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ABSTRACT

Recent research indicates that traditional academic structures
may not effectively promote self-directed learning. We investigat-
ed whether an experiential interdisciplinary projects program,
called the Global Studies Program, increased readiness for self-
directed learning (SDL) and life-long learning (LLL) using three
methods: a nationally recognized course evaluation system called
the Individual Development and Educational Assessment system
(IDEA); an internal student project quality assessment protocol;
and the Self-Directed Learning Readiness Scale (SDLRS).

Student self-assessments through the IDEA system showed
Global Studies Program students reported much greater progress
in LLL-related skills than did national and local comparison
groups. Similarly, review of student projects by independent fac-
ulty teams found Global Studies Program students consistently
outscored on-campus project students in LLL-related measures
by wide margins. The SDLRS also showed a positive, but less
emphatic increase in SDL readiness among a Global Studies
Program cohort. The research demonstrates the success of one
experiential learning environment in promoting SDL/LLL,
while raising interesting issues regarding alternative methods of
measuring potential benefits. 

Keywords: experiential programs, life-long learning, self-directed

learning

I. INTRODUCTION

In recent years, most engineering schools have sought to comple-

ment the traditional focus on student attainment of immediately-

measurable skills, abilities, and knowledge with less easily defined

and assessed preparation to become self-directed, life-long learners.

Recent research indicates that traditional academic structures may

not effectively promote self-directed learning [1–3]. A significant

thrust in education for LLL are nontraditional, experiential acade-

mic programs often emphasizing more open-ended, self-directed,

and/or socially and culturally embedded research experiences. As-

sessing how such experiences affect student intellectual develop-

ment is difficult, however, because the qualities of interest are com-

plex (what exactly is “self-directed” learning?) and, by definition in

the case of life-long learning, only latent within students. Not sur-

prisingly, evidence of the success of LLL curricula is largely anec-

dotal or superficial. 

In this study, we analyzed the effectiveness of one well-regarded

experiential academic program, the Worcester Polytechnic Insti-

tute (WPI) Global Studies Program (Global Program), in prepar-

ing students for life-long learning through the acquisition of atti-

tudes and skills supportive of self-directed learning (SDL). Three

complementary assessment methods were used, resulting in both

convergent and somewhat divergent results: assessments by both

students and independent faculty members clearly found the WPI

Global Program improved most students’ development of core

SDL-related capacities, yet the broadest test of SDL readiness sug-

gested outcomes that were both more variable and less dramatic on

average. We explore differences among sub-populations in this lat-

ter measure and discuss differences among these alternative mea-

sures of SDL/LLL that might account for their somewhat diver-

gent results. In doing so, we hope to better understand the potential

effectiveness of experiential educational programs on self-directed

and life-long learning, while also illuminating methodological is-

sues related to assessing the impact of discrete educational pro-

grams on such complex human development phenomena as SDL

and LLL.

II. BACKGROUND

A. Conceptualizing and Assessing SDL and LLL
LLL “suddenly” became part of engineering education when

ABET included it as one of its desired learning outcomes. Most

schools have had trouble defining LLL, and nearly all have trouble

measuring it. Many have resorted to outcomes descriptors that re-

late to information finding abilities, elective course decisions, and

participation in professional societies. Despite these outcomes

being desirable, they are somewhat superficial, low-level abilities.

Other methods to probe LLL involve using post-graduation paths

and career choice data that are obtained by alumni surveys with low

response rates. A rigorous approach says that LLL cannot be mea-

sured until someone has actually had a life. At present, the best we

can do in undergraduate education is to place students in learning

environments expected to be conducive to developing LLL-related
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skills, while investigating alternative methods for assessing whether

in fact these measures are effective.

The literature clearly indicates that preparation for LLL involves

complex, deep learning issues. Its definition is much broader than

simple information gathering traits. Very often the term “self-di-

rected learning” is used. Oliver suggests LLL is self-actualized

learning demonstrated through continuous personal development

[4]. Brockett and Hiemstra suggest that SDL “is the ability and/or

willingness of individuals to take control of their own learning that

determines their potential for self-direction” [5]. We recognize that

strict definitions of LLL and SDL will have overlapping and dis-

tinct parts. Areas of significant overlap include critical thinking, re-

search skills (particularly regarding information use, retrieval, and

synthesis), and basic interpersonal skills (communication). Hence,

probing students’ ability to engage in LLL and assessing their skills

and attitudes in SDL should involve multiple measures. 

