohort of participants, or conversely to design a
similar course with learners of more average achievement. These research designs may help to
determine whether there are conditions under which a particular design for web-based
instructional text can be found to be most effective.

The fact that the cued audio treatment approached statistical significanceis also
intriguing. The practical significance of perfect performance tests for alarge percentage of
participants who received the cued audio treatment is worthy of additional investigation. Thisis
particularly important because previous research was done by inserting audio aerts, such as

beeps, rather than by cueing or emphasizing actual words, the method used here. Since so much
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web-based instruction now includes audio text, it would be interesting to further explore the
effectiveness of cued narration by word emphasis.

Another important area for future research is the impact of self-pacing on modality
choices. The Tabbers et al (2004) study was similar to the present research in that it did not
replicate the modality effect, nor demonstrate the superior effectiveness of audio text when
compared to visual text. Since other cognitive |load researchers have demonstrated the modality
effect with instructional designs that included system-paced instruction, research on the pacing
of instruction isindicated from these contradictions.

Further exploration into cued text, both visual and audio, and their impact on in the

effectiveness of instruction isarich areafor future research.
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APPENDIX A - PRE-TEST

Evidence Based Medicine Study - Screening Test

Thisisascreening test for aresearch project on Evidence Based Medicine (EBM). Itisa
screening device for the research. Y our scores are not permanently recorded. Answer the
guestions to the best of your ability. If you are not sure of an answer, please guess.

1. What is Evidence Based Medicine?

a) A laboratory procedure that measures the effectiveness of medical treatments
b) A protocol to capture evidence and findings from pharmaceutical research

c) A system for medical decision-making based on evidence in the literature

d) An educational program regarding legal evidence and medicine

2. Which type of EBM resource is the most efficient method by which to locate clinical
information?

a) Studies

b) Systems
C) Synopses
d) Syntheses

3. Who designed the EBM Pyramid of Evidence?

a) Haynes
b) McMaster
c) Oxford
d) Sackett

4, Y ou have been assigned by the chairman to locate the best clinical information for
development of anew clinical policy on the use of nasal influenza vaccinein children
from 2 yearsto 4 years of age. For adetailed and comprehensive review of the topic,
which resource should you consult?

a) Cochrane

b) DARE

¢c) MEDLINE
d) UpToDate

5. What type of information isin the Cochrane Database of Systematic Reviews?
a) Clinical information summaries selected with rigorous criteria.
b) Good information for answering Background questions.

c) Literature searches and references selected by medical librarians.
d) Theworld’'s most authoritative database of medical information.
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APPENDIX B - LEARNER PREFERENCES TEST
Evidence Based Medicine Study - Learner Preferences Test

1 On the scale below, please indicate the amount of mental effort you experienced when
completing this course. Rate your effort 1 if you found the course very, very easy, and up
to 9if you found it very, very difficult. Please only choose one number, from 1 to 9.

1 2 3 4 5 6 7 8 9
Very, very Easy Neither Easy Difficult Very, very
Easy Or Difficult Difficult

For questions 2-4, please look at the following four screens which represent four different
teaching methods. If you have not already done so, please put on the headphones
provided for you. Click on the screen shot to see an example of each teaching method.
Please take a moment to look at each screen.

Screen 1 Screen 2
Diagram and plain visual Diagram and narration
text
Screen 3 Screen 4
Diagram and Diagram and cued
cued visual text narration
2. Which screen would you most like to use when learning new information? Please

indicate your answer below by clicking on your preference.

Screen 1
Screen 2
Screen 3
Screen 4

000D
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3. Which of the screens would you least like to use when learning new information? Please
indicate your answer below by clicking on your preference.

Screen 1
Screen 2
Screen 3
Screen 4

000D

4. Please ook at the screens again and rank them 1 through 4, 1 being the one you like the
best and 4 being the one you like the |east.

Screen 1
Screen 2
Screen 3
Screen 4

For questions 5-9, please indicate your answer on the scale provided. All of these questions refer
to an online instructional program like the one you have just completed.

5. When working on an online instructional program, | prefer to read the text instead of
listening to narration.

Strongly Agree

Agree

Neither Agree or Disagree
Disagree

Strongly Disagree

000D Do

6. When working in an online instructional program, | prefer to listen to a narrator instead
of reading written text.

Strongly Agree

Agree

Neither Agree or Disagree
Disagree

Strongly Disagree

000D D

7. When reading text from a computer screen, | find that highlighted words help me
remember important concepts in the instruction.

Strongly Agree

Agree

Neither Agree or Disagree
Disagree

Strongly Disagree

0000 D
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8. When listening to spoken language and the narrator emphasizes certain words, | find it
easier to remember these ideas and facts.

Strongly Agree

Agree

Neither Agree or Disagree
Disagree

Strongly Disagree

000D Do

0. When studying new material, my preferred learning method is to read the words on the
screen and listen to the narration at the same time.

Strongly Agree

Agree

Neither Agree or Disagree
Disagree

Strongly Disagree

0000 Do

When answering questions 10-15, please think about how you prefer to learn new information
when studying or working. First read through the entire list. Please indicate your answer by
clicking on your preference. Select only one learning method for each question.

10.  When learning about a concept such as differential diagnosis, | prefer to use this method
for understanding the information:

ListentoaCD
Listen to an audio tape

Listento alecturein person
Listento alecture online
Participate in adiscussion in person
Participate in adiscussion online
Read ajournal article

Read a book

Read new information online
Watch aDVD
Watch avideo tape
Other, please specify

Ny Ry Ry Ay Ny Ny

11.  When learning about a disease process or symptom such as cardiac arrhythmia, | learn
best by:

ListentoaCD

Listen to an audio tape

Listento alecturein person
Listento alecture online
Participate in adiscussion in person
Participate in a discussion online

www.manaraa.com



12.

13.

14.
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Read ajournal article
Read a book

Read new information online
Watch aDVD
Watch avideo tape
Other, please specify

0O000D0 D

When learning to recognize a dermatology condition such as eczema, | prefer to:

ListentoaCD
Listen to an audio tape

Listen to alecturein person

Listen to alecture online
Participate in adiscussion in person
Participate in adiscussion online
Read ajournal article

Read a book

Read new information online
Watch aDVD

Watch avideo tape

Other, please specify

vy vy [ [y Iy

When learning to recognize a condition such as jaundice, | prefer to:

ListentoaCD
Listen to an audio tape

Listento alecturein person

Listen to alecture online
Participate in adiscussion in person
Participate in adiscussion online
Read ajournal article

Read a book

Read new information online
Watch aDVD
Watch avideo tape
Other, please specify

[y Ry Ry Ay Ny

When learning how to take a patient history, | prefer to:

ListentoaCD

Listen to an audio tape

Listen to alecturein person

Listen to alecture online
Participate in a discussion in person
Participate in adiscussion online
Read ajournal article

Sy oy Ry I
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Read a book
Read new information online
WatchaDVD
Watch avideo tape
Other, please specify

000D DO

15.  When learning a procedure such as the steps of a physical exam, | prefer to:

Q
a
Q
a
Q
a
Q
a
Q
a
Q
a

ListentoaCD
Listen to an audio tape

Listen to alecturein person

Listen to alecture online
Participate in a discussion in person
Participate in adiscussion online
Read ajournal article

Read a book

Read new information online
Watch aDVD
Watch avideo tape
Other, please specify
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APPENDIX C - OBJECTIVE TEST

Evidence Based Medicine Study - Objective Test
Please read each question carefully and select the one, best answer.

1 There are three prominent organizations that provide leadership, research, workshops and
resources for evidence based medicine programs world-wide. Of the organizations listed
below, which is one of these prominent organizations?

Cochrane Collaboration (Correct)
Haynes EBM Institute

McMaster Network

Trout Research Center

000D

2. Rank the following resources in terms of their efficiency for finding clinical information.
Rank them 1 — 4, with 1 being the most efficient.

_____ DARE (Ranking —2)
_____ MEDLINE (4)
______ Cochrane (3)
_____UpToDate (1)

3. If you are searching for information at home, and want to check systems resources
first, which EBM resource should you choose?

ACP Journal Club
Clin-eguide (Correct)
DARE

Up To Date

000D

4, Which of the following statements indicates to you that the best evidence is being used
for patient care?

| prefer apolicy of watchful waiting in a case such as Mr. Jones.

The staff said that with cases like this, we should do it hisway.

Thisisthe way we did it at the hospital where | did my residency.

We haven't had a case like this lately, let’s consult the literature. (Correct)

00000

5. The EBM pyramid is directly available on the web at which two locations?

o Care Plusand henryford.com
o CarePlusand the NIH
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o Sladen site and Care Plus (Correct)
o Sladen site and henry.hfhs.com

Of the four categories of Evidence Based Medicine that are represented on the EBM
Pyramid, which one requires the most time and effort to locate useful clinical
information?

Studies (Correct)
Synopses
Syntheses
Systems

00D D

What is one of the characteristics of the Up To Date database?

Available for remote use at home or while traveling

Compiled by information company employees

Search processes and cumbersome and inefficient

Source of expert topic reviews on clinical conditions (Correct)

000D

EBM System resources are a good source of information for which type of information?

Background questions
Foreground questions

Both types of questions (Correct)
Neither type of question

000D

What are background questions about?

Basic sciences information related to patient care

General knowledge about how to treat a disorder (Correct)
Information related to literature searching procedures
Specific information regarding patient management

000D

Which of the statements below is a characteristic of Studies?

Foreground questions are best answered using Studies

Include expert appraisal of the evidence available for clinical questions

Must be consulted for information when all other resources are exhausted (Correct)
Studies are the most efficient method for locating clinical information

000D

Y ou have been assigned by the chairman to locate the best clinical information for
development of a new policy on the use of anew ALS medication in adult patients. You
have already searched Up To Date, Clin-eguide, ACP Journal Club, and DARE, with
limited results. What is the next resource you choose to search?

o Cochrane (Correct)
a MEDLINE
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o Sum Search
a UpToDate

12.  Which of the statements below is a characteristic of System resources?

Used exclusively to answer Foreground clinical questions

The most efficient source of information for clinical questions (Correct)
Unavailable from Care Plus, the HFHS online medical record

Near the bottom of the Evidence Based Medicine pyramid

000D

For questions 13 - 14, please read the following case and clinical question:

Y our patient, Mrs. Johnstone, presents in the ER with right arm clumsiness and garbled speech.
Her blood pressure is 154/84 mmHg with aregular heart rate of 72 per minute. Examination of
cardiovascular and neurological systemsis otherwise entirely normal. Y our diagnosisis
transient ischemic attack and you prescribe aspirin. You are interested in assessing Mrs.
Johnstone’s carotid arteries for possible stenosis, but you are not keen on referring her for arisky
angiogram, and are not sure about the efficacy of a carotid ultrasound as an alternative.

Clinical Question: In order to confirm carotid stenosis what is the best choice, a carotid
ultrasound or an angiogram?

13. In order to perform an efficient search, the first place you should consult for information
is:

ACP Journal Club
Cochrane

Sum Search

Up To Date (Correct)

000D

14.  Why choose this resource first?

It isaresource of studies

It isaresource of synopses

It isaresource of syntheses

It is a systems resource (Correct)

000D

For questions 15- 16, please read the following:

The mother of your patient, aten-year-old healthy girl, callsto say that her daughter is coming
down with a cold and she has heard that Echinacea can be helpful. She wants to know whether
you recommend it.

15.  System resources are temporarily unavailable. Which resource would you consult next?
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Cochrane
DARE (Correct)
MEDLINE

Up To Date

0000

16. If you needed additional background information on this topic and system resources were
still unavailable, where would you look?

ACP Journa Club
Cochrane (Correct)
DARE

MEDLINE

00000

Please read the following case study and answer question 17:

Asthe result of aroutine physical examination, 18 year-old woman with no previous medical
problemsisfound to have a cholesterol reading of 302. Y ou recommend that she see the
dietitian for a cholesterol lowering diet, and schedule arepeat visit for 4 months. In 4 months,
her cholesterol is 270, and you decide to start the patient on cholesterol lowering drug treatment.
The patient has afamily history of high cholesterol and coronary artery disease, and asksyou if
exercise will assist in lowering her cholesterol. The patient is scheduled to return to your office
in two weeks, and you plan to search for the best evidence before the appointment.

