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Effectiveness of Guided Design Learning Strategy
on the Acquisition of Adult Problem-Solving Skills 

Carol M. Trivette

The effects of implementing a guided design method of instruction on the acquisition of problem-solving 
skills, mastery of course content, and application of content to solve realistic situations constitute the pri-
mary foci of this practice-based research synthesis. Guided design is an instructional strategy that conveys 
subject matter while at the same time allowing students the opportunity to learn a decision-making process 
that focuses on realistic situations from the fi eld of study. Findings from the 35 studies examined in this 
synthesis indicate that this method of instruction has a positive infl uence on the mastery of course content 
and content-based applications. Use of this strategy also positively impacts students’ sense of personal 
competence and confi dence as learners. Students are more satisfi ed with guided design instruction than 
with other instructional techniques. However, it appears that this instructional strategy does not impact 
noncontextualized critical-thinking skills. Implications for practice are described in terms of the types of 
instructional strategies that are most likely to improve both knowledge and realistic problem-solving skills 
in adult learners.
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Purpose

 The primary purpose of this practice-based research 
synthesis is to determine the effects of a guided design 
instructional strategy on the (1) mastery of course content, 
(2) acquisition of problem-solving skills, and (3) success-
ful application of course material to solve realistic prob-
lems. In this synthesis, the term guided design is used to 
describe an instructional method that includes a sequential 
process for solving problems, uses small group teaching 
technology, provides feedback on students’ work, and 
focuses on realistic problems. This instructional strategy 
was fi rst developed and widely used by Charles Wales 
(Wales & Stager, 1977, 1978; Wales & Hageman, 1979), 
who theorized that it was possible both to teach subject 
matter and develop decision-making skills students would 
need to solve problems they would face as profession-
als. 
 The conduct of the synthesis is guided by a frame-
work that focuses on the degree to which variations in 
the guided design process are associated with variations 
in the knowledge and decision-making skills of students 
(Dunst, Trivette, & Cutspec, 2002). In general terms, a 
practice-based research synthesis differs from more tra-
ditional meta-analyses by systematically examining and 
unpacking the characteristics of practices that are related 
to differences in outcomes or consequences. Specifi cally, 

this type of analysis focuses more on an understanding 
of how the same or similar characteristics exert the same 
or similar observable effects and not solely on statistical 
relationships between or among these variables.

Background

 With the admonishment, “Don’t teach your students 
anthropology. Teach them to be anthropologists!” Charles 
Wales and Robert Stager put forth the philosophy of 
guided design (Wales & Stager, 1977). Wales and his 
colleagues believed this philosophy contained fi ve basic 
principles of teaching: (1) guide the students’ learning by 
providing them with a series of experiences that build on 
each other, (2) provide opportunities for students to apply 
and practice skills, (3) evaluate responses and provide 
feedback, (4) motivate or reinforce the learner, and (5) 
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individualize to the learner’s style. The goal of guided 
design is not to get the correct answer, but to know the 
process by which one gathers information, processes 
information, and arrives at an acceptable solution. 
 This approach brings both content knowledge and 
critical-thinking skills together and rests on several edu-
cational theories. These theoretical perspectives, includ-
ing creative problem solving and simulation (Bloom, 
Engelhart, Furst, Hill, & Krathwohl, 1956; Dewey, 1933; 
Maslow, 1954), small group teaching (Miles, 1959), learn-
ing in a nonthreatening environment (Rogers, 1969), and 
role modeling (Bandura & Walters, 1963) are brought 
together in this instructional method. The guided design 
process, as developed by Wales and Stager, proposed the 
following 11 steps: (1) identify the problem; (2) state the 
basic objective or goal; (3) state the constraints, assump-
tions, and facts; (4) generate possible solutions; (5) choose 
the best solution; (6) analyze the meaningful parts of the 
solution; (7) synthesize elements to create solutions; (8) 
evaluate the solution; (9) report the results and make a 
recommendation; (10) implement the decision; and (11) 
check the results. Proponents of guided design argue 
that the theoretical model underlying this procedure is a 
realistic, but nonthreatening problem and decision-mak-
ing approach where the context is relevant and actively 
processed by students. 
 Though developed by two university engineering 
professors, this instructional strategy has been used 
widely in various fi elds such as nursing (Selby & Tuttle, 
1987), chemical and civil engineering (Bailie & Wales, 
1975), pharmacy (Newton, Popovich, & Lehman, 1991), 
political science (Lawrence, 1980), and general educa-
tion (Tillman & Pajak, 1986). It also has been used at 
various educational and training levels (e.g., high school, 
undergraduate, graduate, in-service). Though developed 
in 1969 and widely used between 1970 and 1990, guided 
design has features that are compatible with the more 
recent fi ndings of the National Research Council.
 The National Research Council (NRC) in 2000 com-
piled and reported on the research evidence examining 
how people learn most effectively. Though the language 
is different from that of the 1970s when Wales and Stager 
were developing and writing about guided design, many 
of the concepts they expounded are found in the research 
synthesis of the NRC. Specifi cally, the NRC’s fi ndings 
emphasize the following aspects as effective instruc-
tional strategies: (1) the importance of learning with 
understanding as opposed to the memorization of facts, 
(2) the need for students to be active participants in the 
learning process, and (3) the encouragement of learning 
communities. These fi ndings are very consistent with 
Wales and Stager’s (1977) belief in the importance of a 
group of learners devising solutions to realistic situations 
as the basis of learning.

Description of Guided Design Practice Characteristics
 As developers of this instructional strategy, Wales and 
Stager (1977) described 11 steps in the decision-making 
process. For this synthesis, the guided design process is 
conceptualized as containing four essential characteristics: 
(1) a sequential process for mastering course content, 
(2) a team or small-group processing component, (3) the 
provision of verbal or written feedback from a facilita-
tor/teacher as a professional in the fi eld concerning the 
solution reached or decision made, and (4) the use of 
realistic problems to be solved.

Search Strategy

Search Terms 
 The following search descriptors were used to locate 
relevant studies: guided design, learning strategies, par-
ticipation decision making, problem solving, and teaching 
methods. In addition, author searches (e.g., Charles E. 
Wales and Robert A. Stager) were also explored. 

