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Semantics, Psychometrics, and Assessment Reform:
A Close Look at “Authentic” Tests

James S. Terwilliger*

ABSTRACT

The purpose of this paper is to raise questions about the claims that are
frequently made by advocates of assessment reform. In particular, the focus would
be thework of Wiggins who first introduced the concept of “authentic” assessment
and who was one of the most influential critics of traditional assessment
approaches. The author agreed that assessment practices were in need of reform
but believed that the rhetoric of the reformers was misleading and largely
unsupported by data. The alternative assessment procedures should be adopted
in combination with more traditional forms of assessment as evidence of the
educational and psychometric value of such alternatives became aviable.

* University of Minnesota

Paper presented as part of an invited symposium on " Theory and Practice in Large - Scale
Performance Assessment” at the annual of the National Council on Measurement in Education, New
York City, April 9, 1996.
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Introduction

It is obvious to even the most casual reader of the literature on educational
assessment that the field is currently undergoing a fundamental and profoud transformation.
The traditional concepts and methodologies associated with assessment are being questioned
by a variety of critics including school reform advocates, subject matter experts, cognitive
theorists, and others. In general, advocates for change recommend that assessments of
achievement should be designed to reflect more precisely complex “real-life” performances
and problems than is possible with short-answer and choice-response questions that

characterize the typical standardized test currently employed in large-scale testing programs.

The purpose of this paper is to raise questions about the claims that are frequently
made by advocates of assessment reform. In particular, my focus will be the work of
Wiggins (1989a, 1989b, 1993) who first introduced the concept of “authentic” assessment

and who is one of the most influential critics of traditional assessment approaches.

I wish to make it clear at the outset that I do not oppose some of the ideas that have
been put forth by Wiggins and others. In fact, I agree that assessment practices are in need
of reform. However, I believe that, as is often the case, the rhetoric of the reformers is
misleading and largely unsupported by data. I fear that there is a danger that perfectly
useful and appropriate assessment methods will be discarded in a rush to adopt a variety
of other techniques of unknown psychometric and educational quality. I believe that
alternative assessment procedures should be adopted in combination with more
traditional forms of assessment as evidence of the educational and psychometric value of

such alternatives becomes available.

Word Magic and Assessment Reform

The American Heritage Dictionary gives the following definitions of “authentic”:

1. a.Worthy of trust, reliance, or belief: authentic records. b. Having an undisputed origin:

genuine.

2. Law. Executed with due process of law: an authentic deed. Synonyms are listed as “real”.
“genuine”, and “authoritative”. Obviously, terms like these have a decidedly positive
connotation. Therefore, any object or product to which these terms are applied is likely to
be viewed as more desirable or of better quality than objects or products which are not

so described.
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That is why these terms appear so frequently in commercials and advertisements
in the popular media, e.g. statements such as “Coke is the real thing!”, “Genuine factory
auto parts, and Authentic French cuisine. A bakery chain in the Twin Cities has recently
introduced RENAISSANCE BREADS with the slogan “Authentic handmade breads in
the European tradition.” How can one doubt the quality of such a product when the price is
$3.79 per loaf?

The appeal of the term “authentic” is obvious in it's widespread adoption by a
variety of educators since it was first introduced into the literature. A variety of books with
titles such as Authentic Assessment in Action (1995) and Assessment of Authentic
Performance in School Mathematics (1992) have recently been published. Lesh and Lamon,

the editors of the latter book, provide the following interesting definition:

Stated simply, authentic mathematical activities are those that involve: (i) real

mathematics, (ii) realistic situations, (iii) questions or issues that might actually

occur in a real-life situation, and (iv) realistic tools and resources. (p.18)

There are two problems with this definition. First, as previously noted, words like
“real”, “realistic”, and “real-life” are synonymous with the word “authentic”. Therefore,
the definition is circular. Second, and more fundamental, what constitutes “realistic” or
“real-life” situations and “realistic” tools and resources is frequently open to debate. What
appears to be “realistic” to one individual often seems to be “unrealistic” to another. The
only way to “objectively” define “real-life” questions and situations would be to construct
a data base that could be employed in defining the likelihood that a student would
encounter specific questions, problems, etc. in non-school settings. Lacking such a data
base, test designers typically rely on individual (or perhaps team) judgments of what is

“realistic”.

It seems that the word “authentic” has an almost mystical power. Phrases such as
“authentic instruction” , “authentic performance ”, and “authentic outcomes ” are appearing
with increasing frequency in the educational literature. ( One can only speculate about forms
of instruction, performance, and outcomes that might be labeled "inauthentic") Inote that one
of the NCME training sessions for this convention is titled "Ensuring that Authenic
Assessment is Fair". It is reassuring that there is an increasing recognition that even "authentic”
assessments pose the same problems of "fairness” as do more conventional assessment

techniques.

Clearly, individuals who are not sophisticated with respect to issues associated with
the design and analysis of assessment precedures are more likely to view positively

any procedure which is labeled “authentic” regardless of any conceptual, technical, or

3
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practical issues that many arise in the application of the procedure. Educational
assessment is a complex process which is built upon a variety of assumptions about the
purposes of education along with a set of data gathering procedures which need to be
judged against a series of both practical and technical standards. The use of labels which
impute special status to a specific set of data collection procedures only serves to obscure
more fundamental assessment questions that must be addressed. Therefore, terms like

“authentic”, “genuine”, and “real-life” should be reserved for advertising copy and be
avoided in scholarly discussions of educational assessment.