One investigation of effective self-directed learning defines it as

“openness to learning opportunities, self-concept as an effective

learner, initiative and independence in learning, informed accep-

tance of responsibility for one’s own learning, a love to learn, cre-

ativity, future orientation, and the ability to use basic study skills and

problem-solving skills.” SDL is exemplified by attitudes like 

“curious/motivated, methodical/disciplined, logical/analytical, 

reflective/self-aware, flexible, interdependent/interpersonally com-

petent, persistent/responsible, venturesome/creative, confident, 

independent/self-sufficient”; and skills like “highly developed infor-

mation seeking and retrieval skills, have knowledge about and skill

at the learning process, develop and use criteria for evaluating [criti-

cal thinking]” [6]. Candy frequently discusses the social context of

learning and that SDL should not necessarily be solely independent

[6]. Meaningful dialogue and discussion are needed to clarify ideas

and hear other points of view. Interpersonal competence includes

communication skills and “reporting what he or she has learned in a

variety of ways” [7].

Besterfield-Sacre and colleagues [8] nicely explicated the ABET

LLL learning outcome (recognition of the need for, and an ability

to engage in life-long learning) within a framework of Bloom’s tax-

onomy. The outcome elements include a range of abilities such as

basic communication skills, developing learning plans, dealing with

information including evaluating integrated information, and criti-

cal thinking. To summarize: the ability to engage in LLL begins

with a student-demonstrated readiness for SDL. 

As educators our interests involve what we do with our students for

four years and how that prepares them professionally, intellectually,

and emotionally for post-graduation life. Because of its many dimen-

sions it is important to understand LLL, or students’ preparedness for

LLL, and its connection to the curriculum. Few studies have really

probed this connection. Alverno College pioneered work in this area

related to liberal arts education, and their results clearly indicate that

experiential learning is persistent [9]. However, their methodologies

(longitudinal “perspective” and “behavioral event” interviews) are be-

yond the scope of this work. Other appropriate methodologies like

alumni surveys are plagued by poor response rates and lack of control

for confounding variables that affect post-graduation learning. An

evaluation that measures student preparedness for LLL while in col-

lege could be used to better connect academic structures and student

development in the dimensions described above.

Several engineering schools have implemented nontraditional

curricula on a broad scale (WPI, Rose-Hulman, Harvey Mudd,

Olin College). Other universities have incorporated new academic

structures such as project-based courses, service learning, off-campus

internships, international programs, and cooperative education.

Many study abroad programs are implementing experiential educa-

tional experiences. These programs’ goals include improved student

learning, particularly in dimensions related to LLL. Engineering

educators could benefit from knowing the answer to a relatively

simple question: Do experiential academic structures result in increased
readiness for self-directed learning? This work sought to answer that

question for one type of structure using three complementary

methodologies. The results would augment and complement those

of Litzinger [1, 2] and would inform curriculum development in

the engineering community.

B. The WPI Global Studies Program
Thirty years ago WPI implemented nontraditional instructional

design, emphasizing project-based education to, among other

things, better prepare students for life-long learning. Currently

large numbers of students, 350 per year, travel internationally to

complete projects that link technology and society. The off-campus

portion of this activity is the credit equivalent of three courses. Prior

to sojourn, all students must complete 1 1⁄2 courses worth of site

and project-specific preparation work (4.5 credit hours). The prepa-

ration phase is two months on-campus and the project phase is two

months off-campus, thus total time is one semester. During the first

two months students have other courses and activities, but once

they leave WPI (the second two months) they work full-time on

their project. The total preparation and sojourn experience is thus

equivalent to 4.5 courses (13.5 credit hours). Students travel in

groups of 24 with one or two faculty advisors to the international

site. On-site work involves teams of three or four students working

full-time for local agencies. Sponsors provide the topic, but student

teams develop objectives, conduct a literature review, identify ap-

propriate methods, conduct the research, and analyze and interpret

the results. All teams produce a final report that is graded for acade-

mic credit and teams deliver a formal final presentation to their

agency. A typical project could have a computer science major, a

mechanical engineering major, and a chemistry major working on

low-cost sustainable housing improvements for shack dwellers in

Namibia; advised by a management faculty member and sponsored

by the Namibian Renewable Energy Bureau.

Although space prevents a review of the literature on interna-

tional programs and student learning, most educators assume that

off-campus sojourns have positive effects on student learning, par-

ticularly dimensions such as those involved in LLL. Because WPI

aims to prepare students for LLL, and it sends so many students

off-campus to do significant amounts of nontraditional, non-class-

room based work, an opportunity existed to measure growth in

SDL readiness in a large sample. 

C. Assessment Options
In order to assess whether WPI’s Global Program is increasing

the propensity of students to engage in life-long learning, and to

do so anticipatorily (i.e., while the students were still students), we

chose three methods by which to investigate gains made in SDL

skills and attitudes recognized as pre-cursors to LLL. The first

two methods involved student self-assessment; the third, faculty

assessment of student work. Each of these methods is described

below, followed by a brief discussion of how we used them to
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achieve a triangulated research methodology with complementary

insight. 

1) Self-Directed Learning Readiness Scale Instrument: There are

two major instruments for assessing students’ preparation to engage

in LLL and their willingness to do so. They are the Self-directed

Learning Readiness Scale (SDLRS), and the Continuing Learning

Inventory (CLI). We chose the SDLRS because the literature indi-

cates it is the most studied and used. The SDLRS is a 58-item, 

Likert-scaled questionnaire available from Guglielmino and Asso-

ciates [10]. The prompts probe student attitudes toward learning.