Sources
 The primary databases searched for relevant studies 
were: Psychological Abstracts online (PsycINFO), Edu-
cational Resources Information Center (ERIC), Social 
Sciences Citation Index (SSCI), Sociological Abstracts 
and MEDLINE, Cumulative Index to Nursing and Allied 
Health Literature (CINAHL), InfoTrac Expanded Aca-
demic ASAP, ABI/INFORM Global, InfoTrac OneFile, 
Dissertation Abstracts Online, WorldCat, The Cochrane 
Library and Academic Search Elite. In addition, hand 
searches were completed for relevant journal articles, 
book chapters, and books in order to locate additional 
studies. The reference list of each newly identifi ed study 
was reviewed to determine whether it contained studies 
previously unidentifi ed.

Selection Criteria
 Studies were included in the synthesis if: (1) a guided 
design process was used as an instructional strategy in 
the study and (2) there was some type of student-level 
outcome measured.
 Exclusion criteria. Since the characteristics of guided 
design in this practice-based synthesis focused on this 
educational strategy, studies that examined only alterna-
tive strategies were not included.

Synthesis Results

 Thirty-fi ve studies were located in different research 
reports. Table 1 shows selected characteristics of study 
participants and the context in which guided design was 
used. Table 2 presents information regarding research de-
signs used in the studies and characteristics of the guided 
design process found in each study.
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Participants
The studies included 3,495 students of whom 3,335 

(95%) were in baccalaureate programs and 160 (5%) were 
in graduate programs (Table 1). Few studies reviewed in 
this synthesis provide any other information about the stu-
dents participating in these studies. The majority (seven) 
of the 11 studies that report other information about the 
students indicates they were in nursing programs. In the 
seven studies that report gender of the students, on the 
average 77% of study participants were women. Ten stud-
ies, four of which were graduate level programs, provided 
information concerning the age of the students. These 
students were generally 22 years or older, which may not 
be representative of the students across the 31 studies.

The students were participating in classes in the fol-
lowing content areas beginning with the most frequent 
areas: nursing (10), engineering (8), science (4), business 
(4), education (2), foreign language (2), pharmacy (2), 
and one each of political science, psychology, and theater. 
Most of the studies (89%) were conducted in baccalaure-
ate programs compared to graduate programs (11%). The 
course length ranged from fi ve days to four years of col-
lege in these studies. The majority of the studies (51%) 
focused on courses taught for one semester.

Research Design
 Table 2 summarizes the research designs employed 
by each study. Fifteen studies (43%) used nonrandomized 
control groups, nine of these used a pretest/posttest design 
and six used only a posttest design. Eight studies (23%) 
used randomization when assigning students to control or 
experimental groups. Five (63%) of the random assign-
ment studies used a posttest-only design and three (38%) 
used a pretest/posttest design.

Practices
 Considerable similarity was observed across studies 
regarding the four characteristics of guided design: (1) 
use of a sequential process of problem solving (SP), (2) 
a team or small-group component (TP), (3) the provi-
sion of verbal (V) or written (W) feedback (FB) by the 
instructor concerning the information used to obtain 
the solution reached or decision, and (4) use of realistic 
problems to be solved (RP). Of the 35 studies reviewed, 
the characteristics were defi ned in only 34 studies (see 
Table 2), since the characteristics in one study could not 
be disentangled (Tseng & Wales, 1972). Thirty-two studies 
used a sequential process, 32 studies used a group or team 
method in the decision-making process, 25 studies used 
written feedback, 18 studies used verbal feedback, and 
34 studies used realistic situations for problem-solving 
activities.

Outcomes
 Table 3 provides information about the type of out-
comes examined in the studies, summarizes the outcome 

results, and presents whether reliability data on outcome 
measures was reported. A total of 76 outcome measures 
were examined across the 35 studies. Since most of the 
studies reviewed in this synthesis assessed the effective-
ness of the guided design procedure in a number of out-
come areas, these outcomes were organized by constructs. 
The fi ve outcome constructs identifi ed were (1) mastery 
of course content (CK), (2) student satisfaction with the 
guided design process (SGD), (3) general critical-think-
ing skills (CT), (4) student ability to apply the knowledge 
in realistic situations (AP), and (5) student perception of 
personal competence and confi dence in the content area 
(PC). An assessment of course content knowledge was the 
outcome most often assessed (40%), followed by satisfac-
tion with guided design (28%), personal competence and 
confi dence in the content area (14%), student’s ability to 
apply the knowledge in realistic situations (13%), and 
general critical-thinking skills (5%).

Synthesis Findings

 Tables 4 through 7 summarize the fi ndings from the 
studies across the fi ve outcome constructs. The tables 
contain both specifi c and summary information about the 
outcomes measured and the results found in each study.

Results
 Course-related knowledge. Table 4 shows the extent 
to which students’ mastery of course content, measured 
in 26 studies, was related to the use of a guided design 
process. The type of measure used most often was an 
instructor-developed examination to determine how well 
students mastered the course material. There were a total 
of 30 assessments of knowledge about course content and 
21 (70%) of these assessments reported that guided design 
produced positive effects on the mastery of course content, 
8 assessments (27%) reported no difference between the 
guided design group and the control group, and 1 study 
found that the guided design group performed below the 
comparison group in mastery of course content. Of the 
eight assessments where no differences were found be-
tween groups, two fi ndings were from the content areas 
of foreign language, general science, and nursing, and one 
fi nding was from engineering and pharmacy. In fi ve of the 
eight assessments where no differences were found, the 
studies lasted less than 16 weeks (one semester). 

Satisfaction with guided design. The level of student 
satisfaction with the guided design process is shown in 
Table 5. Satisfaction was assessed 21 times in 12 stud-
ies, and 17 assessments (81%) indicated that the students 
were more satisfi ed with the guided design process than 
a comparison instructional strategy. Four guided design 
satisfaction assessments were negative. Two negative 
assessments of the guided design process were found in 
a study in the area of foreign language where students 
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reported it neither helped their skills nor helped maintain 
their interest. Three of the four negative satisfaction as-
sessments were found in courses that lasted less than a 
semester.  