Clinical Question: For an 18-year-old woman with high cholesterol, will exercise contribute to
lowering cholesterol and preventing coronary artery disease?

17.  Thisisan example of what type of aclinical question?

Background Question
Foreground Question (Correct)
Patient Question

Study Question

000D

18.  Which of the statements below is a characteristic of Synopses?

Consulted when no System resources are available (Correct)
Contain lengthy and detailed articles of 10-15 pages

Provide extensive background information about clinical questions
The first source of EBM information that should be consulted

000D

19.  Which of the following types of studiesisthe gold standard of best evidence?

Appraised cohort studies

Case control studies

Randomized controlled trials (RCT)
Systematic reviews of RCT’ s (Correct)

000D
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Who developed the pyramid of evidence that categorized the literature into the four S's:
system, synopses, syntheses and studies?

000D

Elliott

Haynes (Correct)
McKinnell
Sackett

Which of the following statementsis true of the ACP Journa Club?

0000

Articles are summarized in lengthy documents of 15 pages or more

Has abstracts of clinically relevant articles with sound methodology (Correct)
|s available on the Cochrane Collaboration web site at no cost

Provides an interactive forum on EBM for all interested clinicians

Which of the following resources is an EMB search engine?

000D

Cochrane Database
DARE

MEDLINE

SUM Search (Correct)

At what point in his or her medical career is aphysician most likely to have numerous
and varied background questions?

000D

During afellowship

Early in their career (Correct)
Just before retiring

Latein their career

What is a characteristic of synopses?

000D

Essential clinical information is provided in paragraph format

Provides extensive, detailed clinical background information

Outlined, structured abstracts of individual studies and reviews (Correct)
It is used when there are no relevant studies on a medical topic

What is the biggest challenge related to using studies?

a

a

a

Few articles are usually found and insufficient information exists to make a good
clinical decision

Extensive articles with background information make it hard to find the most relevant
information
Rigorous searches for evidence can leave doubt regarding the effectiveness of clinical
interventions

A lack of expert appraisal leaves clinicians to judge validity and usefulness for
clinical care (Correct)
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APPENDIX D - SEARCHING TEST

Evidence Based Medicine Study - Searching Test

Three patient situations with clinical questions are described below. Consider each situation and
the clinical question. Usethe link below to go to the Sladen EBM Pyramid, select the resource
you will use, and complete a search for each question. Y ou may stop the search process when
you have located an answer to each clinical question. Print your search results for each question.

1. Mrs. Naggan, a 46-year-old woman, has had ulcerative colitis for 7 years now, with
extensive involvement of her colon and severe symptoms at times. Her colitisisin
remission at present. She would rather not have surgery, but is concerned about the
mounting risk for cancer that she has heard of through the newsletter of a patient support
group for her condition. Her spouse has convinced her to find out just what the risk
might be.

Clinical Question: In a 46-year-old woman with a 7-year history of extensive ulcerative
colitis, what is the risk for developing bowel cancer?

EBM Pyramid

2. In your role as the physician on a patient safety improvement team, you audit 150
consecutive patient notes from patients in your department to determine the proportion of
patients for whom the department has provided appropriate preventative care. You
discover that there is an uneven recommendation of preventive interventions. Some
patients who are unlikely to be helped have been receiving interventions, and some
patients have been missed for whom these interventions are likely to be beneficial. You
wonder if computerized reminders will be an effective way to help you and your
colleagues carry out preventive care, and other routine tasks.

Clinical Question: Can computerized reminder systems improve the quality of clinical

care?
EBM Pyramid
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APPENDIX E —GRADING RUBRIC

Finding the Best Evidence
Grading Rubric for Searching Test

Participant Name Researcher Name

Directions;

Two patient situations with clinical questions are described below. Consider each situation and
the clinical question. Usethe link below to go to the Sladen EBM Pyramid, select the resource
you will use, and complete a search for each question. Y ou may stop the search process when
you have located an answer to each clinical question. Print your search results for each question.

Question #1: In a46-year-old woman with a 7-year history of extensive ulcerative colitis, what
istherisk for developing bowel cancer?

Participants must find the information in UpT oDate or Clin-eguide.
Thisis apass/fail question.

Score

Question #2:  Clinical Question: Can computerized reminder systems improve the quality of
clinical care?

Participants must find the information in ACP Journal Club or DARE.
Thisisapass/fail question.

Score

Grading notes: For each question the possible scoreis O for fail and 1 for pass. The total score
canbeO, 1 or 2.
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APPENDIX F

ogin

ﬂ Finding the Best Evidence

Login

YWiou are not logged in

GEraug
Userid:

Password:
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ogin

Finding the Best Evidence

Login

You are logged in as: test01

Lo ot

Beqin Finding the Best Evidence!
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What s KRS

What is EBEM?

Evidence based medicine (EBM)]) is a system for making
partient care decisions based on clinically relevant evidence
in the madical literature

‘It is the integration of the best research evidence
clinical axpertise and patient values. Whean these
three elements &re integrated, clinicians and
patients form a dnag nogtic and therapeutic alliance
which oplimizes clinical outcomes and quality of
Iife* Sacket, Evidence-Based Medicine How o
practice and teach EMB.

Finding answers to clinical questions fast is & prority for
clinicians. Tha good news is that with the right skills, finding
answers based on the best medical evidence available is becoming easier every day.

This presgram s designed o teach you how o use resources al the Sladen Library web sie to
locate these answers quickly

Press Next to get started,

Mext ==

hitpVeladen hihs o BBV smathiol 10 phpda2ics 10:21 ;10 AR

Introduction

~What is EEM7
—Why EBM?
—Founders

—{Gold Standard
—Pyramid of Evidence
~Mawigating Araund

Clinical Questions
EBM Pyramid
EEM Resources
EEM Practice
Conclusion
AgsessmEnt
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S S

edirieverey nding the Best Evidence

Why EBM?

Finding the best evidence to support clinical practice is essential for good patient outcomes. Even
the most expert physician must improve and update their knowledge base in order to provide the
b5t care. But what is the bast way to achieve this goal? Traditionally, physicians have kept up to
date by reading journals in their specialty. In today's fast paced hospital setting, physicians must
guickly target relevant and authoritative information. Finding information or articles that present
climically excellent studies on a specific topic quickly is what EEM is all about

This course is designed so that you fullill the Practice Based Learning and Improverment
competency of the Accreditation Council for Graduate Medical Education

=< Back Mext ==
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Introduction

=\What s EBM?
—Why EBM?
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—Pyramid of Evidence
~Mawigating Araund

Clinical Questions
EBM Pyramid
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Conclusion
AgsessmEnt
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Fmimders

Finding the Best Evidence

Founders

The Centre for Evidence-Based Medicine at Codiord University in Oxford, England, was established
a5 the first of several centers around the world with the aim of promoting evidence-based health
care and providing resources and support 1o thosa who want to mave EEM foreard. The center
provides suppart by providing waorkshops, and jpurnel and intermet resources. Dawvid L. Sackett,
formerly a professor here, continues his work at the Trout Research and Confarence Center in
Cnitarie, Canada. Dr. Sackett is author of Evidence-Based Medicine: How to practice and teach
EBM

The Cochrane Collaboration was founded by the British MNational Health Service in 1903 and is
narmed after Archie Cochrane, the British epidemiologist. The collaboration & a non-praft,
international arganization that promotes the search for evidence in the form of clinical trials and
other studies

The collaboration provides educational experiences and leadership for physicians who are
interested in and invahved with the production of systematic reviews, and produces the Cochrane
Database of Systematic Reviews. The collaboration also provides a focal paint for research into
EBEM processes and evaluation of education.

The Canadian Cochrane Network and Centre i$ located &l MocMaster University and & associated
with 18 academic health sciences centers in Canada and is supporied by the Canadian Institules
of Health Research. R, Brian Haynes is the author of the definitive article “Of studies, syntheses,

synapses, and systems: the "45" evolution of services for finding the current best evidence” in the
EEM Motebook He is the creator of the EBM pyramid we use in this course, and is on the staff at
Mehagster

These arganizations have fostared the dewvelopment of EBM throughout the world. As a result of
their work, health care professionals in many countries participate in teaching evidence based
practice and writing systematic réviews for a growing number of EBM publications.

<< Back Mext >>
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Gold Standard

EBEM organizations have developed a model to grade medical information according to its
effectiveness lor patient care. This model is called the hierarchy of evidence. Although it & beyond
tha scope of this instruction to present the whole model, the pyramid of evidence presented in this
course is based on the notion that medical evidence in the literature can be charactenzed as good
belter and best.

The gold standard of evidence in the medical itersture is systematic reviews of randomized clinical
trials. Randomized chnical trials are carefully designed, statistically valid studies that have
significant results for medical study. Prestigious EBM organizations such as the Cochrane
Collaboration review all of the randomized elinical tials on a topie and wiite a Systematic review
that synthesizes the information in all of the reviews. These are published in various sources such
as the Cochrane Detabase of Systematic Reviews, which will be coverad later in this course

Bystematic reviews are not yet available on all medical topics. Efficient ways to search for the best
evidence include systematic reviews as well as other excellent and autheorntative resources.
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Fyramud of Exidencs

S S

eAirisveres nding the Best Evidence

i i Introduction
Pyramid of Evidence hat I EBM?
—Why EBM?
The EBM pyramid of evidence was oniginally developed by Mckinnell and Elliott {1997) for the —Founders
Cochrane Electronic Library. R, Bryan Haynes modified the pyramd of evidence fo calegorize the —Gold Standard
EEM resourcas into the four 5's: System, Synopses, Synthases and Studies, shown balow. When —~Pyramid of Evidence
zearching for resources, ahways remeamber that Systern resources are the most efficient, Synopses ~Havigating Around
are naxt, and 52 on down to Studies, which are the least efficient way to locate information. As you
search for information, you will want to try the most efficient methed first, and go down the pyramid Clinical Questions
wnlil wouw find an answer o your guestion EBM Pyramid
EBM Resources
EEM Practice
Conclusion

Agsessment

Syntheses

While you look at the illustration, think about it as you would a menu, moving from top to bottom
when looking for infermation. The pyramid actually is a navigation device on the Sladen Library
wiab site. You will use it later in the coursa.

<< Back Mext >>
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Mropring Aroumd

e e
HEALTH SYSTEM

nding the Best Evidence

Navigating Around
The best way to mowve through the course is to hit the Mext button on each page

Algo oneach page you will ind & detalled menu which includes each section and indnidual page
of the course. You always know where you are in the course because the title of the page you are
warking on is Black on the menu

Continua through the course at you own pace, reviewing as needed. Than you will take three shor
tests. The whole course and testing will take an hour or less

This coursa has multiple choice quizzes and othar intaractive features designed to help you leam
the material. ¥our answers will not be recorded during the course, until you get to the
Asgessments Section at the very end. Feel free o browse around and learn more!

<= Back Next =>
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Vakee of Cuestions

nding the Best Evidenc

Value of Questions Introducticn

Clinical Questions
=Walue of Questions
—Questions Happen

Concise clinical guastions assist medical problem salving
by

=Twe T
+ Focusing en evidence that is directly related to both _B::h r‘opsnﬁd
the patient's needs and the physician's knowledge —Fere;muna
needs : =Hnowledge
» Helping to communicate more clearly when talking —The Right Guestion
with other providers about the patient's condition PO o
—Raview
EEM Pyramid

EBM Resources
EBM Practice
Conclusion
Azsessment
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Finding the Best Evidence

Questions Happen

‘When do questions arise in the clinical setting? Physicians know when they have a question
wialling 1o be answered. Experienced physicians know that clinical questions ecour during these

follawing 10 events of medical cara.

Clinical findings

Eticlogy

Howe do | gather and interpret findings from the history
and physical examination?