Included are items such as self-generation of knowledge, responsi-

bility for learning, individual vs. group learning, curiosity about

learning, learning environment preferences, study skills, and the

importance of continual learning. SDLRS validity has been

demonstrated in scores of studies and contexts, particularly with

studies correlating SDLRS scores and observable student self-

directed learning behaviors [1].

At two recent ASEE meetings Litzinger [1, 2] presented studies

of engineering students’ readiness for SDL. This work showed that

traditional engineering education (over four years) including cap-

stone design courses had little positive effect on SDLRS. His con-

clusions were that “…most courses that students take in the under-

graduate engineering programs do not ask them to undertake tasks

that increase their readiness for self-directed learning” [2].

2) IDEA System Student Ratings of Instruction: To supplement

the SDLRS analysis, we used secondary data obtained through the

Individual Development and Educational Assessment Student

Ratings of Instruction System (IDEA), a course evaluation product

of the IDEA Center at Kansas State University designed to focus

on student learning, “[r]ather than emphasizing the instructor’s

teaching techniques or personality” [11]. Key learning metrics in-

clude student progress on learning objectives determined by the in-

structor to be “essential” or “important” to each particular course, as

assessed through the familiar end-of-course, anonymous student

course evaluation and self-assessment of progress. The IDEA Sys-

tem is widely used. For example, between August 1998 and August

2001, the IDEA System was used to assess student learning in more

than 70,000 classes at 122 institutions varying widely with respect

to size, location, degrees granted, public/private, etc [12]. Student

self-reports of progress on key learning objectives measured

through the IDEA system have been shown to be valid measures of

student learning and development [11, 13].

Instructors are advised to select three to five objectives from the

IDEA System’s list of 12 possible learning objectives. For the WPI

project experience, three learning objectives closely related to SDL

development were identified as important or essential outcomes of the

preparation phase. These objectives were Research Skills (“Learning

how to find and use resources for answering questions and solving

problems”); Critical Thinking (“Learning to analyze and critically

evaluate ideas, arguments, and points of view”); and Expression
(“Developing skill in expressing oneself orally or in writing”). 

For each of these three SDL dimensions, the success of the

preparation courses was assessed against two comparison groups

comprised of courses that also targeted the same learning objective:

all those at WPI and all those nationally in the IDEA system data-

base. Our primary comparison groups were the three WPI groups

(one for each objective), as these results were drawn from the same

general student population as that of the preparation courses, in

contrast to the institutionally diverse IDEA groups. 

3) Faculty Review of Project Reports: In any assessment analysis it

is important to collect data that represent actual student outcomes

in addition to student perceptions or other indirect measures. In our

educational process there are two major outcomes: the project

team’s final presentation and final written report. Analysis of pre-

sentations at sites all over the globe was not feasible but analysis of

final reports was possible. 

Periodically, WPI evaluates all reports produced by student

teams completing the technology-society project. This is about 200

reports each year, both on and off-campus. The evaluation uses an

internally developed instrument with trained and calibrated review-

ers [14]. This is not the grade that students received. It is an inde-

pendent assessment of project outcomes accomplished by reading

final project reports and applying our evaluation rubrics. 

There are four questions on the 35-question evaluation form

that relate to SDL/LLL assessment. One question probes “the ex-

tent to which the students acquired and applied knowledge not ob-

tained from prior course work.” The rubrics for this prompt are as

follows: (1) excellent—the project contains an extensive, critical lit-

erature review on a topic and makes extensive and effective use of

recognized, respected, and appropriate methodologies not likely to

have been covered in the students’ coursework; (2) acceptable—the

project contains an acceptable literature review on a topic and

makes significant use of appropriate methodologies not likely to

have been covered in the students’ coursework; and (3) poor—the

project makes only very limited use of background knowledge or

methodologies not likely to have been covered in the students’

coursework. This item probes what information was retrieved, how

it was synthesized, and how well it was integrated into the project

report. Because the projects are multidisciplinary and do not de-

pend upon discipline-specific knowledge, application of the rubric

can provide evidence regarding one dimension of LLL. Similarly,

three other items in the evaluation form probe evidence for research

skills, critical thinking, and communication—all abilities related to

SDL.