Critical thinking. One of the features of learning 
that guided design specifi cally was developed to improve 
was the critical thinking of students. Critical-thinking 
skills were examined in two ways in these studies. The 
fi rst method was to assess noncontextual critical-think-
ing skills (CT), and the second way was to examine the 
critical-thinking process of students as they apply content 
knowledge to specifi c realistic situations (AP). Table 6 
shows the results of these two assessments of critical 
thinking. The fi rst four studies all used an assessment of 
general critical-thinking skills that was not related to the 
course content. None of these four studies reported an 
improvement in the critical-thinking skills as a result of 
using a guided design procedure.

The last seven studies examined students’ critical-
thinking skills by assessing the extent to which students 
could apply course content to realistic problem-solving 
situations. There were ten assessments of application of 
content in realistic situations in these studies, and six 
(60%) of the assessments indicated that application of 
content was more successful for students who experi-
enced a guided design process. Four of the assessments 
of application of content to realistic situations indicated 
no difference between the groups. 
 Personal confi dence. The students’ perception of 
their personal competence and confi dence in the content 
area was assessed in six studies (see Table 7). Nine of the 
eleven measures (82%) that examined personal confi dence 
found that guided design, when used as an instructional 
strategy, has a positive impact on perceptions of students’ 
abilities to make effective decisions and, in general, in-
creases students’ personal confi dence in their abilities. 
The two measures that found no difference between the 
two groups were less direct measures (need for achieve-
ment and ambiguity to learning) of students’ perception 
of personal confi dence and competence.
 

Rival Explanations
Possible threats to internal validity (Campbell & Stan-

ley, 1963; Cook & Campbell, 1979)  and rival explanation 
(Yin, 2000) for the learning effects found in these stud-
ies are minimal or nonexistent for a number of reasons. 
Many of the possible rival explanations are ruled out by 
the similarity in fi ndings across 15 studies with nonran-
dom subject assignment and eight studies with random 
subject assignment. The eight studies that used random 
assignment report positive fi ndings in three outcome areas 
(content knowledge, satisfaction with guided design, ap-
plication of knowledge). No random assignment studies 
were found for critical thinking or personal competence 

outcomes. The studies where random assignment occurred 
dealt with concerns about selection, maturation, testing, 
instrumentation, history, statistical regression, mortality, 
and interactions with selection. Issues of maturation, testing, 
instrumentation, history, and statistical regression were also 
dealt with in the non-randomized studies. Though there is 
limited reliability data concerning whether the guided design 
procedure was implemented as planned, the large number of 
positive fi ndings seen across studies suggests that it was the 
guided design procedure that produced the effects.

Conclusion

Findings from this practice-based research synthesis 
indicate that when instruction includes: (1) sequential pre-
sentation of relevant knowledge, (2) problem-solving activi-
ties for learning teams to solve, (3) provision of feedback 
by the instructor during the process of developing solutions, 
and (4) use of realistic problems as the basis of much of the 
work, then there will likely be increases in the learner’s (a) 
ability to retain instructional content, (b) critical application 
of content to realistic problems, and (c) confi dence in their 
learning ability. Learners are also satisfi ed with this method 
of instruction.

It appears that this instructional strategy is effective 
across a variety of content areas, including business, nursing, 
engineering, and science. Though only two foreign language 
studies were included, the results suggest that this may be 
one area where guided design is not as effective. These 
fi ndings also suggest that noncontextual critical-thinking 
skills are not strengthened by these types of instructional 
strategies and that feedback may be an important element 
in the critical application of content to realistic situations. 
There is also some indication that these instructional strate-
gies may be more effective when used for a longer period 
of time, perhaps over several months. 

The fi ndings from this research synthesis are consistent 
with many of the recommendations of the National Research 
Council’s report “How People Learn: Brain, Mind, Experi-
ence, and School,” which is a synthesis of research on human 
learning (Bransford et al., 2000; Donovan, Bransford, & 
Pellegrino, 1999). Three of the important recommendations 
from this group are that real learning (1) moves beyond 
the memorization of facts, (2) encourages the learner to be 
actively involved in the learning process, and (3) occurs 
best when it occurs within a community of learners. These 
recommendations are clearly in line with the fi ndings from 
this synthesis. 

Implications for Practice
 The fi ndings from this research synthesis have three 
major implications for practice. First, when developing edu-
cational opportunities for adults, have learners in groups or 
teams allowing them to sequentially work through a process 
of gathering relevant information in order to solve a problem. 
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Second, the problem to be solved using this process should 
be based on realistic situations that the learner is likely to 
experience. Third, it is important to provide feedback that 
guides the learners through the problem-solving process, 
such as offering suggestions and perhaps direction, not as 
a teacher with the “correct” solution, but as a professional 
colleague. 

The companion to the Bridges is a Bottomlines (Vol. 
3, No. 1) report that describes the major fi ndings from this 
practice-based research synthesis in nontechnical, user-
friendly language. The Bottomlines summarizes what we 
know about guided design specifi cally for parents, practi-
tioners, and trainers. To illustrate the practice, a vignette 
of what the training looks like when used is included. 
Both the Bridges and Bottomlines reports are being used 
to produce practice guides that take a user step-by-step 
through the process of developing and implementing a 
guided design instructional strategy. These guides will be 
available to readers in either electronic versions at our Web 
site (www,researcgtioractucekubfi ) or written versions 
that can be obtained by writing us at our Research and 
Training Center address. Practice guides are developed 
by our staff when research evidence supports the use of a 
particular practice. For this synthesis, a written practice 
guide will be available. 
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Table 1 
Characteristics of Study Participants 
 

  Subject  
Characteristics 

    

 
Study 

 
Sample Size 

Percent 
Female 

 
Age 

 
Subject Area 

 
Discipline 

 
Program Type 

 
Course Length 

Bailie & Wales 
(1975) 

94 NA NA Chemical  
engineering 

Chemical  
engineering 

Baccalaureate All college career 

Bodine (1978) 137 
(75-E, 62-C) 

NA NA Biochemistry lab  Nursing Baccalaureate 5 lab sessions 

Borchardt &  
Lutkus (1980) 

17 NA NA Theater history Theater Baccalaureate Semester 

Bullard (1986) 23 
(12-E, 11-C) 

NA NA Electrical  
engineering lab 

Engineer  Baccalaureate 8 weeks 

Campbell (1984) 36 
(18-E, 18-C) 

NA NA French Foreign  
language 

Baccalaureate  3 weeks 

Campbell (1986) 130 
(69-E, 61-C) 