[wh at is the cause of this disease or condition?

Climical manifestations

How do | use my knowledge of the clinical manifestation
of the disease o classily my patient's iliness?

Diferantial diagnosis

When | consider all the possible causes of the patient's
condition, how do | recognize those that are sernous and
responsive to reatrent?

Diagnostic tests

Hewe do | select and interpret dizgnostic tests to refine
my understanding of the patient’'s condition?

Experience and understanding

Prognosis What is the patient's clinical course and how do |
anticipate complications of the disorder?

Tharapy Haow do | select treatmeants that help the patient and are
wiorth the cost and effort of using them?

Prevention Heowe cian | mare easily identity risk factors and diagnose

diseases earier?

How can | best empathize with my patient’s situation and
understand what their expenence means to them?

Selimprovenent

What must | do to keep up to date, improve clinical skills,
and dewvelop a better clinical practice?

|Miu1nd1rum Exidenoe-Basnd Modicine: Howi o praoton and ieach EBNL by David L. Sacket, of al

Take a momant to remamber a recent clinical question. Think about which of the above factors
genergted the guestion. Was it just one factor or more than one? How did you find the answer to

your question If you found an answer, how did it improve the patient care process? Give yoursel!

2 or 3 minutes to work through this exercise.

<< Back

Mext ==
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Twn Types

Finding the Best Evidence

Twn T:‘.‘l p,es Introduction

Clinical Questions
=Walue of Questions
—Questions Happen
~Two Types
—Backgroeund
—Fereground
~Hnowledge

—The Right Guestion
=PI

—Raview

EEM Pyramid
A E c EBM Resources
} i EBM Practice

¥ |
Exparience with conditian Conclusion
Agsessment

Adapied from Evidancs-Basad Maedicies: How 10 peactios aed hesch EBM, by David L. Sackall, & al

There are two types of cinical questions, Background questions and Foreground questions
== Back Mext ==
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Eack provand
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Bac kgrcund Introduction
Clinical Questions
Background guestions ask for general knowledge about a disorder. They hawve two components: =Walue of Questions
—Questions Happen
o A question raat like “who, what, when, where, why™ ~Twi Types
« A medical condition or disorder —Background
—Fereground
~Hnowledge
Examples of background guestions —The Right Question
=PICO
What causes hypertension?” —Review
“When do complications of cholecystitis usually ocour?”
EEM Pyramid
EBM Resources
<< Back Mext >> EEM Practice
P - Conclusion

Agsessment
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Foregroumd

nding the Best Evidence

Fﬂ regrﬂund Introducticn
Clinical Questions
Foreground questons ask for specific knowledge about managing patients with a disorder. A =Walue of Questions
patient is always the focus of a foreground queston —Questions Happen
=Two Types
; —Backgreund
Examples of foreground questions —Foreground
=Hnowledge
“In pahenTa wm? suspected pneurmonia, are any clinical findings sufficient to confirm or exclude —The Right Question
preumania, or is a chest radiegraph necessary for the diagnosis? —PlICO
—Raview

*In middle aged patients with chrenic uleerative colitis, what i the risk that the patient will develop ]
cancarous lesions if thay do not have surgary?” EEM Pyramid
EEM Reszources

EEM Practice
<< Back MNext => Conclusion

Agsessment
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Finding the Best Evidence

Imroduction

Clinical Questions

=Walue of Cuestions
Mouse over graphic (o display lext here —Questions Happen

—Two Types

~Background

~Foreground

—Hnowledge

—Tha Right Question

=PICD

=Review

EBM Pyramid

EBM Resources

EBM Practice

A ?‘ c Conclusion
Assessmant

Exparence with condition

<< Back Moat >
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Finding the Best Evidence

Intreduction
Clinical Questions
Valse of Questions
Clinicians have a need for both background ~Questions Happen
and foreground knowledge. This knowladge -Twao Types
varies over time, and depends on expariance —-E::?MHM
with the condition baing treated. " round
g ~Knowledge
Background --The Right Question
=PIC0
When cinical expesience with the condition is —=Review
limited, at point A, the majority of our
quastions will be about background knowledge. EBM Pyramid
Sludenls will often Tall inlo this calegory. As EBM Resources
clinician's experience and responsiblites EBM Practice
IIE- c increases, at point B, thene is more balance Conclusion
T L befween background and foreground Assessment
Expanence with condition questions,
Foreground
Further exparience will place us at point C,
where most of the guestions will be foreground
guestions. Mole that clinicians will always have
backghound guestions when encountenng a
new medicel condition,
=< Back Maxt >
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Qepuniovere] nding the Best Evidence

The Right Question Intraduction

Clinical Questions
=Walwe of Queshons
—Questions Happen

Foreground questons are focused on the patient, their
condition, and possible treatment options. They have Tour

componants: =Tweo Types
—Backgroeund
« Patient andior prablem —EE::;:
« Intervention B . .
« Comparison intervention — if relevant —;hgglg ht Question
+ Cufcome —Pi
—Raview
‘fou can rememier the 4 components of a fereground EBM Pyramid

question by remembering PICO, EEM Resources
EEM Practice
When formulating clinical questions, it is important to Conclusion
include all 4 of the components. This will make your Agsessment

guestion precise and the answer will contain all the infarmation needad

<< Back Maxt ==
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P

PICD Introducticn

Clinical Questions
=Walwe of Queshons
—Questions Happen

Patient — how old is the patient, are they male or female,
what s their problerm or conditian, what s thear averall

madical status? This part of the question is factual =Tweo Types
—Backgroeund
Interventicn — what intervention am | recommending for this —Foreground
patient? This part of the question requires some thought =Hnowledge .
and a literature search —The Right Question
=PICO
—Raview
Companisan imensention —whal ather intervention shaukd
e or has been considered? More thought and research is EBM Pyramid

needed if you are considenng an allernathe intensantion EBEM Resources
EEM Practice
Outcome — what is the desired outcome of the intervention, Conclugion

ar what will be decided if | answer the clinical guestion? Will the patient hawe surgery, or will they Agsessment

try a new diet and return in & manths for more testing?

<< Back Mext >>
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Review Introduction
Clinical Questions
Take a moment to think of a clinical question that you encountered in your work. Answer the =Walue of Questions
1l.‘.|||¢f-\'ll'lg questions. Give :p'ﬂl.ll"s'&" 2 or 3 minutes to complele this exercise —Cestions Happen
=Two Types
« Was it a background question? —EECHQTWW
« Was it a foreground guestion? —Fareground
« Ifit was a foreground quastion, think about and write down all four components of the --:nw;ﬂ;‘-,g% .
question; PatientProblem, Intervention, Comgarison Intervention, and Outcome _P"';O ight Lausstion
» You can remember the 4 components of the 1nr¢grnund gquestion t;-:,r remen'.hermg PICO “HI -
—Raview
P Patient/Prablem EEM Pyramid
I Intervention EBM Resources
c mparison Int “Hian EBM Practice
Comparisor e rventio Conclusion
Outcome Aszessment

<< Back Mext ==
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i Introduction
The Pyramld Clinkcal Guestions.
The EBM Pyramid was first developed by R. Brian Haynes to describe the hierarchy of evidence in EBM Pyramid
@ graphical way. Or. Haynes is Professor of Clinical Epidemiology and Medicine af McMaster —The Pyramid
University in Ontario, Canada. McMaster University as you remembar from the Intreduction, is a —Best Evidence
lzadership instibution for the implementation of evidence based medical practice —Using the Pyramid

—Resource Types
=Syslem Review
—Synopsis Review
=Synthesis Review
—Studies Reviaw

Dr. Haynes' idea provides us with a structure to follow when selecting EBM resources. The Sladen
Library staff has modified the pyramid to be bath & teaching tool, &8s inthis course, and a
navigational device Tor Tnding medical evidence, &5 you will e in & moment

EEM Rasources

<< Back Mt == EEM Practice
Conclusion
Assassment
hiip-Vedaden hihs org BBk smech 05 10 phpa 2003 10:25:15 Ak
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o=t Evidimee

Best Evidence et
Clinical Questions
‘What makes an article or summary good for clinical care? EBM Pyramid
Informaticn that is clear, briel and authoritathe s good, but —The Pyramid
the most imgartant factor is whether the findings are —Best Evidence

statistically valid. Statistical validity provides evidence that
tha treatments and procedures presanted in the articles is
effective in the real world of patient care. Tremendous
efforts are under way in the medical profession to identify
these aricles for clinicians and present them in a way that
allows for fast access

—Using the Pyramid
—Resource Types
=Syslem Review
—Synopsis Review
=Synthesis Review
—Studies Reviaw

Expert physicians sebkect and review articles according to Egﬂ E;‘;:ﬁ:“

rigorous statistical and guality standards developed by medical organizations such as the Canchsion
Arr_re-ril:a_n College of I_:'hysil::ial_'ls a_nd tha anire for Ewid-anca-El-_asBd Medicine at_ O:uTl:l!'d ) Azzessmant
University . Then the information is loaded into databases and indexed to make it easily available.

The EEM resources presented in this course ane among the best available,

<< Back Mext ==
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i i Introduction
USII"IQ the F'jl"fﬂl‘l‘llﬂ Clinkcal Guestions.
When searching for evidence while at HFHS, the pyramid in this course and on the Sladen web EBM Pyramid
sibe is your guide When you have a clinlcal question, start at the top of the pyramid with System —The Pyramid
resourcas, and then move down the pyramid until you locate an answer to your question. —Best Evidence

—Using the Pyramid
—Resource Types
=Syslem Review
—Synopsis Review
=Synthesis Review
—Studies Reviaw

EEM Rasources
EBM Practice
Conclusion
Assassment

Synopses

Syntheses

Studies

Remember that the most efficlent resources are located at the top of the pyramid. In order 1o use
your time wisely, consult the top of the pyramid first and move down only i you cannot find an
angwer, For example UpToDate is a System resource, and 15 a very eflicient information source

As you move dawn the pyramid, finding an answar will take more time. Studies are at the bottom
af the pyramid, and MEDLIME is a Studies resource, We know that MEDLIME is a comprehensive
and autharitative resource for searching the world's medical literature. Howewver, by definition
much of the information in MEDLIME is not evidence based. As a result, you must invest
comparatively more time finding and selecting the best evidence from MEDLINE, Do this if it ks
necessary, but ahways try resources at the top first.
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Finding the Best Evidence

Intreduction
Resource Types Clinical Questians

There are four types of EBM resources, Systemn, Synopses, Syntheses and Studies. Use the E?.:" Pyramid

graphic below to leam about them. Go on to the next page when you are finished reviewing all _E ot pg:;;?ﬂﬂ

Taur levals, ]
~Lising the Pyramid
=Resource Typos
—System Review

Mouse over graphic to display text hare sl Flaii

p ~Synihesis Review

e ~Studias Review

F System

EBM Rasources
EBM Praclice
Conclugion
Assessmant

< Back Maxt ==
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Introduction
Resource Types Clinical Questions
There are four types of EBM resources, Syatem, Synopaas, Syntheses and Studies. Use the E%:' P.'l'ﬂmll:
graphic below to leam about them. Go on to the next page when you are finished reviewing all ~The Pyram
four levels, --Best Evidence
--Using the Pyramid
~Resource Typas
—System Review
System Resources “Synopeis R
4 EBM system resources are the best sourca of -Synthesis Review
Y Sueteni information about specific elinical problems. In ~Studies Review
i a perfect world, EBM system resounces would
e fully integrated into the elsctronic medical EBM Resources
recond. At this time, two medical alectronic EBM Practice
lextbooks an avallabln 1o provide EBM systemn Concluskon
infarmation to cinlcians. Assessment

These resources consist of summaries of the
best medical information about specific
conditians, irealments and diagnoses,
Physicians who are auihorilles in the field
complle and updete the electronic textbooks.
Tha systems are designed to presant tha
information for quick and easy aconss ina
clinical setting.

Use system resources for both background and
fareground questions.