4) Research Triangulation: Combined, these three methods of-

fered complementary windows on complex SDL/LLL phenome-

na. The SDLRS is a well-regarded, standardized assessment tool

designed specifically to measure SDL, and was applied immediately

before and after the full 14-week Global Program project experi-

ence (Figure 1). The IDEA system is also a well-regarded instru-

ment for measuring student progress on various learning objectives,

including a number closely related to SDL. Where the SDLRS

measures change in student self-perception from the beginning to

the end of the learning experience, the IDEA system data reflect

student perceptions of their progress on SDL indicators halfway

through the experience, upon completion of the required Global

Program preparation designed, among other things, to help stu-

dents work effectively as individuals and in small teams to research

and complete open-ended, self-directed projects while abroad. Stu-

dent responses are compared not to their own responses prior to the

learning experience, but rather to those of other students at WPI

and nationally enrolled in courses that sought to enhance student

performance on the same SDL-related learning objectives. Lastly,

the independent review of completed project reports by WPI facul-

ty provided evidence other than student perception as to the degree

to which the Global Program students demonstrated qualities of

critical thinking and self-directed knowledge acquisition in com-

parison with their on-campus counterparts. 
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Whether using one or three methods, it remains a daunting

challenge to assess the effect of a single educational program un-

folding over only four months on complex human development

phenomena such as self-directed and life-long learning. Research

triangulation allows complex phenomena to be studied using differ-

ent lenses, none of which are perfect nor perfectly comparable to

one another. Throughout the paper, we discuss technical and con-

ceptual strengths, weaknesses, and issues we see pertaining to each

of the methods used here. 

III. METHODOLOGY

A. SDLRS Methodology
We implemented the SDLRS instrument over the entire stu-

dent cohort that went off-campus during the 2003-4 academic

year and the following summer. We have four preparation-sojourn

cycles during a calendar year. The pre-test was conducted at the

first meeting of each of the twelve separate preparation courses,

and with a “captive audience” we were able to obtain 259 pre-tests

and a high completion rate (93 percent). The post-test was con-

ducted as each student team completed their project at one of our

twelve different off-campus locations throughout the world. On-

site project advisors supervised SDLRS application and data col-

lection. Obtaining a high completion rate (71 percent) for the

post-test was more difficult since student teams are in the field

during their sojourn and are extremely busy during the end of the

project, completing final reports and giving final presentations to

their sponsors. Finally, although the surveys were completed

anonymously, we were able to use unique demographic data within

the survey to create an analysis group comprised of 107 individuals

for whom we had paired pre- and post-test data. We used this

“paired survey” group to conduct the pre-post test analysis of

SDLRS scores because it allowed certainty with respect to analyz-

ing change in individuals’ SDLRS scores and permitted use of a

preferred paired samples t-test. While use of the paired survey

group resulted in a lower effective response rate (38 percent), a

comparison of the paired survey group to the entire sample reveals

little difference between them, suggesting non-response bias is not

a problem (Table 1). In all cases, we excluded improperly coded re-

sponse sheets and those with more than four missing responses.

We coded for gender, age, and project site. Following completion

of all post-tests, the results were sent to Guglielmino and Associ-

ates for analysis. To our knowledge, this study is the largest exami-

nation of SDLRS scores for predominantly technically-oriented

students enrolled in a non-traditional or experiential academic

program. 

B. IDEA System Methodology
All data used for this method were derived from IDEA System

Group Summary Reports. We implemented the IDEA course

evaluation form at the completion of nine pre-sojourn Global Pro-

gram preparation classes. This meant students had worked in small

teams to research and write a project proposal, and had acquired

some site-specific cultural training, but had not yet left campus for

their project work. The total number of student respondents from

the nine Global Program preparation classes studied was 184, a rea-

sonable basis for analysis. We also cross-checked the 2003-04 test
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year preparation course data with that from 2004-05 (representing a

different cohort) and obtained similar results.

We compared student progress on each of the three SDL/LLL-

related learning objectives for the Global Program preparation with

all courses at WPI and in the IDEA System national database that

had targeted the same learning objectives. The WPI group included

data for each learning objective from more than 5,000 students and

an average of 241 classes, while the IDEA groups averaged almost

18,000 classes. For the two-year test period studied, a significant

fraction of classes in both comparison groups pursued the same

learning objectives (WPI/IDEA): research skills 38 percent/41 per-

cent, oral and written expression 45 percent/46 percent, and critical
thinking 43 percent/49 percent [12]. Thus, we were able to compare

results of the Global Program students against two large compari-

son groups. As noted above, we are principally interested in com-

parisons with other WPI courses, as these are drawn from a com-

mon student population, hence differences in progress on the

learning objectives are likely to relate to differences between educa-

tional approaches rather than to differences in student populations

(e.g., between our technically-oriented students and others in the

national IDEA database).

C. Faculty Review Methodology
The methodological details of our internal review of all reports

completed during a calendar year are described elsewhere [14]. The

review takes place in the summer, following the completion of four

preparation-sojourn cycles. We extracted the data specifically relat-

ed to LLL from reviews completed during the summers of 2002

and 2004. The off-campus cohorts were compared to the on-

campus cohorts.