NA NA  Spanish Foreign  
language 

Baccalaureate  Semester 

Coscarelli & 
White (1982) 

266 
(180-E, 86-C) 

283 
(141-E, 142-C) 

NA NA Production/Operation 
management 

Business Baccalaureate Semester 

Frazier (1981) 140 
(65-Group GD,  

75-Individual GD) 

NA NA Psychology &  
physiological stress 

Nursing Baccalaureate Semester  
 

Goldberg & 
D’Amour (1976) 

35 NA NA Natural science General  
Education 

Baccalaureate  Semester 

Goldberg & 
Shuman (1984a) 

150 NA NA Physical science Non-science  
majors 

Baccalaureate 2 semesters 

Goldberg & 
Shuman (1984b) 

98 NA NA Physical science Non-science  
majors 

Baccalaureate 3 weeks 

Hancock (1981) 234 
(110-E, 124-C) 

NA NA Production  
management 

Business Baccalaureate Semester 

Hancock et al. 
(1983) 

549 
(321-E, 228-C)  

NA NA  Production  
management 

Business  Baccalaureate Semester 

Hepner (1989) 62 
(20-C, 21-GD with 

teacher  support, 21-
GD without teacher 

support) 

95 31a Advanced nursing  Nursing Baccalaureate 
 

4 weeks 

Hoggard (1980) 30 NA NA Chemistry Chemistry Baccalaureate Semester 

Hursh,  
VanArsdale,  
Medio, McAvoy  
& Wales (1980) 

50 
(26-E, 24-C) 

10 NA Engineering Engineering Baccalaureate Semester 

Landers (1975) 42 
(15-C, 17-E1, 10-E2) 

NA NA Process  
engineering 

Engineering  
technology 

Baccalaureate Semester 

Lawrence (1980) 134 NA NA American  
government 

Political science Baccalaureate 14 weeks 

Miller et al. (1983) 80 NA NA General  
psychology 

Psychology  Baccalaureate NA 

Newsome & 
Tillman (1990) 

50 86 31a Fundamentals 
of nursing 

Nursing Baccalaureate  5 days 
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Table 1, continued 
 

      

 
Study 

 
Sample Size 

Percent 
Female 

 
Age 

 
Subject Area 

 
Discipline 

 
Program Type 

 
Course Length 

Sears (1973) 35 
(16-E, 19-C) 

NA NA Thermodynamics 
kinetics 

Chemical  
engineering 

Baccalaureate 2 semesters 

Selby & Tuttle  
(1985) 

25 96 32a Nursing research Nursing  Graduate 11 weeks 

Selby & Tuttle 
(1987) 

19 95 33a Community health & 
assessment planning 

Nursing Graduate 14 hours 

Selby & Tuttle 
(1988) 

96 
(25 from 1985 study) 

90 29b 

 
Nursing research Nursing Graduate Semester 

Sherren (1972) 60 NA NA Engineering Engineering Baccalaureate Semester 

Tillman & Pajak 
(1986) 

45 NA 26 - 
35 

Instructional  
supervision 

Elementary  
Education 

Graduate NA 

Tseng & Wales 
(1972) 

87 
(65-E, 22-C) 

NA NA Engineering design Engineering  
  

Baccalaureate  Semester 

Turner & Bechtel 
(1998) 

144 NA 26b 

 
NA Nursing Baccalaureate  NA 

Wales (1979) All West Virginia 
University  

engineering  
students 

NA NA Two freshman  
engineering classes 

Engineering  
 

Baccalaureate  2 semesters 

Wold (1986) 160 NA NA Nursing role Nursing Baccalaureate  Semester 

Total  35 studies 3,495 77%   Nursing = 10  
Engineering = 8 
Science = 4 
Business = 4 
Education = 2 
Foreign Lang. = 2 
Pharmacy = 2 
Political Sci. = 1 
Psychology = 1 
Theater = 1 

Baccalaureate 
programs = 31  
Graduate  
programs = 4 

18 = 1 semester 
  3 = 2 semesters 
10 = Less than  
        1 semester 
  1 = More than  
        2 semesters 
  3 = NA 

aMean age 
 
bMedian age 

Subject  
Characteristics  

Redden & 
Petriello (1980) 

60 
(21-E, 39-C) 

NA NA Methods of scientific 
investigation 

Science Baccalaureate 
 

Semester 

Pawlak et al. 
(1989) 

30 NA 22a Self care pharmacy 
practice 

Pharmacy Baccalaureate  Semester 

Shaw (1980) 21 
(21-E, NA-C) 

NA NA NA Business Baccalaureate Semester 

Snyder (1980) 53 
(33-E, 20-C) 

NA 18-
45 

Medical surgical Nursing Baccalaureate Semester 

Newton et al. 
(1991)  

20 65 22a Self care pharmacy 
practice 

Pharmacy Baccalaureate  Half semester 
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Table 2  
Characteristics of Research Design and Guided Design Instructional Strategy 
 

   Practice Characteristicsa 

   SP TP FB RP 

Study Research Design Reliabilityb   W V  

Bailie & Wales (1975) O1   X   O2 N Y Y Y Y Y 

Bodine (1978) NR   O1   X   O2 
 

NR   O1         O2 

N Y N Y N Y 

Bullard (1986) X   O1 
 

      O1 

N Y Y N Y Y 

Campbell (1984) NR   O1   X   O2 
 

NR   O1         O2 

N Y Y Y Y Y 

Campbell (1986) NR   O1   X   O2 
 

NR   O1            O2 

N Y Y Y Y Y 

Coscarelli & White (1982) X   O N Y Y Y N Y 

Frazier (1981) O1   X   O2 
  

O1         O2 

N Y Y N Y Y 

Goldberg & D’Amour (1976) X   O N Y Y Y N Y  

Goldberg & Shuman (1984a) NR   O1   X   O2 
 

       NR   O1         O2 

N Y Y Y N Y 

Goldberg & Shuman (1984b) NR   X   O1 
 

NR         O1 

N Y Y Y N Y 

Hancock (1981) NR   O1   X   O2 
 

NR   O1         O2 

N Y Y Y Y Y 

Hancock et al. (1983) NR   X    O1 
 

 NR          O1 

N Y Y Y Y Y 

Hepner (1989) X   O1 
 

      O1 

N Y Y Y Y Y 

Hoggard (1980) X   O1 
 

      O1 

N Y Y N N Y 

Landers (1975) NR   O1   X   O2 
 

NR   O1         O2 

N Y Y Y Y Y 

Lawrence (1980) X   O N Y Y Y Y Y 

Miller et al. (1983) X   O1 
 

      O1 

N Y Y Y Y Y 

Newsome & Tillman (1990) X   O1 
 

      O1 

Y Y Y Y N Y 

Borchardt & Lutkus (1980) NR   X   O1    
 

NR         O1 

N N Y Y Y Y 

Hursh et al (1980) O1   X   O2 
  

O1         O2 

N Y Y Y Y Y 
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Table 2, continued 
 