Examples of system resources are UpToDate
and Clin-eguidae
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There are four types of EBM resources, Systemn, Synopses, Syntheses and Studies. Use the
graphic below to leam about them. Go on to the next page when you are finished reviewing all

Tour levels,

' Bystem

< Back

Synopses

When no system resourcas exist for a clinical
problern, then synopses of individual studies
and reviews are the nexl best resource of
Information. Synopaes are structured abstracts
of individual studies and raviews. They provide
essontial information to support medical
decislons In a very brief format, The perfect
synopsis prowides exactly enough information
to suppori a clinical decision.

Use synopses for foregrownd questions
Examples of synopses are ACP Journal Club

and DARE - Database of Abstracts of Reviews
of Effects.

Mad =

Finding the Best Evidence

Intnpduction
Clinical Cuestions

EBM Pyramid
-The Pyramid
--Bast Evidence
~-Using the Pyramid
~Resourca Typas
—System Review
--Synopsis Review
--Synthesis Review
~Studies Review

EBM Resources
EBM Practice
Concluglon
Assessment
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Resource Types

There are four types of EBM resources, Systemn, Synopses, Syntheses and Studies. Use the
graphic below to leam about them. Go on to the next page when you are finished reviewing all
Tour levels,

Synthesas

For more detail, or f no system resource or
synopsis is available, the databases of
syslemalic reviews are the next best resource,
These are summaries based on rgorous
searchas for evidence, and provide clear data
about the affectivensss of a heafth care
Intarvention. Syntheses are also halpful for the
development of institutional clinical poficies.

' Bystem

Syntheses are very detailed and are presanted
in an outline form. Clinicians can go directly 1o
the cenclusions te find the implications for
treatment.

Use synthases for background and foregrownd
guastions.

An exarmple of a synihesss is the Cochrane
Databage of Systematic Reviews,

< Back Mad =
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Resource Types

There are four types of EBM resources, Systemn, Synopses, Syntheses and Studies. Use the
graphic below to leam about them. Go on to the next page when you are finished reviewing all
four levels,

Studies

¥ If no system resource, synopsis, or synthesis is
¥ System available, a clinician must turm 1o babliographic

{ dalabases lo find original siudies. When using
ariginal stwdies, remeamber that there s no
expert appraisal of the evidence presant in the
highar lewels of the EBM pyramid. The clinician
decides whather the study bz valld and if It
presants the best evidence for clinical use.

Studies provide information fo answer
fareground questions.

Saarch fillers and search angines are available
o assigt In searching for studies based on the
best avidence. SUMSearch and MEDLIME with
EBM filters are two good sources of original
Stuches.

< Back Mad =

Intnpduction
Clinical Cuestions

EBM Pyramid
-The Pyramid
--Bast Evidence
~-Using the Pyramid
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Systemn resources are the most efficient EBM resources
avallable 1o the clinician, Located at the top of the pyramid,
thay are consulted first. If an answer to the clinical question
can be found with system resources, there is no need to
continue down the pyramid.

Review what you leamed about system resources and think
aboul the fellowing questions. You can relum o the
pyramid ta review information there.

Can a system resource be used for angwering Background
guestions, Foreground questions or bath?

The resources are comprised of summaries of several articles. Who writes these summaries? Why
does this make the resources mare wseful for patient care?

What are systermn resources designed to do best?

What are examples of system resources?

<= Back Mext >>
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Synopsis Review et
ynops Clinical Questions
Synopses are brief structured abstracts of indvidual studies EBM Pyramid
and reviews, Where the systems level provides a summary —The Pyramid

of several articles and reviews, a synopsis summarizes one —Best Evidence

—Using the Pyramid
—Resource Types
=Syslem Review
—Synopsis Rewview
=Synthesis Review
—Studies Reviaw

dacurment and is specifically designed to support medical
decisions.

Review what you have learmed about synopses and
congider the following queshons. You may want o refurn o
the pyramid for a review.

EEM Rasources

Can a synopsis be used Tor answering Background EBM Practice
guestions, Foreground questions or bath? Conclusian
Azzessment

Why do you decide to consult synopses as opposed to a system resource?

What are examples of synopses?

=< Back Mext ==
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Finding the Best Evidence

Synthesis Review AEEhacIXIn
Clinical Questions
Syntheses are very detailed reviews of the medical EBM Pyramid
Iiferature on a topic, presented in an oulline form For quick —~The Pyramid
infarmation, clinicians can go directly to the conclusion —Best Evidence

paragraph to find treatment information, —Using the Pyramid
—Resource Types
=Syslem Review
—Synopsis Review
—Synthesis Review
—Studies Reviaw

Think about what you hawe learned about syntheses, and
angwer the following questions, If you would like a quick
renshew, refurn fo the pyramid,

Are syntheses used for Background guestions, Fereground EEM Resources

questions or both? EEM Practice
Conclusion
In the hierarchy of EEM resources, when are syntheses Assessment

consulted? Would you ever consult syntheses before the other EBM resources?

What is an example of a synthesis resourca?

=< Back Mext ==
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Studies Review Introducticn
Clinical Questions

The studies level of the EBM pyramid represents the EBM Pyramid
ariginal studies that are the primary sources Tor the other —The Pyramid
resources we have been reviewing. When reading this —Best Evidence
ariginal material, rememier that there i no expert appraisal —Using the Pyramid
of the evidence at the studies level —Resource Types
=Syslem Review
—Synopsis Review
=Synthesis Review
—Studies Review

Rememberng what you have learned about the EBM
studies resources, consider the following questions. I you
would like to review the material, return to the pyramid.

EEM Rasources

What tools are available lo make searches al the studies EBM Practice
leval more effective at finding the best evidence? Conclusian
Azzessment

Are studies best for answering background or foreground questions?

When searching in the studies level, who decides whethar tha study is valid and if it presants the
pest evidence for clinical use?

When should a physician consult studies when searching for the best evidence?

=< Back Mext >>
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Resources

Rich and authoritative EBM resources are available on the Sladen Library web site. As you saw in
the previous module, the Sladen EBM pyramid is designed to help you find these resources

afficiantly. Although there are hundreds of resources and differant ways to locate the best

aevidence for patient care, this course will focus wour attantion on seven of the best resources

available anywhere. These are:

Systern
« UpTolDate
« Clin-eguide

Synopses
« ACP Journal Club
« DARE

Syntheses
« Cochrane Database of Systematic Reviews

Studies
» SUMSearch
« MEDLINE

=< Back
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Intreduction

Clinical Questions
Specifics i -

Each resowce had unigue qualities. Use the graphéc below to review the rescurces that are

available to you. Go an to the next page whan you are finished reviewing all 7 of the rescunces. EHR:EE:;;""

~Spacifics
~Focusing Oueslions:
Mouse over graphic to display text here _S}Bt:::ﬂ
—Systern Casa
—Syslem Quiz
=Synopses
—Synopses Case
—Synopsas Quiz
=Synihasas
—Syntheses Case
—Syntheses Quiz
Syntheses ~Studias
~Studies Case
—Studies Ouz

EBM Practice
Conclugion
Assessmarnt
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Finding the Best Evidence

Specifics

Each resowce had unigue qualities. Use the graphéc below to review the rescurces that are
available to you. Go an to the next page whan you are finished reviewing all 7 of the rescunces.

<< Back

System - UpToDate and Clin-agulde

UpToDate ls made up of toplc reviews about
madical conditions and treatments. Physicians
who ans aulhorities in the field write the
information, and it is updaled often. Search by
entering a term into & dialog box. After the
search is entared, you will see a list of topic
raviews (o choose from

Clin-eguide is also made up of lopic reviews,
aranged in a menu. The information ks written
by panels of physicians and is updated oftan.
Enter the search in the dialog box. Ths
resounce has a briel outline formal thal leads
you rapsdly to clinical information. It |s also
available for homa wse via remote access.

Acoess these resources Trom the Sladen

Library Provider Page or from the Library tab on

CarePlus.

Use UpToDate and Clin-eguide for background

and foreground guastions.

Intrpduction
Clinical Guestions
EBM Pyramid

EEM Resources
--Resources
~Spacifics
~Focusing Questions
-System
--System Case
--System Quiz
~Synopses
--Synopses Case
--Synopses Quiz
=Syntheses
—-Syntheses Case
—-Syntheses Chuiz
~Sludias
~Studies Cass
-—-Siudies Quiz

EBM Practice
Conclusion
Assessment
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Finding the Best Evidence

Each resowce had unigue qualities. Use the graphéc below to review the rescurces that are
available to you. Go an to the next page whan you are finished reviewing all 7 of the rescunces.

<< Back

Synopaes - ACP Journal Club and DARE

The ACF Joumal Club, published by the
Amencan College of Physicians, screans the
top journals and identifies clinically relevant
and methodologscally sound studies. Articles
are summarized in an abstract. ACP Joumnal
Club Is an OVID databass, and is searched
using this famiar seanch screan, Enter a
seanch term or kayword Into the dialog box,
and selact Article Review from tha results. This
dalabase lists results by diinical question,
patient, intervention and ouloome,

Database of Absiracts of Reviews of Effects
{DARE) s produced by the Mational Health
Service of Great Britain. It contains
assossmaonts of systematic reviews salected
from medical joumnals. The Information s
formatted in a very brief cutline format. DARE
s an OVID database. This dalabase includes
Ihe clinical question, palient, intervention and
outcome.

Access both of these resources from the
Sladen Library Provider Page or from the
Library tab on CarePlus.

Use ACP Journal Club and DARE for
Foreground questions.

Intrpduction
Clinical Guestions
EBM Pyramid

EEM Resources
--Resources
~Spacifics
~Focusing Questions
-System
--System Case
--System Quiz
~Synopses
--Synopses Case
--Synopses Quiz
=Syntheses
—-Syntheses Case
—-Syntheses Chuiz
~Sludias
~Studies Cass
-—-Siudies Quiz

EBM Practice
Conclusion
Assessment
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Finding the Best Evidence

Specifics

Each resowce had unigue qualities. Use the graphéc below to review the rescurces that are
available to you. Go an to the next page whan you are finished reviewing all 7 of the rescunces.

<< Back

Syninesas - Cochrane Database of Systamatic
Rawviews.

The Cochrane Database of Systematic
Riwiews contains lopic reviews of diseases and
medical conditions, based on lileralure
searches that have been reviewed by the
Cochrana Collaboration. This database is
available on OVID, The strangth of this
database |s thal it I3 presented in two very
usaful formats. Abstracts are available for rapid
acoess. Topic Roviews are available for
detailed information and clinical policy
development,

Access this reaource from the Sladen Library
Providar Page or from the Library tab on
CarePlus.,

Use the Cochrane Database for Background
and Foreground questions.

Intrpduction
Clinical Guestions
EBM Pyramid

EEM Resources
--Resources
~Spacifics
~Focusing Questions
-System
--System Case
--System Quiz
~Synopses
--Synopses Case
--Synopses Quiz
=Syntheses
—-Syntheses Case
—-Syntheses Chuiz
~Sludias
~Studies Cass
-—-Siudies Quiz

EBM Practice
Conclusion
Assessment
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Finding the Best Evidence

Specifics

Each resowce had unigue qualities. Use the graphéc below to review the rescurces that are
available to you. Go an to the next page whan you are finished reviewing all 7 of the rescunces.

=< Back

Studies - SUMSearch and MEDLINE with
Filters

SUMSearch is a search engne that selects
articles based on quality. It simultaneously
searches a number ol resources, including
MEDLIME, DARE, and the Mational Guidaline
Clearinghouse. To search, typa a topic in the
dialog bos on the main page. There are easy
ways o limit and expand your search, Nota
thet the seanch results are journal articles and
you musi do the oritical appraisal for clinical
(Vs 18

EBM filters are avadable to search MEDLINE,
These filters are specialized lilerature searches
dasignad o select the best evidence from
MEDLIME. To search, select MEDLINE with
Filters from the resource list. Select
Randomized Controlled Trials and Systematic
Reviews - Mamow Stralegy. The systam will
take you to OVID MEDLINE and automatically
parform the ssarch. Mext enter your toplc and
combine with the filter search results. Options
o limit search resulls an also provided,

Acoess these resources from the Sladen Library

Provider Page or from the Library tab on
CarePius.