The discussion section considers methodological differences and

limitations and their potential effect on study results, but a few

points are worth noting here. For one, the unit of analysis of the fac-

ulty review is the project team rather than the individual student,

and thus, strictly speaking, it would be an ecological fallacy to at-

tribute LLL gains demonstrated in the team report equally to all

students in the team. However, because teams are small and indi-

vidual project contributions are tracked by faculty advisors, we be-

lieve these assessments of team accomplishment offer insight into

the experience of individuals composing the teams.

Another concern with the faculty review is that differences ob-

served between the final reports of Global Program students versus

on-campus project students might reflect pre-existing differences

among these groups in attributes such as adventurousness or open-

ness to new experiences that might relate to SDL/LLL. Unfortu-

nately, logistical constraints and the nature of the program preclud-

ed controlling for such biases in the student population. We do

know that the two groups vary only marginally in GPA. Global

program participants have an average GPA of 3.7, while non-

participants had an average of 3.5. Further, institutional efforts to

understand and address the significant performance differences re-

ported below suggest a significant contributor to differences in

learning outcomes are structural differences between the on- and

off-campus programs, particularly that all off-campus students

complete the preparation course discussed here and participate in

projects that are sponsored by external agencies, providing students

professional working environments and opportunities to “con-

tribute to society” often lacking in on-campus work. Better under-

standing of these matters is clearly desirable.

IV. RESULTS

A. IDEA System Results
The data used to assess the effectiveness of the Global Program

preparation in meeting the SDL and LLL related learning objec-

tives against other courses nationally and at WPI was from self-re-

ported student assessments of development on a five-point scale

(“My progress on this objective was” 1 � Low, 5 � High). For all

three objectives analyzed, the average student responses were IDEA

system 3.8 (�/� 0.1), WPI 3.6, and the Global Program prepara-

tion 4.3 as shown in Table 2. In all cases, average ratings were sub-

stantially higher for the Global Program preparation than for WPI

as a whole. 

To understand the significance of differences in means between

traditional WPI courses and the preparation phase of the experien-

tial program, Table 3 shows for each learning objective how these

means rank compared against all other classes in the IDEA system

national database that targeted the same educational outcome. The

differences are dramatic. On average, the Global Program prepara-

tion courses ranked in the 67th percentile of all courses seeking to

develop student capacities for research skills, critical thinking, and

expression, far higher than the 29th percentile average of all WPI

classes seeking these outcomes.

Another way to analyze collective student progress is to consider

the frequency with which students report meeting certain thresh-

olds of progress. Figures 2 to 4 show for each objective and each

population the percentage of classes that reached three average rat-

ings thresholds (3.50, 3.75, and 4.00 on the five-point scale de-

scribed above). Figure 2, for example, shows that student research

skills ratings averaged at least 3.5 in all (100 percent) of the Global
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Program preparations, twice the WPI average and appreciably

more than the 70 percent rate for all IDEA courses. In all cases, rat-

ings were substantially higher for the Global Program preparation

than for WPI as a whole. 

One key to these comparatively high ratings was the degree to

which the Global Program succeeded in improving the SDL-

related abilities of many student participants. Of the nine prepara-

tion classes assessed, all achieved an average student response of
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3.5 or greater on all three objectives, save for one class on one ob-

jective. These data indicate the project preparation experience

strongly improves student acquisition of core SDL capacities,

both deeply (individual gains are sizable) and broadly (most stu-

dents benefit).

B. Faculty Review Results
Table 4 summarizes the results from the 2004 final report evalu-

ation cycle. The sample size is somewhat lower than the total

SDLRS numbers because we analyzed only a random sample of

final reports to reduce expenses. Note that there are three or four

students per team and sample sizes represent numbers of teams.

The numerical rating score is 1 � Poor (or absent), 3 � Accept-

able, and 5 � Excellent. The 2004 results are from the same off-

campus cohort reported above. We have data for several years that

show the same result. That is, that the off-campus project experi-

ence provides better evidence of LLL abilities (in the dimension as-

sessed) than the on-campus experience. For example, in 2002 the

off-campus average for the LLL item was 4.1 while that for on-

campus was 3.1. Off-campus cohort averages are consistently high-

er than on-campus and there is a striking difference in the percent-

age of reports rated “below acceptable”.

Also shown in Table 4 are the overall quality ratings. This rating

is a summary evaluation of all project aspects: objective definition, lit-
erature synthesis, methodologies, data collection, results and analysis,
writing and presentation quality, and overall depth. The differences

between off and on-campus projects are clear, and as with the

IDEA results, suggestive of substantial benefits accruing to a large

fraction of students in the study-abroad program. 

Table 4 also shows results from three items related to SDL, and

like the LLL item, off-campus students consistently out-perform

those on-campus. Research skills include relevant literature re-

viewed, understood, and synthesized; and appropriate choice and

application of methodology. Critical thinking involves rigorous

analysis of results with conclusions grounded in sound interpreta-

tion, while communication evaluates the written and visual quality

of the report.