   Practice Characteristicsa 

   SP TP FB RP 

Study Research Design Reliabilityb   W V  

Newton et al. (1991) NR   O1   X   O2 
 

NR   O1         O2 

N Y N N N Y 

Pawlak et al. (1989) O1   X   O2 
 

O1             O2 

N Y Y N N Y 
 
 

Redden & Petriello (1980) X   O N Y Y Y Y Y 

Sears (1975) NR   O1   X   O2 
 

NR   O1              O2 

N Y Y N Y Y 

Selby & Tuttle  (1985) O1   X   O2 N Y Y Y N Y 

Selby & Tuttle (1987) O1   X   O2 N Y Y Y Y Y 

Selby & Tuttle (1988) O1   X   O2 N Y Y Y Y Y 

Shaw (1980) NR   X  O1   
  

NR        O1 

N Y Y * Y Y 

Sherren (1972) O1   X   O2 N Y Y Y N Y 

Snyder (1980) NR   X  O1   
  

NR        O1 

N N Y N N Y 

Tillman & Pajak (1986) O1   X   O2 Y Y Y Y N Y 

Tseng & Wales (1972) NR   O1   X   O2 
 

NR   O1         O2 

N * * * * * 

Turner & Bechtel (1998) NR   O1   X   O2 
 

NR   O1         O2 

N Y Y N N Y 

Wales (1979) O1   X   O2 N Y Y Y N Y 

Wold (1986) X   O N Y Y Y N Y 

Total  35 studies 15 = Nonrandomized  
        control group; 

8 = Randomized control  
      group; 

  7 = One-group pretest/ 
         posttest;  
  5 = One-group posttest  
         only 

2 = Y 32 = Y 32 = Y 25 = Y 18 = Y 34 = Y 

aSP = Sequential process used, TP = Team processing, FB = Feedback given, W = Written feedback,  V = Verbal feedback, RP = Realistic 
problems to solve 

 
bReliability collected on the implementation of the guided design process, Y = Yes, N = No 
 
*Information not provided 
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Table 3  
Research Findings Across All Outcome Areas 
 

 Outcomes    
Study Typea Specific Measures Reliabilityb Results 

Bailie & Wales (1975) CK 
CK 

•  GPA at graduation  
•  Job offers upon graduation 

N •  GPA higher with less variability 
•  Job offers - four offers compared to two at 

other universities 

Bodine (1978) CT 
 

SGD 
 

CK 

•  Watson-Glaser Critical Thinking 
Appraisal 

•  Study attitudes toward college 
courses 

•  Content knowledge 

N •  Attitudinal increase for GD 
•  No change in critical thinking 
•  Final grade not different 

Borchardt & Lutkus (1980) SGD •  Attitudes toward instructional 
method  

N •  Increase with satisfaction of GD class  

Bullard (1986) CK •  Content laboratory knowledge  
 

Y • Higher content scores with less variability 
were found for the experimental (GD) 
group in subject content 

Campbell (1984) CK 
 

SGD 
SGD 

•  Content knowledge 
•  Attitudes toward GD 
    -  Skill development 
    -  Interest level 

N •  No difference in language content 
•  Higher % felt conventional strategy 
     - Developed skills better 
     - Maintained their interest 

Campbell (1986) CT 
 

CK 
 

CK 

•  Watson-Glaser Critical Thinking 
Appraisal -5th subtest 

•  Writing and reading foreign  lan-
guage 

•  Modern Language Cooperation 
Foreign Language Test 
(MLCAFLT) writing and reading 

N •  No difference in WGCTA - 5th subtest  
•  No difference on the MLACFLT-Reading 
•  MLACFLT-Writing increased for GD 

group 

Coscarelli & White (1982) CK •  Content knowledge N •  GD higher scores on content study 
•  True in both studies 

Frazier (1981) CK 
SGD 

 

•  Content knowledge  
•  Satisfaction with class 

Y •  When taught in their preferred style,   
students did better 

•  Satisfaction was higher when taught in 
preferred style 

Goldberg & D’Amour (1976)  
SGD 
SGD 
SGD 
SGD 

•  Attitudes to GD 
    -  Discussion 
    -  Type of experience 
    -  Decision making 
    -  Learn similarities 

N •  84% very pleased with: 
    - Free to disagree and discuss 
    - Challenging and meaningful  
       experience 
    - Improved decision making skills 
    - Helped learn similarities in  
       sciences, social sciences, and    
       humanities 

Goldberg & Shuman (1984a) CK 
AP 
PC 

•  Content knowledge 
•  Lab scores 
•  Perceptions of decision making 

ability 

N •  No difference in content 
•  No difference in lab scores 
•  GD greater perception of their decision 

making abilities 

Goldberg & Shuman (1984b) CK 
PC 

•  Content knowledge 
•  Perceptions of leaving 

N •  No difference in exam scores 
•  GD perceived more about causes and  

partial solution & ability to discuss these 
issues 

Hancock (1981) CT 
 

CK 

•  Watson-Glaser Critical Thinking 
Appraisal  

•  Content knowledge  

Y •  No difference in critical-thinking skills 
•  GD students had higher content scores 

Hancock et al. (1983) CT 
CK 

• Critical thinking 
• Content knowledge 

N •  No difference in decision making 
•  Content acquisition GD better 
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Table 3, continued 
 