Use SUMSearch and MEDLINE with Filters for
Foreground questions,

Intrpduction
Clinical Guestions
EBM Pyramid

EEM Resources
--Resources
~Spacifics
~Focusing Questions
-System
--System Case
--System Quiz
~Synopses
--Synopses Case
--Synopses Quiz
=Syntheses
—-Syntheses Case
—-Syntheses Chuiz
~Sludias
~Studies Cass
-—-Siudies Quiz

EBM Practice
Conclusion
Assessment
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Focusing Questions IAERAEEN
g Q Clinical Questions
EEM Pyramid
Take a moment to consider the following clinical question. ¥ou may want to review the material
about Termulating clinlcal guestions that was covered earlier under Chinlcal Quesiiens EBM Resources
—Resources
. —Spacifics
Yau have a patient who i Iraw.-elmg 10 Vietnam on business and wanls 1o know il there 15 any[hmg —Focusing Questions
to prevent acquiring avian flu. ¥ou would wsually recommend a flu shot, but are not sure whether it Spstam 9
will be effective for avian flu. Remembering PICO, patient, intersention, comparison intervention -—5;51em Case
Iy h th
and outcoma, you think it through this way: ~System Quiz
—Synopses
P @ patient who |5 fraveling to Vietnam wamis o aves avian flu —=Synopaes Case
1 would it be effective to provide this patient with & flu shat? 'i?""ﬂp‘se’* Gtz
. ) —Syntheses
h 7
c ara there other effective prevention strategies ~Syntheses Case
o & healthy patient who does not contract avian flu —Syntheses Quiz
=Studies
Think about the most concise and direct way to express the primary topic of interest fo the patient _gh"g'“ gasa
in this case. From the st below, select the word or phrase that would best capture the concept lo Belociads o
7 .
U EEE B EBM Practice
Conclusian
Database design and retrieval Assessment

Mumber of references available
Cluality of the medical iterature

Search engine functionality
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UpToDate and Clin-eguide are efficient and easy to search.
Afer you consider the clinical question, use the Tellowing
procedure. Using the pyramid, go to the UpToDate or Clin-
aguide web site. To find information, enter a search term in
the tewt box on the screen. Search results include an
outline of related diseases and treatments from which you
can select ihe topic that best matches the clinical question
at hand.

A key Teature that distinguishes UpTaDate and Clin-eguide
from all the othars is that they can be used for both
background and foreground questions. If, for examgle, you
ancounter a disease process or complication and you are
not famniliar with it or the wider health implications, both
UpToDate and Clin-eguide provide background information o place the question in perspective
Foreground information is included as well.

A key difference bebseen the twvo resources & that UpToDate & only available when you are within
tha Hanry Ford Health System computer network. This means that if you are using any computer
within the system, UpToDate is accessible. Clin-eguide is available bath within the system and
also at home or when you are travaling.

<< Back Mext >>
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System Case
Flease consider the following case and clinical guestion and answer the questions below.

Mg, Srmith 15 @ S0-year-old worman who présents with & 2-month history of bilateral knee pain. She
reports occasional swelling, and states that her activities are limited by her knee discomfort. She
uses 650 myg of Tylenol daily with minimal relief, She saw a commercial for Celebrex on TV and
asks if this madication will give her better pain ralief. She works as a housekeeper and has no
medical insurance

O physical exarm she has & body mass index of 32, She has bilateral knee crepiius with
decreased range of motion and no effusion.

Weight bearing knee x-rays reveal mild degenerative changes bilaterally conssient with
ostecarthritis.

P A patient with bilateral knee ostecarthritis, who has no health insurance
| She is currently on 650 mg of acetaminophen daily

c She wants to know if Celebrex would provide more effective pain relisf
o Safe, effective pain reliefl for the patient

Climical question

In patients with knee ostecarthritis, do COX-2 inhibitors (Celebrax) give greater pain reliefl than
acetaminophen?

You find the following infermation after searching system resources:

» Evidence from several randomized trials indicate that ©OX — 2 inhibitors have comparable
afficacy whan comparad with acetaminophen, but are contraindicated in patients with renal
disease, congestive heart failure and peptic ulcers.

« Recommended that acetamineghen i the Trst line therapy in non-inflammatory
osteaarthritis

You discuss the followang 1o the patent

« Wa inform the patient of the risks and benafits of COX = 2 inhibitars and confirm that
acetaminaphan as the first line treatment for painful knee ostecarthritis
« Wa also recommend exercise and weight koss

<= Back Mext ==
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System Quiz
Flease answer the following questions regarding the case. Your answers will not be recorded

1. You are Tamiliar with the COX-2 inhibitor v acetaminophen debate, but need to
refresh your knowledge regarding ostecarthritis. What is the most important advantage of
using either UpToDate or Clin-eguide fo answer this question?

Baoth are excellant for answering background and foreground questions.
Information is presented by both resources in an easy autline format.
System resources are the most efficient ones available to the clinician

UpToDate and Clin-eguide hawve curment and authontative topic reviews

2 UpTolate and Clin-eguide contain topic reviews of specific medical conditions and
associated treatments, Who wiites these topic reviews?

Editorial beards which consist of physicians and company employees
Information company employees whae are well-versed in medicine
Physicians and panels of physicians who are authorities in tha fiald

Topic review boards which are made up of physicians and librarans

=< Back Mext ==
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Synopses

The American College of Physicians (ACP) Journal Club
and The Database of Reviews of Clinical Efflectveness
({DARE) are accessed via the EBM pyramid. From thara
wou will be guided to OVID, where these resources reside
on the web. To find information, enter your search terms in
the text box provided on the OVID search screen. Search
results for these databases provide brel synopses of the
best evidence on the topic.

The key feature of these resources | that the matenal is
presentad to you in a brief format. Both databases give you /
the clinical question and present informatien in the FICO f
format, 5o you can sasily identify the patient, intervention jr J
and outcome. Both of the resources are used to answer L
foreground questions. One thing 1o remermber 15 that these databases are relatively new with &
smaller numbear of antries, and may not contain all the infermation you are seeking. If the
infarmation is there, however, it is the best evidence, presented in & quick and concise format

A kay difference bebwesn ACP Joumal Club and DARE is that the ACP Jourmal Club entry
summarizes seversl articles and provides an abstract of the findings, which is called &
commentary. DARE includes systematic reviews Trom key medical journals and presents the
information in a brief outline.
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Synopses Case
Flease read the following case, clinical question and PICO analysis.

M Jones is a B5-year-old male with hyperension, dyshpidemia, and asthma, He has had a
myuocardial infarction in the past with resuttant mild congestive heart failure. He notes unchanged
use af his beta-angonist inhaler once or twice per maonth, and i not on any inhaled or oral
steroids. He is currently symptom frae

His physical exam shows a BP 148/80, pulse 88, The cardiovascular exam shows a regular
miythm, normal 31 and 52, ne murmurs or galleps, ne JVD. The lungs are clear without wheezes
of rales. An examination of the extremities shows trace penpheral edema, ne clukbing, and good
peripheral pulses

fou know that the patient could benefit from beta-blockers for his mild congestive heart failure, but
wander if beta-blockers will negatively effect the patient's asthma? This concemn leads you to
search for the best evidence, and you proceed to formulate a clinical question

P & patient with asthma and mild I.‘:¢I15]¢$1I'-'E heart falure
He would benefit from a beta-blocker but wou &re concerned that it may worsen the

asihmg

o The companaon interdention 15 1o continue to manitor Mr. Jones and not to giwe beta-
blockers

o Improve the patient's cardiovascular disease without aggravating his asthma

Clinical guestion

In patients with asthma and an indication for & beta-blocker, does use of & cardioselactive bela-
blocker increase morbidity from reactive sinway disease?

You look for infarmation in the system resources, but still have guestions. You move down the
pyramid to the synopses and locate the following information:

+ Patients with mild-to-moderate abstructive lung disease may tolerate cardisselective beta-
bleckars, and these drugs should not be withheld in patients who could clinically benefit
from them

Back to the patient:
« Mr. Jones meets the inclusion criteria

It is safe o start Mr. Jones on & cardioselective beta-blocker withaut worsening his asthrma or
response to inhaled beta-angonists

=< Back Mext ==
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Synopses Quiz

Flease answer the following questions regarding the case. Your answers will not be recorded

1. What s the most impoerant advantage lor using synopses 1o answer this clinical
question?

ACP Journal Club and DARE are the most authoritative EBM resources
Eveilable

Synopses provide a complete analysis of the disease process and possible
drug imteractions, with a complele relerence list

Synopses are reviews of the best literature on a topic, presented in a brief
outline format or 8 commentary that summarizes the findings.

The question is a background guestion and synopses are among the best
sources for answers to these questions

2 \When considering Mr. Jones' situation, what could motivate you to search for the best
avidence o assist you with this medical decision?

<= Back

A colleague says, "l prefer & policy of watchful waiting in & case such as Mr
Jonas" with no reference to the literature. ¥ou decide to search for evidence.

On rounds, a colleague has stated that 1 was trained this way " In order 1o
werify this treatment, you decide to search for the best evidence

¥ou recognize that your professional knowledge base may not be sufficient
to make a diagnosis or treatment recommandation

You've asked a staff physician on your unit about & patient, and he suggests

that you go to the library for more information

Mext >>
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Introduction
Syntheses Clinical Questions

EEM Pyramid
The Cochrane Database of Systematic Reviews is one of

the most authontative sources of EBM infarmation EEM Resources

available. The topic reviews it contains are based on —Resources
literature searches and selection criteria developed to very —Spacifics
precise standards that ware devaloped by the Cochrane —Focusing Questions
Cuollaboration. The Cochrane Database is unique because =Zyslem
It 0% @ synthesis of many review anicles thal are analyzed —Bystemn Case
and a lengthy, authortative analysis is compiled. A typical =System Quiz
topic review can be 25-75 peges long. Both background —Synopses
and foreground information is included. Access Cochrane =Synopses Case
fram the pyramid, and click on Cochrane next to the —=Synopses Quiz
Syntheses section of the pyramid. This will take you to —Syntheses
CWID, where you enter your search terms in the text box =Syntheses Case
—Syntheses Quiz
A key feature of the Cochrane Database s that it s particularly usetul for clinical policy formation ~Studies
Because of the time that must be invested in each review and the selection criteria, much of the —Studies Case
work needed for palicy development is already completed . Alsa, the reviews tend to be on —Studies Quiz
guestions that impact many patients. EEM Fractice
Conclusian
The Cochrane Database i3 also useful for patient care. Although the number of topics is limited Assassment

when companed 1o other resources, when thene is a review avallable you can be very sure of s
quality. When using Cochrane for patient care, go directly to the Conclusion section for a
summary of clinical recommendations. If you need background infarmation, go to that paragraph
Also, select records that have [Systematic Review] in the citation. Remember that records in
Cochrane are in &l stages of review development, and those which have completed the have this
notation and mast wseful for clinical decision making.

<< Back Mext ==
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Finding the Best Evidence

Syntheses Case
Flease read the following case, clinical question and PICO analysis.

Sinee you have had & carear long interast in the benehits of smoking cessation, when the call goes
out for 8 committee to develop a clinical pelicy recommendation regarding smoeking cessation and
coronary heart deease you decide to voluntesr, One of the first questions that comes up is how
much and how quickly a smokear with coronary artery disease banefits when they quit smoking.
Everyone says that you must have been a libranan in & previous life because you are very adept
al searching the medical literature and finding the best evidence. As the commitiee beging to
wurk, your reputabon precedes you and the committee assigns you the task of finding the best
evidence for digscussion,

You have searched system and synopses resources using the pyramid and have found excellent
information that could be used for patient care, but you want & comprehensive review and you
need it for today's meeting. You decide to proceed to a synthesis resource.

P Fatients with coronary aery disease who have stopped smoking

| Smoking cessation
c MNone
o Find information on marbidity and mortality for those who have ceased smoking

Clinical guestion: What is the magnitude of risk reduction when a patient with coronary heart
disease quits smoking?