C. SDLRS Results
Test results shown in Table 5 indicate the Global Program pro-

ject experience had a modest, positive effect on students’ readiness

for self-directed learning, with average pre/post scores increasing

3.3 points, statistically significant at the p � 0.06 level. The distrib-

ution of pre/post score changes shows that for many students (43

percent), the experience resulted in relatively small changes (� 10

points) in SDL readiness, and the overall effect size was a very small

0.14. Among those for whom the experience had a larger SDLRS

impact (10� points), 37 percent gained while about half that num-

ber (20 percent) declined in their scores. A scatter plot (Figure 5) of

SDLRS change against initial SDL readiness reveals that those

most likely to benefit from the experience in terms of SDL readi-

ness were those with lower initial scores. 

Looking at sub-populations within the cohort, average scores by

gender were quite similar (males 219/222 pre/post, females

221/223), though males improved somewhat more on average (3.7

points, p � 0.03) than did females (2.5 points, p � 0.48, not statis-

tically significant). The distribution of male and female students

with respect to the �/� 10 point threshold was quite similar. Stu-

dents completed their projects in one of eleven WPI Project Cen-

ters, of which five were located in places where English is a primary

language (London, Australia, Puerto Rico, Boston, and Washing-

ton) and six were in primarily non-English speaking locations
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(Bangkok, Copenhagen, Costa Rica, Venice, Zurich and Namibia).

Students sojourning to English-speaking Project Centers started

with significantly lower average SDLRS scores (216 versus 224),

but gained more (4.6 versus 1.4) than their non-English Project

Center counterparts. 

These results are similar to those obtained by Litzinger and col-

leagues [1–3]. However, the Penn State study [3] did show a statis-

tically significant increase in SDLRS, on average, for a problem-

based learning experience. The means shown here are somewhat

lower than those reported by Penn State seniors in capstone design

but are comparable to juniors at Penn State [1]. All the students in

the WPI cohort were fifth or sixth semester juniors. Our results in-

dicate that WPI’s nontraditional, experiential off-campus project

experience has a positive impact on student SDL readiness. On av-

erage, and for many individuals, the depth of these gains appear

modest, although for a sizable group the gains are impressive and

hence potentially an indicator of real educational accomplishment

in promoting LLL. More worrisome, however, are the correspond-

ing SDLRS declines reported by a smaller fraction of students. 

V. DISCUSSION AND CONCLUSIONS

We investigated student progress on educational outcomes relat-

ed to LLL that most colleges agree are essential for their graduates.

The success of traditional and nontraditional curricula in delivering

these outcomes, however, is only indirectly measurable because they

relate fundamentally to future behavior, the life-long and self-direct-

ed learning activities of students. Thus, as we noted earlier, research

about how to meet and measure these important educational goals

remains incomplete, and there continues to be a need for critical test-

ing of both educational approaches and outcomes assessment.

Overall, our results point toward a successful educational model

for promoting LLL. Much more than others, students in the

preparation phase of WPI’s off-campus project experience see

themselves having made significant progress in their writing, critical

thinking and research skills. Further, tangible evidence at the end of

the project, in the form of final reports assessed independently by

faculty teams, shows study-abroad students clearly demonstrating

these abilities at higher levels than those who conduct their projects

on campus. Finally, results from the SDLRS research instrument

designed to measure SDL readiness most comprehensively and di-

rectly also show students benefiting from the program, but less dra-

matically and with greater variability than indicated through the

other assessment methods. 

These results have implications both for the design and delivery

of nontraditional educational programs aimed at promoting LLL,

and for the assessment of these programs. We reflect first on the as-

sessment issues, exploring differences among and lessons learned

from each of the methods employed here, and then conclude with

educational programming suggestions.

The key methodological question is, “Why are student and fac-

ulty assessments of strong and broad-based progress on specific core

SDL/LLL capacities not more closely mirrored in the comprehen-

sive assessment of SDL readiness?” We speculate the answer may

involve the different ways in which complex SDL/LLL phenome-

na are operationalized in each method, and the potentially variable

timeframes through which students are likely to incorporate and ex-

press these phenomena (Table 6). The IDEA assessment, for ex-

ample, measures student self-reports of progress on LLL-related

learning objectives after just the preparation phase of project devel-

opment, prior to leaving campus. We know both anecdotally and

through many years of course evaluations that students find this

preparation course amongst the most demanding of their college
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careers. Expectations for writing, presenting, critical thinking, and

open-ended research are high, and students report working much

harder, and often enjoying it less, than other courses. For our mostly

technically-oriented students, this is a much different educational

experience, especially as it relates to the social and qualitative di-

mensions of the work. The preparation is also a significant rite of

passage: they must pass the course in order to continue with the

project, and more importantly, they must perform at a high level to

meet the expectations of project sponsors, advisors, teammates and

WPI’s educational standards. It is reasonable to expect that students

will therefore see significant short-term progress on these SDL-re-

lated skills and abilities, both in reality and in their self-perceptions,

as reported through the IDEA system. 