 Outcomes    
Study Typea Specific Measures Reliabilityb Results 

Hepner (1989) CK 
AP 
AP 

•  Content recall 
•  Nursing plans  
•  Application test 

N •  GD not improve content recall 
•  GD improve nursing care plans 
•  GD with teacher support achieve higher 

levels of accuracy on application test 

Hoggard (1980) SGD 
CK 
CK 

SGD 

•  Dropout rate 
•  Content exam 
•  Pass rate 
•  Attitude toward class 

N •  40% dropped out lecture class,  
•  None dropped GD 
•  Average on final exam lower for GD 
•  Higher % of GD students passed 
•  Higher % of GD students liked class 

Hursh et al. (1980) CK 
 

SGD 
SGD 

•  Course performance 
•  Student attitudes towards course 
    -  Type of experience 
    -  Logical thought process 
 

Y •  GD student increased knowledge 37% 
more than non-GD students 

•  100% GD rated course very good (80% 
non-GD) 

•  60% of GD felt logical independent 
thought required (43% non-GD) 

Landers (1975) CK 
AP 
PC 

•  Content knowledge 
•  Application test 
•  Semantic Differential (Affective 

Perceptions) 

N •  No difference in content knowledge or 
application 

•  GD did improve attitudinal change in E2 

group 

Lawrence (1980)  
SGD 
SGD 
SGD 

•  Students’ perceptions of GD 
    -  Approval of approach 
    -  Apply concepts 
    -  Problem solving 

N •  Range 38% to 79% strong or very strongly 
agree with GD approach 

•  79% GD help apply concepts in text 
•  75% perceived have abilities to solve  

problems 

Miller et al. (1983)  
SGD 
SGD 

•  Attitude to GD 
    -  Attitude to GD 
    -  Use in other classes 

N •  More positive attitudes toward GD if told 
positive abilities 

•  Did not think GD should be used in all 
classes  

Newsome & Tillman (1990) CK 
AP 

•  Content knowledge exam  
•  Care plan created 

Y 
 

•  No difference in content knowledge  
•  GD group higher in creating care plans 

Newton et al. (1991) CK 
SGD 

•  Student achievement 
•  Student attitudes to                    

computer-assisted format  

N •  Students regardless of format reached 
content goals 

•  Students preferred print material to      
computer-assisted format 

Pawlak et al. (1989) CK 
 
 

AP 

•  Content exam 
    - Short answers 
    - Multiple choice 
•  Problem solving project 

N •  100% of students scored 90% or above on 
content exam 

•  100% of students received “A” for problem 
solving project  

Redden & Petriello (1980) SGD 
CK 

•  Class dropout rates 
•  Writing skills 

N •  Lower GD dropout rate 
•  Increase in writing skill 

Sears (1973) PC 
PC 

 
PC 

•  Achievement Anxiety Test 
•  Rotter’s External-Locus of Control  
•  Professional attitudes 

N •  GD decrease anxiety 
•  GD increases in perception of importance 

of communication, greater understanding 
of engineer role 

Selby & Tuttle  (1985) CK •  Knowledge of research process/
skills 

N •  Improvement in research knowledge 

Selby & Tuttle (1987) AP 
 

PC 

•  Ability to conduct community 
health assessment  

• Confidence in ability 

N •  Increase in positive attitude about        
community health assessment 

•  95% more confident 
•  100% completed community health     

assessment at acceptable level 

Selby & Tuttle (1988) CK 
 

AP 

•  Knowledge of research process/
skills 

•  Ability to conduct research 

Y •  Significant change in knowledge 
•  Positive change in ability to conduct re-

search 
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Table 3, continued 
 

 Outcomes    
Study Typea Specific Measures Reliabilityb Results 

Shaw (1980) CK •  Course GPA 
 

N •  Increase from 3.0 to 3.3 

Sherren (1972) CK •  Content knowledge N •  70% did not have knowledge on pretest 
•  90% successfully completed objectives on post-

test 

Snyder (1980) CK •  Course grades N Experimental group had 34% more “As” 

Tillman & Pajak (1986) CK •  Knowledge of stages of concern Y •  GD helped learn troubleshooting model 

Tseng & Wales (1972) PC 
PC 

 
PC 

 
PC 

•  Rotter Internal - External LOC 
•  Taylor’s Anxiety Scale 
•  Achievement Scale of the Ed-

wards Personal Preference 
Schedule 

•  McDonald Revised Scale of 
Ambiguity Tolerance 

N •  Experimental group  
    - Increased internal LOC 
    - Decreased manifested  
       anxiety 
•  No significant difference between groups on:  
    - Need for achievement 
    - Ambiguity tolerance 

Turner & Bechtel (1998)  
 

AP 
AP 

•  Kelefian’s Judgment about 
Nursing Decisions 

   -  Moral reasoning     
   -  Ethical decision making 

N •  No difference in moral reasoning 
•  Only 1 out 7 factors ethnical decisions related 

(taking professional initiatives advocacy role) 

Wales (1979) CK 
CK 

•  Graduation rates 
•  Graduation GPA 

N •  32% rise in graduation rates with no change in 
other schools 

•  Graduation GPA 25% higher than control 

Wold (1986) SGD •  Attitudes to GD experience N •  95% recommended to use again 

Total  35 studies   CK = 30 
SGD = 21 
   PC = 11 
   AP = 10 
   CT = 4 

 Y = 7 
   N = 28 

 

 

aCT = Critical thinking, CK = Content knowledge, SGD = Satisfaction with guided design, AP = Application to realistic situations,  PC = 
Personal competence/confidence 

 
bReliability reported on the outcomes Y = Yes, N = No 
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Table 4  
Research Findings Concerning the Mastery of Course-Related Knowledge 
 

 Outcomes   Results  
Study Typea Specific Measures  Summaryb Specifics Subject Area 

Bailie & Wales 
(1975) 

CK 
CK 

•  GPA at graduation  
•  Job offers upon graduation 

 + 
 
 

+ 

•  GPA higher with less variability 
•  Job offers - four offers com-

pared to two at other          
universities 

Chemistryc 

Bodine (1978) CK •  Content knowledge  / •  Final grade not different Nursingd 

Bullard (1986) CK •  Content laboratory knowledge  
 

 + • Higher content scores with less 
variability were found for the 
experimental (GD) group in 
subject content 

Engineeringd 

Campbell (1984) CK •  Content knowledge  / •  No difference in language 
knowledge 