‘You search the Cochrane Database of Systematic Reviews and locate a G8-page systematic
review on the topie. The review considered the indings of teenty studies and presented the
following conclusions:

« CQuitting smoking is associated with & substantial risk reduction of 36% in patients with
idantified coronary heart disease.

« Thers is strong evidence that quiting smoking is strongly associated with 8 reduction in
tatal martality for these patients,

+ There was a lack of a clear relationship between length of the follow-up period and risk
reduction, so it was not possible o determing how quickly the benelit took eflect aler
smoking ceasad.

‘You present the systematic review from Cochrane to the committee and highlight the
recommendation:

+ People who stop smoking following the anset of coronary hear disease or
revascularization have a substantially lower risk of death. Evidenca suggests that
intervention to help patients with coronary arery disease stop smoking can be effective.

<< Back Mext >>
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Syntheses Quiz
Flease answer the following questions regarding the case. Your answers will not be recorded

1. When selecting a synthesis, you have already exhausted two calegories of EBM
resgurces and still need more infermation. Whether you are looking for patient care or
clinical palicy information, what makes you confident that the answer may be in the
Cochrane Database?

It contains detailed information of the ments of carefully selected literature on
a specific topic and has a conclusion that summarizes the best evidence

It has a lirnited number of records to choose from, and this insures that
s&archmg Tar inTarmation 1% ey efficent and effeclive

Itincludes background infarmation for clinical policy formation and
foreground information for use by clinicians in direct patient care

There are long systermnatic reviews that assure we will find the best evidance
for any condition, applicable to patient care or to clinicel policies.

2. Remembering what you have learned about systemn, synopses and syntheses so far,
what aspect of syniheses resources make them uniquely useful Tor clinical palicy
formation?

Ag & resull of the time that 15 invested In the development of Systematic
reviews, and the inclusion of carefully selected literature on a specific topic,
synthesas are the best resource for clinical policy formation.

Synthesis resources have information that is at all levels of review, and
sometimes the reviews are in process, making them more useful for the
develeprment of clinical policies

System and synopses resources are limited for clinical policy development
because thay only contain foreground information which makes the gathering of
information more laborious

The length of the summary, ranging from 25 = 75 pages per raview, makes
synthesis resources uniquely uselul for the development of clinical policies,
particularly for larger organizations
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Studies Introducticn
Clinical Quastions

EEM Pyramid
‘When you hawve exhausted all of the previous lewvels on the

EBM pyramid, you must try o locate evidence By reviewing EBM Resources

individual studies. But any search in this iferature can —Resources

eagily refrisve over 100 aricles, naot all of which are the —Specifics

b5t avidence. SUMSearch and MEDLINE with filters are —Fecusing Questions

both designed to handle a large number of individual =Zyslem

studies. SUMSearch is a search engine thal searches —System Case

PubMed (MEDLINE), DARE and the Mational Guideline =System Cuiz

Clearinghouse and selects articles based on the guality of —Synopses

evidence. Aftar locating SUMSearch on the pyramid, type =Synopses Case

the search terms into the text box on the main page. —=Synopses Quiz
—Syntheses

The best way to search MEDLINE is with the EBM filters. =Syntheses Case

These filters will generate a list of articles that is more likely —Syntheses Quiz

o be based on evidence, Select MEDLINE with Filters from the pyramid, the select Randomized i::::-!:[:asa

Controlled Trials and Systematic Reviews = Narrow Strategy. The system will take you into ; :
MEDLIME and perform the search autamatically. Then combine your topic with the results from —Studies Quiz
the filter search.

EBM Practice
Conclusion
An excellent feature of the Pubbed version of MEDLIME is the "Related Articles” button, When Assassment
you locate an article that is on target, click the "Related Articles” bubtlan 1o find more which ane
similar.

A ey fegture that distinguishes SUMSearch and MEDLIME with filters from the ather resources is
the fact that you are searching and reading individual studies. For both of these resources, the
number of references retrieved may be high, so use the options provided to limit your search
resulls. Remamber that you are getting prescreened artickes, but you will still be responsible for
reading them and selecting the best evidence from a number of choices

£ kay diffarenca betwesn the twa resources is that SUMSearch is a search engine that loaks
through a number of resources for information. MEDLIME is, as you are aware, one of the premier
databases of medical information in the world and one of the largest,

Baoth studies resources are used for foreground questions.

<< Back Mext >>
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Finding the Best Evidence

Studies Case
Flease read the following case, clinical question and PICO analysis.

Mr. Anders, an accountant, 15 & moderately obese SE-year-old man with type 2 diabetes, first
diagnosed 11 years ago. He is trying to quit his smoking habit of 25 years. Mo diabetes
complications have been detected so far. His blood sugars are well controlled on metformin but his
blood pressure has been mildly elevated, averaging 158/94 mmHg during his past three visits. You
propose to prescribe & medication to lower his BF. He has been unable to lower his weight during
fhe past bao years despite your urgings,

He is also not keen to consume additional prescription medication, preferring natural remedies. He
% open 1o persuasion, butwould like to see the evidence that lowerning blood pressure with drugs
does more good than harm for paople with diabetes and hypertension, and how much banefit he
can expect for the additional medication,

P A S6-year moderately cbese old man with type 2 diabetes mellitus and untreated

hyperiension
| Hypertension medication
c Patient has already tried smoking cessation and weight control unsuccessfully

o Control blood pressure to reduce moridity and mortality

Clinical guestion:

In a S8-year old man with type 2 diabetes mellitus and untreated hypertension, is there evidence
that medicating for hypertension reduces subsequent morbidity and mortality?

Afer looking for information in system, synopsis and syniheses resources with incomplete resuls,
you decide to consult studies. You are hoping that by going to MEDLIME, with its mammioth
database, you will be able to find evidence for this difficult queston, You search MEDLIME using
the EEM filters to provide more relevant results and locate the following information:

« Intensive blood pressure contrel among moderately hypertensive patients with type 2
diabates led to a relative risk reduction of 32% in deaths related to diabetes and 44% in
strokes.

« Enalapril had similar benelits to atenolal but patients were more likely to continue to take
enalapril.

Back to the patient:

You discuss hypertension management with Mr. Anders, indicating that these are impartant new
findings, He agrees to a trial of enalapnl

=< Back Next ==
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i i Introduction
Studies Quiz Clinical Questions

EEM Pyramid
Flease answer the following questions regarding the case. Your answers will not be recorded

EEM Resources

1. Wi Anders has agreed to Iy enalaprl, but calls you back & week later. His wile is --gesal:_rces
convinced that there is a natural remedy that you have overlooked, and would like more _FF'“' IGE &
information on that treatment so you can discuss it &t his next appaintrment next month —Focusing Queshons

‘fou decide to look for information on this topic in the following resource =System
—Systemn Case

=System Cluiz
ACP Journal Club —Synopses
—=Synopses Case
~Eynopses Quiz
—Syntheses
=Syntheses Case

—Syntheses Quiz
DARE =Studies

—Studies Case
MEDLIME —Studies Quiz

Cochrane

EBM Practice
Conclusion
Assassmant

2 One quality of studies resources |5 bath the biggest advantage and the biggest
disadvantage. What is it?

Database design and retrieval

Mumber of references available

Cluality of the medical iterature

Search engine functionality

=< Back Mext >>
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Founders

As we saw in the Introduction, there are a8 number of significant crganizations and physicians who
are gctively invabeed in expanding the EEM knowledge base

The Centre for Evidence-Based Medicine at Codiord University in Oxford, England |, the Cochrane
Cuollabaration and the associated Cochrane Database of Systernatic Reviews and the Canadian
Cochrane Network and Centre McMaster University in Ontario are three of the major EBM centers
in the workd, These organizations have fostered the development of EEM throughout the waorld
Health care professionals in many countries, including Australia and the United States, paricipate
in teaching evidence based practice and writing systematic reviews for growing number of EBM
publications and web sites

Who are the key individuals who have played a rele in the development of EEM and with which of
these institutions are they affiliated? Take a moment to remember these individuals, and type your
answiers in the box below. After you have typed your answers, paint to the sentence balow to how
will you did. ¥our answers will not be recorded

Type your answers below Paoint here to see the answers
David L Sackett was professaor at the
Centre for Evidence-Based Medicine at
Coclord Unhversity and author of Evidente-
Based Medicine: How to Practice and
Teach EEM

F. Brian Haynes on the stafl at McMaster
University and author of the article "Of
studies, syntheses, synopses and systems;
the "45" avolution of sarvicas for finding
the current best evidence® in the journal

EEM Notebook

<< Back Mext >>
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EEM, Not...

Ewvidence based medicine is a systemn for medical decision making based on evidence in the
IMerature. Bub how can we recognize what EBM is not. What are some clues that a conferance or
discussion is not being basad on evidenca?

Same key phrases are as follows;

“Al this hospital, we always treat "

"This is the way the Dr. X prefers

‘Dan't consull the lbrary, | prefer a palicy of watchiul waiting
“Ack the staff physician what to do..”

Fractice by thinking about whal you could say o respond to hese sluations. Type your answers in
the box below. Then roll over the text on the right for some suggestions. Your answers won't be
recorded

Type your answars balow Point here to see the answers

“Let's go onling to see what it says in tha
literature,*

*This is a good apporbunity to consult the
evidence "

*I heard that the Sladen Library has an
EEM pyramid.”

“Lets practice whal we leamed in thal web
course.”

=< Back Next ==
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Elements

The elements of the EBM pyramid are the 4 5's, systems, synopses, syntheses, and studies. The
4 55 were firgl aranged in this manner by B Brian Haynes of MocMaster LUniversity. Which EBM
resourcas go with these 4 alaments?

Take a moment to remember the EBEM pyramid, and write the resources that cormespand to each
After you have typed your answers, paint to the sentence below to how well you remembered the
regources. Your angwers will not be recorded

Type your answers here! Point here o check the answers)
1) Systen
UpToDate
Clin-eguide
2) Synopses

ACP Jourmal Club
CAaRE

3) Syntheses
Cochrane Database

4) Studies
MEDLIME
SUMSearch
<< Back Mext ==
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Case Study

‘fou are at home in the evening and begin thinking about a patient on your floor today. She is a 47-
year-old who presented in the ER with pain and vomiting and was diagnosed with an occluded bile
duct, resulting from gallstones. Although she passed the gallstones and the cholecystectomy was
performed successfully, she has developed gallstone pancreatitis, The surgeon mentioned that
psaudocyst might be a possible complication. You are not familiar with eticlogy and treatment for
pseudocyst, and would like more background infermation for your next consultation with the
surgeon and discussion with the patkent

Clinical Question: Under what conditions does an obsiructed bile duct lead to pancreatitis? What is
the likelihood that pseudacyst will Tellow bile duct abstruction resulting from gallstone pancreatites?
What is the prognosis and treatment if it occurs?

1. Which electronic source will provide the most efficient search?
ACP Journal Club
Clin-eguide
DaRE

UpToDate

2. W for seme reason the systems resources were temporanty unavailable on the web, what is
thie next resource you woukd consult for this question?