Similarly, it is not surprising that generally the greater institu-

tional support and intensity of the student experience in the Global

Program relative to the on-campus project experience will result in

final project reports assessed by independent faculty as demonstrat-

ing, on average, higher levels of LLL-related achievement. As

noted above, this higher overall performance of study abroad co-

horts is only slightly related to GPA. Better performance of Global

Program participants is related to the structure and nature of the

off-campus experience. It is important to note that most on-campus

project students also find that experience very challenging, and

many demonstrate similarly high levels of accomplishment and

LLL development, though less consistently than Global Program

students. Given the significance of the project report as the culmi-

nation of this intensive educational experience, and its weight in de-

termining the equivalent of three course grades and possibilities for

graduating with honors, it is again not surprising that independent

faculty observers would often detect strong evidence of students

demonstrating SDL capacities, at least over the short-term of the

project experience. 

These strong and broad gains in LLL capacities are only mod-

estly reflected in the SDLRS test and may mean the WPI program

is only marginally successful in accomplishing these objectives. De-

spite the intense experience, perhaps the time away from campus

(two months) is not sufficient to expect larger improvements. Alter-

natively, it may be that the kind of fundamental, attitudinal, and be-

havioral characteristics the SDLRS is designed to assess develop at

a more tectonic pace than that of the project period, especially when

the post-test, for logistical reasons, occurs amid the final hectic days

of project completion when introspective reflection is difficult to ex-

pect. This may be especially true given the many questions on the

SDLRS (over one-third, by our count) asking in one form or an-

other about the student’s enthusiasm for learning: Learning is fun,

I’ll be glad when I am finished learning, I love to learn. Learning may

not seem particularly fun while pressing to finish a project and

major report.

It is also possible that lasting personal growth and development,

and self-awareness of same, requires a period of assimilation with

opportunities for students over time to apply new, or newly

strengthened, SDL capacities in later life experiences. With phe-

nomenon as complex as SDL/LLL, the answer is likely somewhere

in the messy middle: many alumni look back on their project experi-

ence and tell us it was a formative and beneficial initiation in dealing

with open-ended learning challenges of a sort encountered

throughout their later careers. For others, the short-term plunge

into an environment demanding strong development of SDL ca-

pacities may have little lasting effect on LLL propensity, and others

may even have been persuaded to actively avoid such open-ended

challenges in the future. 

To better understand the relationship between the acquisition

and short-term expression of relatively concrete and demonstrable

SDL capacities and the more amorphous incorporation of indepen-

dent learning qualities into a student’s self-identity, tastes, and an-

ticipated behaviors, we believe complementary methods to those

used here are needed, especially methods other than surveys of stu-

dent self-perceptions and attitudes. Qualitative methodologies such

as interviews, observation, or ethnography would be particularly

useful. They allow for a deeper and more detailed understanding of

student learning (and preparation for self learning) that is construct-

ed by interpreting observed behaviors and responses rather than re-

lying on self-reports. Although such work was beyond the scope of

the current study, our results do help provide a base for future re-

search design. 

Without such additional research, we hesitate to make sweeping

curriculum recommendations. The research does raise some educa-

tional issues worth mentioning, however. Most basically, the expe-

riential program reported here demonstrates clear success in pro-

moting SDL readiness and is promising with respect to LLL, and

offers a potential model for others interested in achieving these out-

comes. Key variables of program success likely include building the

experience around real, open-ended projects; conducting the pro-

jects in centers away from campus (often abroad); providing a full-

time, dedicated project period for an immersion experience; and es-

tablishing high levels of expectation and support for students. The

relative importance of these factors is unknown and warrants 

further research. 

One caution that emerges from the research is that attention

needs to be paid to the potentially negative SDL impacts such 

July 2006 Journal of Engineering Education 203

Table 6. Comparison of SDL indicators.



programs may have on some students. We know that most students

go through personal and professional changes even during two-

month sojourns, and other study abroad research has shown that

students can exhibit negative changes in self-confidence and self-

efficacy affecting their world view and confidence in their career

path [15]. We have observed this, anecdotally, in some WPI stu-

dents. How this impacts SDLRS scores and how this might change

over time (post-sojourn), is not known. This research suggests,

however, perhaps surprisingly, that students with initially high lev-

els of self-perceived SDL readiness may be disproportionately at

risk for having negative SDL experiences. Also, those sojourning to

non-English speaking locations may also be at greater risk. This is

partly validated by Candy [6] in his discussion of the context depen-

dency of SDL. Learners show different changes in SDL abilities

depending on the learning context. 

Thus, while the research and experience indicates the program

generally achieves positive LLL outcomes, with students able to ad-

dress and solve fairly complex, open-ended, multidisciplinary prob-

lems characteristic of post-graduate professional life, it also high-

lights the need to better understand and assist students for whom

the experience may not be positive. Additional, richer research

methods may be necessary to accomplish these ends, and to more

fully understand relationships between educational programs and

student preparation for life-long learning.