Foreign languaged 

Campbell (1986) CK 
 

CK 

•  Writing and reading foreign     
language 

•   Modern Language Cooperation 
Foreign Language Test 
(MLCAFLT) writing and reading 

 / 
 

+ 

•  No difference on the 
MLACFLT-Reading 

•  MLACFLT-Writing increased 
for GD group 

Foreign languagec 

Coscarelli & White 
(1982) 

CK •  Content knowledge  + •  GD higher scores on content 
study 

•  True in both studies 

Businessc 

Frazier (1981) CK •  Content knowledge  + •  When taught in their preferred 
style, students did better 

Nursingc 

Goldberg & Shuman 
(1984a) 

CK •  Content knowledge  / •  No difference in content Sciencec 

Goldberg & Shuman 
(1984b) 

CK 
 

•  Content knowledge 
 

 / •  No difference in exam scores Scienced 

Hancock (1981) CK •  Content knowledge   + •  GD students had higher content 
scores 

Businessc 

Hancock et al. (1983) CK • Content knowledge  + •  Content acquisition GD better Businessc 

Hepner (1989) CK •  Content recall  + •  GD not improve content recall Nursingd 

Hoggard (1980) CK 
CK 

 

•  Content exam 
•  Pass rate 
 

 - 
 

+ 

•  Average on final exam lower 
for GD 

•  Higher % of GD students 
passed 

Sciencec 

Hursh et al. (1980) CK •  Course performance  + •  GD students increased knowl-
edge 37% more than non-GD 
students 

Engineeringc 

Landers (1975) CK 
 

•  Content knowledge 
 

 / •  No difference in content  
knowledge  

Engineeringc 

Newsome & Tillman 
(1990) 

CK •  Content knowledge exam   / •  No difference in content  
knowledge 

Nursingd 

Newton et al. (1991) CK •  Student achievement  / •  Students regardless of format 
reached content goals 

Pharmacyd 

Pawlak et al. (1989) CK •  Content exam 
    - Short answers 
    - Multiple choice 

 + •  100% of students scored 90%  
or above on content exam 

Pharmacyd 

Redden & Petriello 
(1980) 

CK •  Writing skills  + •  Increase in writing skill Sciencec 
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Table 4, continued 
 

 Outcomes    
Study Typea Specific Measures  Summaryb Specifics Subject Area 

Selby & Tuttle 
(1988) 

CK •  Knowledge of research 
process/skills 

 + •  Significant change in knowledge Nursingc 

Sherren (1972) CK •  Content knowledge  + •  70% did not have knowledge on 
pretest; 90% successfully com-
pleted objectives on posttest 

Engineeringc 

Wales (1979) CK 
CK 

•  Graduation rates 
•  Graduation GPA 

 + 
 

+ 

•  32% rise in graduation rates with no 
change in other schools 

•  Graduation GPA 25% higher than 
control 

Engineeringc 

Total  26 studies 30   + = 21 
/ = 8 
- = 1 

   8 = Less than one  
         semester;  
17 = One or more  
         semesters 

aCT = Critical thinking, CK = Content knowledge, SGD = Satisfaction with guided design, AP = Application to realistic situations,  PC = 
Personal competence/confidence 

 
bSummary of results: + = Positive outcome when using guided design, / = No difference in outcome when using guided design, - = Nega-

tive outcome when using guided design  
 
cCourse length was one or more semesters 
 
dCourse length was less than one semester 

Results 

Tillman & Pajak 
(1986) 

CK •  Knowledge of stages of 
concern 

 + •  GD helped learn troubleshooting 
model 

Elementary education 

Selby & Tuttle 
(1985) 

CK •  Knowledge of research 
process/skills 

 + •  Improvement in research knowledge Nursingd 

Shaw (1980) CK •  Course GPA  + •  Increase from 3.0 to 3.3 Businessc 

Snyder (1980) CK •  Course grades  + •  34% of the GD students made “As” Nursingc 
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Table 5 
Research Findings Concerning Students’ Satisfaction with Guided Design Instruction 
 

 Outcomes    
Study Typea Specific Measures  Summaryb Specifics Subject Norm 

Bodine (1978) SGD 
 

•  Study attitudes toward 
college courses 

 + •  Attitudinal increase for GD 
 

Nursingd 

Campbell (1984)  
SGD 
SGD 

•  Attitudes toward GD 
    -  Skill development 
    -  Interest level 

  
- 
- 

•  Higher % felt conventional strategy 
     - Developed skills better 
     - Maintained their interest 

Foreign languaged 

Frazier (1981) SGD •  Satisfaction with class  + •  Satisfaction was higher when taught 
in preferred style 

Nursingc 

Goldberg & 
D’Amour (1976) 

 
SGD 
SGD 
SGD 
SGD 

•  Attitudes toward GD 
    -  Discussion 
    -  Type of experience 
    -  Decision making 
    -  Learn similarities 

  
+ 
+ 
 

+ 
+ 

•  84% very pleased with: 
    - Free to disagree and discuss 
    - Challenging and meaningful  
       experience 
    - Improved decision making skills 
    - Helped learn similarities in  
       sciences, social sciences, and 

humanities 

Sciencec 

Hoggard (1980) SGD 
SGD 

•  Dropout rate 
•  Attitude toward class 

 + 
 

+ 

•  40% dropped out lecture class, none 
dropped GD 

•  Higher % of GD students liked class 

Sciencec 

Lawrence (1980)  
 

SGD 
SGD 
SGD  

•  Students’ perceptions of 
GD 

    -  Approval of approach 
    -  Apply concepts 
    -  Problem solving 

 - 
 

+ 
+ 

•  Range 38% to 79% strong or very 
strongly agree with GD approach 

•  79% GD help apply concepts in text 
•  75% perceived have abilities to solve 

problems 

Political scienced 

Miller et al. (1983)  
SGD 
SGD 

•  Attitude to GD 
    -  Attitude to GD 
    -  Use in other classes 

 + 
 
- 

•  More positive attitudes toward GD if 
told positive abilities 

•  Did not think GD should be in all 
classes  

Psychology 

Newton et al. (1991) SGD •  Student attitudes to   
computer-assisted  

 + •  Students preferred print material to 
computer-assisted format 

Pharmacyd 

Redden & Petriello 
(1980) 