ACP Joumnal Club

Caochrane Database

DARE
UpToDate
<< Back MNext =>
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Application

¥ou hawve been working through the EEM pyramid in this course, and have learned a great deal
aboul the four types of resources and the infermation resources that fit info these categonas. You
hawve also learned to approach your information needs by selacting resources from the top of the
pyramid first, and then moving to the battom

There are two instances, however, when you may want to jump right to a specific resource. Please
write what these sifuations may be in the box below, Then roll aver the text on the nght for some
suggestions, Your answers won't be recorded

Type your answers below Point here to see the answers
When you are looking for background
InTormation, consult UpToDate and then
jump down to the Cochrane Database,
because it also heas background
information

When you are working on clinical policies
for & group or institution, go directly to the
Cochrana Database. Since you will find
systematic reviews that include
backgraund information, and this 1s the
best place to start

=< Back Next ==
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Review
| Resource Description Use Sounce
UpToDate Medical topic reviews  |Locate clinical UpToDate, a privately
Trorm expert authors Iinfermation quickly to | owned company with
support patient care direct physician
Invehoerment in content
devealopment
Clin-e guide Clinical decision Locate clinical Crvid, an information

support system in an
autline farmat

infermation quickly to
supparn patient care

company with direct
physiclan invahement
in content
development

ACP Journal Club

Reviews of articles
with $oumd
methodelogy and high
clinical relevance

Find clinically relevant
studies with sound
methodology

American College of
Physicians

DARE - Database of |Critigues of Find screened review  |Mational Health
Reviews of systernatic reviews artiches addressing Service in Great
Effectiveness from a wariety of standards of care Britain

rredical jeurnals
Cochrane Database |Systematic literature Use to develop clinical |Cochrane

of Systematic reviaws, broad policies and standards | Collabaration, the
Reviews owerviews of medical | of care EEM authority world
conditions wide
MEDLINE ‘World's most Locate clinical Mational Library of
complate and infermation whan Madicine
authartative medical | better acreened
database SOUrGes don't answer
the clinical gquestion
S5UMSearch An avidence basad Locate clinical Univarsity of Texas
medicine search infermation when Health Science
BN petter sereaned Center
soUrces don't answer
the clinical guestion
<< Back Next >>
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Comciusion

Conclusion

Congratulations! ¥ou have completed the EBM training
course, We hope that you have learned a lob about
avidance based medicine and how it enhances madical
practice

The next page bagins the testing sequence. Thera are
three brief tests and the entire series will take 30
minutes or less 1o complete

Flease continue on to the testing page by clicking Mext.
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Assessment Introducticn
Clinical Quastions
EEM Pyramid

Flease complete the testing sequence now. There are three tests: EEM Resources
EEM Practice

1) Leamer preferences test Conclusion

2) Objective test

3) Searching test Assessment

To navigabe from test to test simply click on the Next button. Directions for each test are located at
the top of each test page

If wou have quastions at any time during the testing, please contact the libraran who assistad yau
at the beginning of the course. We will be glad to assist you with your understanding of specific
questions or questions aboul the web site functionality

Flease click on MNext to continue.

<< Back Mext >>
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Learner Preferences Test

1. On the scale below, pleass indicate the amount of mental effort you experienced when complating this course. Rate your effort 1
if you found the course very, very easy, and up to 8 if you found it wery, very difficult. Please only choose one number from 1 to @

‘ery, very easy ‘ery, wery difficult

For questions 2-4, please ook al the fallowing four screens which represent four different teaching methods, It you have not already done
g0, please put on the headphones provided for you. Click on the screenshot to see an example of each teaching method. Please take a
moment to look at each screen

Secreen 2

Sareen 3 Soreen 4

2. Which screen would you most like to use when leaming new inforrmation? Please indicate your answer below by clicking on your
preference.

3. Which of the screens would you least like to use whan learning new infarmation? Please indicate your answer balow by clicking
an your preference

4, Plzaze look at the screens again and rank them 1 through 4, 1 baing the one you like the best and 4 being the ane you like the
heast
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Leamer Preferences Test

Serean 1
Secreen 2
Screen 3

Seaen 4

trongly

of these gquestions refer to an online instructional program like the one A

you have just complated,

Whien working on an onling instiictional grageam, | prefer to read the
' |text instead of listening to narration.
‘When working on an online instructional program, | prefer to listen to a
" |marrater instesd of reading writlen text,
When raading text fram a computar scraen, | find that highlighted
wiords help me remember important concepts in the instruction.
g, [¥¥hen listening to spoken language, and the namator emphasizes

" |cartain words, | find it easier to remember these ideas and facts.

5 [When studying new material, my preferred learning method is to read
' |the words on the screen and listen to the narration at the same time,

For questions 5-9, please indicate your answer on the scale provided. All
Disagres

Agres ‘Hﬂher Agree nor Disagree |Disagree Strongly

o

= |

T

Whan answering gquestions 10-15, please think abowt how you prefer to leam new information when studying or working. First read thraugh
the entire list, Please indicate your answer by clicking on your preference, Select only one learing method for each question.

10, When learing about @ concept such as differential diagnosis, | prefer 1o use this method for understanding the information:
Listen to a CD
Listen to an audio tape
Listen to a lecture in person
Listen to & hecture anling
Participate in @ JiScussion in persen
Participate in & discussion onling
Read a journal articlke
Read a book
Feead new information online
Watch a DVD

Cther, please specify:

11. When learning about a disease process or symptom such as cardiac arrhythmia, | learn best by
Listen to a CD
Listen to an audio tape
Listen to a lecture in parson
Listen to a lecture online
Participate in 2 discussion in person
Participate in & discussion onling
Read a journal articke
Read a book
Read new information onling
Watch a DVD

COther, please specify:
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12, When learning to recagnize a dermatology condition such as eczema, | prefer to: Read a journal article
Listan to a CD Read a book
Listen to an audio tape Read new information enling
Listen to @ lecture in person Wateh & DVD
Listen to & lecture online Dher, please specify.
Participate in & discussion in person
Participate in a discussion onling
Fead a journal article
Fead a book
Feead new information online
Watch & OV

Cher, please specify.

13, When learning o recognize a condiien such a3 jaundice, | prefer o
Listen to a SO
Listen to an audio tape
Listen to @ lecture in person
Listen to & lecture online
Participate in & discussion in person
Farticipate in a discussion online
Read a journal articke
Fead a book
Fead new information online
Watch a DVD

Cher, please specify.

14, When learning how 1o take a patient history, | prefer ta
Listan to a CD
Listen to an audio taps
Listen to @ lechure in person
Listen to & lecture anline
Participate in & discusaion in perscn
Participate in a discussion onling
Read a journal article
Fead a book
Fead new information online
Watch & OV

Cher, please specify.

15, When learning a procedure such as the steps of a physical exam, | prefer to
Listen to & SO
Listen to an audio tape
Listen to @ lectere in person
Listen to & lecture anline
Participate in & discussion in persen
Participate in & discussion online

hitpsladen hihs org ER Vemch 0?3k php (3 of 413002008 10:35:00 Ak hitp/sladen hihs o EREVemrch O 20 php (4 of 40300005 D330 Ak

www.manharaa.com




125

Ciryeriree Tisi

AR

Seanieveres inding the Best Eviden

Evidence Based Medicine Study
Objective Test

Plaase read each gquastion carafully and selact the one, best answar

1. There are three prominent organizations that provide leadership, research, warkshops and resources for evidence based medicing
programs world-wide, O the organizations listed below, which s one of these prominent organizations?

Cochrane Collaboration
Haynes EBM Institute
MeMaster Metwaork

Trout Research Center

2. Rank the 1ﬂ||¢iwu'lg FESOURCES iy Denms of thedr &"I-ﬁlﬁl"llf:g lar rmdmg elirmcal infarmation. Rank them -4, with 1 h&lﬁg thee miost effcient

CARE
MEDLIME
Cochrane

UpTaliate

3. If you are searching for information at home, and want to check systems resources first, which EBM resource should you choose?

ACF Jowrnal Cluk
Clin-eguide
DARE

UpToDate

4. Which of tha following statements indicates to you that the best evidence is being used for patient care?

I prafer a paolicy of watchful waiting in a case such as Mr. Jones.
Thie stall said that with cases like this, we should do it his way

This is the way we did it @l the hospital where | did my residency
We haven't had a case like this lately, let's consult the literature

5. The EBM pyramid is directly available an the web at which two locations?
CarePlus and henryford com
CarePlus and the MIH

Sladen site and CarePlus
Sladen site and henry. hfhs.org

& Of the four categories of Evidence Based Medicine that are represented on the EBM Pyramid, which one requires the most time and
effart to locate useful clinical information?

Studies
Synopses
Syntheses
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injectve Test

Systemns

7. What is one of the characterstics of the UpToDate database?

Ayailable for remote use at home or while fraveling
Compiled by infarmation company emplovess
Search processes and cumbersome and ine fficient
Source of expert topic reviews on clinical conditions.

& EBM System rescurces are a good source of information for which type of information?

Background guestions
Foreground questions
Both types of questions
Maither typa of question

% What are background questions about?

Basic sciences information related to patient care
General knowledge about how to treat a disorder
Information related to literature searching procedures
Specilc questions regarding patient managerment

10. Which of the staterments below is a characteristic of Studies?

Foreground questions are best answered using Studies
Include expert appraisal of the evidence available for clinical questions
Must be consulted for infarrmation when all other resources are exhausted
Studies are the most efficient methad for locating clinical infamation
11. You have been assigned by the chairman to locate the bast clinical information for development of a new policy on the use of a new

ALS medication in adult patients. You have already searched UpTelate, Clin-eguide, ACP Journal Club, and DARE, with limited
results. Wha is the next resource you choose to search?

Cochrane
MEDLINE
SUMSearch
UpTaDate

12 Which of the staternents below is a characteristic of System resources?
Used exclusively 1o angwer Foreground clinical questions
The most efficient source of information for clinical guestions

Unavailable from CarePlus, the HFHS online medical record
Mear the bottom of the Evidence Based Medicine pyramid

For guestions 13-14, please read the following case and clinical question:

Your patient, Mrs, Johnstone, presents in the ER with Aght arm clumsiness and garbled speech. Her blocd pressure is 154/84
mimiHg with a regular heart rate of 72 per minute. Examination of cardicvascular and neurclogical systems is otherwise entirely
normal. Your diagnosis i transient ischemic attack and you prescribe aspirin, You are interested in assessing Mrs. Johnatone's
carotid arteries for possible stenosis, but you are not keen an referring her for a risky angiogram, and are not sure abouwt the efficacy
of 8 carotid ultrasound as an alternative.

Clhinleal Question: In order te confirm carotd stenesis whal & the best cholee, 8 carotid ultrasaund of an anglogram?
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Oinjenivee Test

12, In erder to perform an efficient search, the first place you should consult for information is.

AGP Journal Cluk
Cochrane
SUMSearch
UpTobate

14, Why cheose this rescurce first?

Itis & resource of studies

It is & resource of synopses
It is & resource of syntheses
It is & systems resource

For guestions 15-16, please read the following case and clinical question:

Thie mother of yeur patient, a ten-year-old healthy gin, calls to say that her daughter s coming down with @ cold and she has heard
that Echinacea can be helpful. She wants to know whether you recormmend it

15, System resources are tfemporarily unavaitable. Which resource would you consult next?

Cochrane
DARE

MEDLIME
UpToDate

16 If you needed additional background information on this topic and system resources were still unavailable, where would you look?

ACP Journal Cluk
Cochrane

DARE

MEDLINE

Please read the Tollowing case study and angwer guestion 17

Ag the result of a routine physical examination, an 18 year-old woman with no previous medical problems is found to have a
chalesterol reading of 302, You recommend that she see the dietitian for a cholesteral lowering diet, and schedule a repeat visit for 4
months. In 4 months, her cholesterol is 270, and you decide to start the patient on cholesterol lowenng drug treatment. The patient
has & family history of high cholestersl and coronary artery disease, and asks you if exercise will assist in lowering her cholesterol,
The patient is schadulad to return to your office in bwo weeks, and you plan to search for the best evidence before the appointment.

Clinical Question: For an 18-year-old woman with high cholestersl, will exercise contribute to lowering cholestersl and preventing
coranary arery disease?

17. This is an example of what type of a clinical question?

Background Question
Foreground Question
Patient Question
Sludy Cluestion

18. Which of the staternents below is a characteristic of Synopses?

Consulted when no System resources are available

hitp/sladen hihs org ERVemch O Hhphp (3 of 313002008 1003536 A0
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Oinjenirve Test

148

20.

21.

22

24

Contain lengthy and detailed articles of 10-15 pages
Provide extensive background information about clinical questions
The first source of EBM information that should be consulted

‘Which of the following types of studies s the gold standard of best evidence?

Appraised cohort studies

Case control studies.

Randomized contrelled trials (RCT)
Systematic reviews of RCT's

‘Who developed the pyramid of evidence that catergonzed the literature into the four 5's: system, synopses, syntheses and studies?