ACKNOWLEDGMENTS

A portion of this work (SDLRS part) was funded by a grant

from the Educational Research and Methods Division of the

American Society of Engineering Education, for which the authors

are grateful. Thanks, also, to four anonymous reviewers for their

thoughtful comments.

REFERENCES

[1] Litzinger, T., J. Wise, S-H. Lee, and S. Bjorklund, “Assessing

Readiness for Self-Directed Learning,” Proceedings, 2003 ASEE Conference

and Exposition, American Society for Engineering Education, June 2003.

[2] Litzinger, T., S-H. Lee, and J. Wise, “Engineering Students’

Readiness for Self-Directed Learning,” 2004 ASEE Conference and Exposi-

tion, American Society for Engineering Education, June 2004.

[3] Litzinger, T.A., J.C. Wise, and S. Lee, “Self-directed Learning

Readiness Among Engineering Undergraduate Students,” Journal of Engi-

neering Education, Vol. 94, No. 2, 2005, pp. 215–221.

[4] Oliver, P., “The Concept of Lifelong Learning,” in P. Oliver (ed),

Universities and Continuing Education: What is a Learning Society?, Alder-

shot: Ashgate, 1999.

[5] Brockett, R.G., and R. Hiemstra, Self-direction in Learning: Perspec-

tives in Theory, Research, and Practice, London, United Kingdom: Routledge,

1991.

[6] Candy, P., Self-Direction for Lifelong Learning: A Comprehensive

Guide to Theory and Practice. San Francisco, California: Jossey-Bass, 1991.

[7] Della-Dora, D., and L. Blanchard, eds., Moving Toward Self-

Directed Learning: Highlights of Relevant Research and of Promising Practices,

Alexandria Virginia: Association for Supervision and Curriculum Devel-

opment., 1979.

[8] Besterfield-Sacre, M., L. Shuman, H. Wolfe, C. Atman, J. Mc-

Gourty, R. Miller, B. Olds, and G. Rogers, “Defining the Outcomes: A

Framework for EC-2000,” IEEE Transactions on Education, Vol. 43, No.

2, 2003, pp. 100–110.

[9] Mentkowski, M. and associates, Learning That Lasts, San Francis-

co, California: Jossey-Bass, 2000.

[10] Guglielmino and Associates, www.guglielmino734.com. 

[11] IDEA Center, www.idea.ksu.edu/StudentRatings/index.html.

[12] Hoyt, D.P., and E. Lee, “IDEA Technical Report No. 12, Basic

Data for the Revised IDEA System,” The Individual Development and Edu-

cational Assessment Center, August 2002.

[13] Hoyt, D.P., and S. Perera, “Validity of the IDEA Student 

Ratings of Instruction System: An Update. IDEA Research Report #2,”

The Individual Development and Educational Assessment Center, November

2000. 

[14] DiBiasio, D., and N. Mello, “Multilevel Assessment of Program

Outcomes: Assessing a Nontraditional Study Abroad Program in the 

Engineering Disciplines,” Frontiers: The Interdisciplinary Journal of Study

Abroad, Vol. X, Fall, 2004, pp. 237–252.

[15] Juhasz, M., and A.M. Walker, “The Impact of Study Abroad on

University Students’ Self-Esteem and Self-Efficacy,” College Student Jour-

nal, Vol. 22, Winter 1988, pp. 329–41.

AUTHORS’ BIOGRAPHIES

Scott Jiusto is assistant professor of Interdisciplinary and Global

Studies at Worcester Polytechnic Institute. A geographer trained at

the Graduate School of Geography of Clark University, Jiusto’s edu-

cational research concerns the role of interdisciplinary, experiential,

technology/society projects in the education of undergraduate stu-

dents. He also conducts research in environmental policy and philos-

ophy, particularly energy policy and the pursuit of sustainability. 

Address: WPI, Interdisciplinary and Global Studies, 100 Insti-

tute Rd., Worcester, MA 01609; telephone: (�1) 508.831.5393;

fax: (�1) 508.831.5485; e-mail: sjiusto@wpi.edu.

David DiBiasio is associate professor and department head of

Chemical Engineering at WPI. He is also assessment coordinator

for the Interdisciplinary and Global Studies Division and director

of WPI’s Washington, D.C. Project Center. After industrial expe-

rience at the DuPont Company, he received his Ph.D. at Purdue

and has taught at WPI since 1980. He has served as chair of the

Chemical Engineering Division of ASEE and as a member of the

ABET Education and Accreditation Committee for AIChE. His

research interests are in teaching and learning, experiential educa-

tion, and international engineering education. 

Address: WPI, Department of Chemical Engineering, 100 Insti-

tute Rd., Worcester, MA 01609; telephone: (�1) 508.831.5372;

fax: (�1) 598.831.5853; e-mail: dibiasio@wpi.edu.

204 Journal of Engineering Education July 2006