SGD •  Class dropout rates  + •  Lower GD dropout rate Sciencec 

Wold (1986) SGD •  Attitudes to GD        
experience 

 + •  95% recommended to use again Nursingc 

Total  12 studies 21   + = 17 
- = 4 

 4 = Less than one  
      semester; 
7 = One or more  
      semesters 

aCT = Critical thinking, CK = Content knowledge, SGD = Satisfaction with guided design, AP = Application to real-life situations, PC = 
Personal competence/confidence 

 
bSummary of results: + = Positive outcome when using guided design, / = No difference in outcome when using guided design, - = Nega-

tive outcome when using guided design  
 
cCourse length was one or more semesters 
 
dCourse length was less than one semester 

Results 

Borchardt & Lutkus 
(1980) 

SGD •  Attitude toward instruc-
tor’s strategy 

 + •  95% and 75% overall evaluation 
very high 

Theaterc 

Hursh et al. (1980)  
SGD 
SGD 

•  Attitude toward course 
    -  Type of experience 
    -  Logical thought  
        process 

 + 
 

+ 

•  100% felt experience very good 
(80%) 

•  60% felt independent logical thought 
was required in GD group (43% 
non-GD) 

Engineeringc 
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Table 6 
Research Findings Concerning the Mastery of Noncontextualized and Contextualized Critical-Thinking Skills 
 

 Outcomes    
Study Typea Specific Measures  Summaryb Specifics Subject Area 

Bodine (1978) CT •  Watson-Glaser Critical 
Thinking Appraisal 

 / 
 

•  No change in critical thinking Nursingd 

Campbell (1986) CT 
 

•  Watson-Glaser Critical 
Thinking Appraisal - 5th 
subtest 

 / 
 

•  No difference in WGCTA - 5th 
subtest  

Foreign languaged 

Hancock (1981) CT 
 

•  Watson-Glaser Critical 
Thinking Appraisal  

 / •  No difference in critical-thinking 
skills 

Businessc 

Total 12 studies AP = 10 
CT = 4 

  / = 4 CT 
+ = 6 AP 
/ = 4 AP 

 5 = Less than one  
semester; 
6 = One or more  
semesters 

aCT = Critical thinking, CK = Content knowledge, SGD = Satisfaction with guided design, AP = Application to realistic situations,  PC = 
Personal competence/confidence 

 
bSummary of results: + = Positive outcome when using guided design, / = No difference in outcome when using guided design, - = Nega-

tive outcome when using guided design  
 
cCourse length was one or more semesters 
 
dCourse length was less than one semester 

Results 

Hancock et al. (1983) CT • Critical thinking  / 
 

•  No difference in decision making Businessc 

Goldberg & Shuman 
(1984a) 

AP 
 

•  Lab scores  / •  No difference in lab scores Sciencec 

Hepner (1989) AP 
AP 

•  Application test 
•  Nursing plans 

 + 
 
 

+ 

•  GD with teacher support achieve 
higher levels of accuracy on          
application test    

•  GD improve nursing care plans 

Nursingd 

Landers (1975) AP •  Application test  / •  No difference in application Engineeringc 

Newsome & Tillman 
(1990) 

AP •  Care plan created  + •  GD group higher in creating care 
plans 

Nursingd 

Selby & Tuttle (1987) AP •  Ability to conduct      
community health     
assessment  

 + •  100% completed content exam at 
acceptable level 

Nursingd 

Pawlak et al. (1989) AP •  Problem solving project  + •  100% of students received “A” for 
problem solving project 

Pharmacyc 

Turner & Bechtel 
(1998) 

 
 

AP 
AP 

•  Kelefian’s judgment about 
nursing decisions 

    - Ethical decision making 
    - Moral reasoning 

 / 
/ 

•  No difference in model reasoning 
•  Only 1 out of 7 factors were    

ethnical decisions related (taking 
professional initiatives advocacy 
role) 

Nursing 

Selby & Tuttle (1988) AP •  Ability to conduct      
research  

 + •  Positive change in ability to    
conduct research 

Nursingc 
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Table 7  
Research Findings Concerning Students’ Perceptions of Personal Confidence and Competence 
 

  Outcomes    
Study  Typea Specific Measures  Summaryb Specifics Subject Area 

Goldberg & 
Shuman (1984a) 

 PC •  Perceptions of decision  
making ability 

 + 
 

•  GD greater perception of their decision 
making abilities 

Sciencec 

Goldberg & 
Shuman (1984b) 

 PC •  Perceptions of leaving  + •  GD perceived more about causes and 
partial solution & ability to discuss these 
issues 

Scienced 

Landers (1975)  PC •  Semantic Differential 
(Affective Perceptions) 

 + •  GD did improve attitudinal change in E2 

group 
Engineeringd 

Sears (1973)  PC 
PC 

 
PC 

•  Professional Attitudes 
•  Achievement Anxiety Test 
•  Rotter’s Locus of Control 

 + 
 
 

+ 
+ 

•  GD increases in perception of importance 
of communication, greater understanding 
of engineer role 

•  GD decreases anxiety 
•  GD increases internal control 

Engineeringd 

Tseng & Wales 
(1972) 

 PC 
 

PC 
 

PC 
 
 

PC 

•  Rotter Internal - External 
LOC 

•  McDonald Revised Scale of 
Ambiguity Tolerance 

•  Achievement Scale of the 
Edwards Personal         
Preference Schedule 

•  Taylor’s Anxiety Scale 

  
+ 
+ 
 
 
 
/ 
/ 

•  Experimental group  
    - Increased internal LOC 
    - Decreased manifested  
       anxiety 
•  No significant difference between groups 

on:  
    - Need for achievement 
    - Ambiguity tolerance 

Engineering 

Total 6 studies  11   + = 9 
/ = 2 

 

 3 = Less than one  
      semester; 
2 = One or more 
      semesters 

aCT = Critical thinking, CK = Content knowledge, SGD = Satisfaction with guided design, AP = Application to realistic situations,  PC = 
Personal competence/confidence 

 
bSummary of results: + = Positive outcome when using guided design, / = No difference in outcome when using guided design, - = Nega-

tive outcome when using guided design  
 
cCourse length was one or more semesters 
 
dCourse length was less than one semester 

Results 

Selby & Tuttle 
(1987) 

 PC • Confidence in ability  + •  95% more confident Nursingc 
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