Elliott
Haynes
MeKinnel
Sackelt

Which of the following statements is true of the ACP Jourmal Club?

Articles are summarized in lengthy decuments of 15 pages or more
Has abstracts of chnlcally relevant arlicles with sound methodology
Is available en the Cechrane Collaberation web site at no cost
Provides an interactive forum on EEM for all interested clinicians

Which of the following resources is an EBM search engine?

Cochrane Database
DARE

MEDLIMNE
SUMSearch

During a Tedlowship
Early im their career
Just before retinng
Late in their career

‘What i a characterstic of synopsesy

Essential clinical information is provided in the paragraph format
Provides extensive, detailed clinical background information
Cutlined, structured abstracts of individual studies and reviews
Is used when there are no relevant studies on a medical topic

. "What is the biggest challenge related to using studies?

Few articles are usually found and insufficient information exists to make a good clinical decision
Extensive articles with background information make it hard to find the most relevant information
Rigerous searches for evidence can leave doubt regarding the effectiveness of clinical interventions
A lack of expert appraisal leaves clinicians to judge validity and usefulness for clinical care

hitp‘saden hihz org ERb A szash 00 3hphp (4 of 51300208 103536 A8
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Samrohimg Tesi

Finding the Best Eviden

Evidence Based Medicine Study
Searching Test

Far this test you will search the EBM resources and print your search results. Two cases and clinical questions are described on this page
and the naxt.

Flease follow this procedurs

Consider the case and clinical queshon

Use the list below to selact the resource

Use as many resources as you need to answer the question
Slop searching when you have located an answer

Print your search resulis

Return 1o this page and press Nex

- " ® B R

Question 1

Mrs. Maggan, a d6-year-old woman, has had ulcerative coliis for 7 years now, with extensive invoblvement of her colon and severs
symploms at times. Her colitis is in remission at present She would rather not hawve surgery, but is concerned about the mounting risk for
cancer that she has heard of through the newsletter of & patient support group for her condition. Her spouse has convinced her to find out
Just what the risk might be

Clinical Queston: In a 48-year-old woman with a 7-year histery of extensive ulcerative colitis, what is the risk for developing bowel cancer?

Syatem
UpTaDate
G Illi-ﬂgulclﬁ

Synopses
ACHE Jourmal Gl
LARE

Syntheses
Cochrane Database

Studies
MECLIME

SUMSearch

<o Eack Myt ==
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ammchimg Tesi

Evidence Based Medicine Study
Searching Test

Please follow this procedurs

Consider the case and clinical question

Use the list below to select the resource

Lse as many resources as you need to answer the question
Slop searching when you have lacated an answer

Print your search results

Return ta this page and prass Mext

- & " B B ®

CQuestion 2

In your role as the physician of 8 patient safety improvernent beam, you audit 150 consecutive patient nates fram patients in your department
to determine the proportion of patients for whom the depariment has provided appropriate preventative care. You discover that there is an
uneven recommendation of preventive interventions. Some patients who are unlikely to be helped have been receiving interventions, and
some patients have been missad for whom these interventions are likely to be beneficial. You wonder if computerized reminders will ba an
effective way to help you and your colleagues cammy out preventive care, and other routine tasks.

Clinleal Question: Can computenzed reminder systams improve the quality of clinical cane?

System
UpToDate
Clin-eguide
Synopses

ACP Journal Club
DARE

Syntheses
Cochrane Database

Studies
MEDLIME
SUMSearch

=< Back Mext ==
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APPENDIX G

Learner Preferences Test Results

1 On the scale below, please indicate the amount of mental effort you experienced when
completing this course. Rate your effort 1if you found the course very, very casy, and up
to 9 if you found it very, very difficult. Please only choose one number from 1

1 {(Mery, very easy) 3
2 3
3 24
4 20
S {Heilber easy nor difficul) 20
L] 10
T 4
a 2
& (Vary, vary difficull) o
2 Which screen would you maost like to use when learming new information? Please indicate
your answer below by clicking on your preference.
Screen 1 (plain text) 10
Sorean 2 (plain audic) 11
Screcn 3 (cued bot) L
Sereen 4 (cued sudio) 26
3 Which of the screens would vou least like to nse when learning new information? Please
indicate vour answer below by clicking on your preference,
Sereen 1 iplain text) E]
Scraen 2 (plain audic) 26
Screen 3 (cued bext) 4
Scraen 4 (cued audio) 18
4a Please look at the screens again and rank them 1 through 4, 1 being the one you like the
best and 4 being the one you like the least.
Sereen 1 (1sli 15
Seraen 1 (2nd) 21
Soreen 1 (3rd) 25
Screen 1 (4th) 14
b Please look at the screens again and rank them 1 through 4, 1 being the one you like the
best and 4 being the one you like the least,
Sereen 2 (1al) 26
Soreen 2 (2nd) 18
Soreen 2 (3rd) 23
Thisesday, Mareh 31, 2005 Page | of &
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15 When learning a procedure such as the steps of a physical exam, 1 prefer to:

Listento a &0

Liglen o &n sudio Tape
Listen to @ kecture in person
Ligten ta & kchure onling
Participale in a discussion i parsan
Farticipate in & discussion anline
Read a jourral adicle
Raad a book

Fead new informatian anline
‘Waicha OVD

CHber

B -
;.N.;-!l:-g--kl:lﬂ

15a Other, please specify:

Specify ax

Spaily 1 have s person explain the procedure while perloming
fhe procedure

lzarm throught bedside didactics

Multimedia- read, see piciures/videos

read and practice mryeslf

whaw it in person

walch a person da it

Specify
Spacity
Sperify
Speacity
Specify

- ok ok o=k mk

Tharsday, March 31, 2008 Page 6 of 6

www.manharaa.com




133

Sereen 2 (4th) 20
4¢ Please look at the sereens again and rank them 1 through 4, 1 being the one you like the
best and 4 being the one you like the least.
Seraen 3 (18l 26
Screcn 3 (2nd) 28
Scraen 3 (3rd) 19
Sereen 3 (dih) 15
4 Please look at the screens again and rank them 1 through 4, 1 being the one you like the
best and 4 being the one you like the least.
Seraen 4 (1st) 33
Sereen 4 (2nd) 1o
Scraen 4 (3rd) 13
Sereen 4 (4ih) 25
5 When working on an online instructional program, | prefer to read the text instead of
listening to narration.
Sirongly agrec ]
Agree fed|
Meither agres nar disagree 15
Diagree |
Sirongly disagres 4
& When working on an online instructional program, | prefer to listen to a narvator instead
of reading written text.
S'mlf agres T
Agres 20
Huiiltwar agres nor deagres 21
Cisagree 24
Strengly deagres 15
T When reading text from a computer screen, [ find that highlighted words help me
remember important concepts in the instruction.
Strongly agree 36
Agrea 4t
Hifhear agres nar dissgres %
Craagrae 1
Strongly diagres o
5 When listening to spoken language, and the narrator emphasizes certain words, [ find it

easier to remember these ideas and facts.

Tharsday, March 31, 2008 Page 2 of 6

www.manharaa.com




134

Strengly agrec 14
Agres 43
Heither agres nor disagree 17
Ciaagras
Sirongly disagres 5
9 When studying new material, my preferred learing method is to read the words on the
sereen and listen to the narration at the same time.
Strengly agree L]
Agres 2z
Mafthar agres nor dsagrae 16
Digagree 1
Sfrengly deagraes ]
10 When learning about a concept such as differential diagnosis, 1 prefer Lo use this method
for understanding the information:
Listen ta & CO) o
Listen ba an audia tape
Liten lo & lecture in persen 14
Listen to a kecture onlne 4
Participate in & discussion in person a7
Participate in a discussion anline 1
Fead 8 jousrsal arlicle B
Read a book 24
Fead rew informatian andine [
‘Watch a OvD 3
Oiber z
100 Other, please specify:
Spetily a6
Spaciy 1 Mubi-media inchding reading and visuals {onling or tet
af jeurmal)
Spetily 1 resd and diseuss in parson
1 When learning about a disease process or symptom such as cardiac arrhythmia, 1 learn
best by:
Listen ta a &0 z
Ligten o an sudio lape
Listen ta a kecture in person 12
Listen ba & bechire enline 3
Participate in a discussion in persan 21
Participate in & discussion anline
Read a jpurmal arficle 2
Thurselay, March 31, 2005 Page 2076
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Read a boak ]
Riead e informmation online B
Waich a OVD ]
Oihver 4
ila Other, please specify:
Epecily a4
Spacity 1 Multbmedia: Lecture If done wel, reading and audia
Specify 1 patient
Spacifty 1 read and discuss in parson
Specily 1 Reading Updc-Date
12 When learning to recognize a dermatology condition such as eczema, I prefer to;
Listenta & GO o
Listen bo an audia tape o
Listen ta a kecture in person 10
Liten b & bechre online z
Participate in a discussian in persan 17
Participale in & digcussion online o
Read a jpumal arficle 1
Read 8 book 22
Read new information anline 12
Watch a OVD 17
Other &
12a Other, please specify:
Spacity a1
Specily 1 Audiovisual
Spacity 1 eoloratias
Specily 1 Mullimedia: read, see picluresipatients
Spacity 1 patint
Specily 1 read and review piclures o video
Spacify 1 see patients incine
Specily 1 uplodale
13 When learning to recognize a condition such as jaundice, I prefer to:
Listenta a GO o
Listen bo an audio tape o
Listen ba & kchune In parson 12
Thursday, March 37, 2005 Page 4 of &
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Listen ta a kecture cnline
Participale in & disclssian in parsan
Participate in a discussion andine
Read & jourmal aricle

Read a boak

Read méy infommation onding
Waicha DVD

Cthar

136

ml!ﬂ-lﬂhﬂﬂgh

13 Other, please specify:

Specify
Spsiy
Specify
Sipsatity
Specify
Spsity
Specify

B

achial panants

color allas

Multimedia- read, see plchures/patiants
paiart

read and listan 1o lestune with pciuras
see palieris in Sinic

14 When learning how to take a patient history, | prefer to:

Listen to a CD

Liglen o &n sudio Tape
Listen to @ kecture in person
Lislen bo & bectune cnling
Participate in a discussian in persan
Participabs in & discussian anlirng
Rezad a jpuwnal article
Read 8 boak

Read new information andine
‘Walcha OVD

Oher

gh‘:lh‘-ﬁ-

mND ® e o

l4a Other, please specify:

Spacify
Spacify
Specify
Specily
Speanify
Spacily
Specify

az

T

have paresn explain what i going an while thay take

the histary

Multimedia: read, see a video, visualize
absarve alhers laking history

patient inbzraction

nead aboul and practics mysell

watch a person do it

Thuesday, March 35, 20068
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The focus of this study isto examine the effects of cognitive load theory, particularly the
effects of redundancy and cueing, when learning from text and diagrams. A review of the
literature on cognitive load and cueing is presented in three sections; the literature on split-
attention and redundancy, studies investigating the modality effect, and literature of signaling or
cueing related to performance and cognitive load in instructional design.  In one experiment
three hypotheses were tested; that novice participants would have lower cognitive load, higher
recall and higher performance with a) cued text vs. plain text, b) audio text vs. visual text, and c)
cued audio text vs. plain audio text. The study sought to confirm existing research on the effects
of narration vs. written text on cognitive load, and to extend cognitive load research into the area
of signaled text and narration. Although the results for the 3 hypotheses were not statistically
significant, there was an indication of a practical trend supporting the effectivenessif cued audio
text, where higher scores on the performance test were observed for these participants. Also,

learner preferences were measured for the different text presentation methods, and a preference
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for cueing was strongly indicated, athough no preference for audio text vs. visual text was
identified. These findings contribute to the theory and practice surrounding the design and
development of instruction; particularly instruction that is designed to be offered viathe Internet,
or web-based instruction. Further exploration into cued audio text, plain audio text, cued visual
text and cued audio text, and their impact on cognitive load, recall and performancein

instruction isarich areafor future research.
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