Origins of “Authentic” Tests

The term “authentic” was first introduced in reference to tests by Wiggins (1989a) in
an article in Educational Leadership , a journal for school administrators and general educa-
tors. (This is an audience unlikely to include many psychometrically trained readers.)
Wiggins defined “authentic” tests in terms of complex performances or exhibitions in which
a student completes a report or makes a public presentation following an extended period of

work on an out-of-class assignment. Wiggins presents the example shown in Figure 1.

Fig.l. An Example of a Test of Performance

An Oral History Project for9 th Graders
To the student:

You must complete an oral history based on interviews and written sources

and then present your findings orally in class. The choice of subject matter is up to you.
Some examples of possible topics include: your family, running a small business, substance
abuse, a labor union, teenage parents, and recent immigrants.

Create three workable hypotheses based on your preliminary investigations
and four questions you will ask to test out each hypothesis

Criteria for Evaluation of Oral History Project

To the teacher:

Did student investigate three hypotheses?

Did student describe at least one change over time?

Did student demonstrate that he or she had done background research?

Were the four people selected for the interviews appropriate sources?

Did student prepare at least four questions in advance, related to each hypothesis?
Were those questions leading or biased?

Were follow-up questions asked where possible, based on answers?

Did student not important differences between “fact” and “opinion” in answers?
Did student use evidence to prove the ultimate best hypothesis?

Did student exhibit organization in writing and presentation to class?

Note: This example is courtesy of Albin Moser, Hope High School, Providence, Rhode Island. To obtain
a thorough account of a performance-based history course, including the lessons used and pitfalls encountered,
write to Dave Kobrin, Brown University, Education Department, Providence, RI 02912.

From Wiggins, 1989 (p. 44)
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Wiggins concludes his discussion of “authentic” tests as follows:

In sum, authentic tests have four basic characteristics in common. First, they are

designed to be truly representative of performance in the field; only then are the
problems of scoring reliability and logistics of testing considered. Second, far
greater attention is paid to the teaching and learning of the criteria to be used in the
assessment. Third, self-assessment plays amuch greater role than in conventional
testing. And fourth, the students are often expected to present their work and
defend themselves publicly and orally to ensure that their apparent mastery is
genuine. (p.45)

It is instructive to examine the example Wiggins gives in light of the four charac-
teristics he claims all “authentic” tests share. First, what " field “ is represented in the oral
history project? Since the choice of topicis left to the student, the “field” must be history
with special emphasis-upon techiques employed by historians who employ “first-person”
sources in their research. In fact, this approach is hardly “truly representative of performance
in the field” if the “field” is more broadly defined as history since the great majority of

historians rely upon written rather than “first-person” source in their work.

Second, it is not clear that the criteria for evaluation of the project were shared with
the students.(In fact, the example strongly suggests that the criteria were for the teacher only.)
Therefore, how could they have been “taught and learned”? Even if the cirteria were
shared with the students in advance, what exactly would a teacher expect them to learn from
them? Most students would use the criteria as a checklist to make certain they had satisfied
the teacher's demands prior to turning their projects in for evaluation by the teacher! Since
many of these criteria are very specific to the particular project, they appear to have limited

value as general learning outcomes.

As an aside, it is not clear from the criteria presented exactly how they are to be
employed in evaluating the projects. Since most of the questions posed can readily be
answered “yes” or “no”, it would be possible to devise a simple checklist. Obviously, a
more elaborate scoring system could also be designed but the example provides no clues if
that is the case. As is the case in all examples he gieves in his writings, Wiggins provides
no data with respect to the reliability of scoring (or the amount of time devoted toscoring)
the “authentic” tasks he recommends. The lack of supporting data is a reflection of the
secondary role Wiggins gives to such issues in his reference to “scoring reliability and logistics

of testing” in the above quote.

Third, with respect to self-assessment, there is no indication that this is involved in the

oral history project.
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Lastly, it is clear that the oral history project does involve an oral presentation to
the class. Presumably, the oral presentation may also be followed by a discussion during
which the presenter would have to answer questions and defend her/his work.

“Authenticity” and Validity

Several issues are highlighted through the detailed comparison of the oral history
example with the criteria for “authentic” tests given by Wiggins. (The same example and
criteria for “authenticity” are presented in a follow-up article (1989b) which appeared in the Phi
Delta Kappan, another journal for a general readership in education.) First, it is not entirely
clear what is meant by the phrase, “designed to be truly representative of performance in the
field”. What exactly is the “field” in this example? Who decides what is “truly representative”
of the field?. This raises questions regarding test validity. In his follow-up article Wiggins'
only reference to validity of “authentic” tests is the comment, “Far greater attention is paid
throughout to the test's 'face’ and 'ecological’ validity.” (1989b,p.712) However, in his more
recent writings, Wiggins acknowledges that “face” validity is not highly regarded by
measurement specialists and states,

Thus, although face validity should be considered, to focus only on it is to miss a more

important point about the incentives to perform well that might be found to inhere
in more authentic forms of assessment and might change the implications of the
scores. (1993, p.244)

This statement seems to imply that interpretations (hence the validity) of results of
“authentic” assessments is somehow enhanced by virtue of their being perceived as more

"genuine” than conventional forms of assessment. Of course, this is one of the major argu-

ments frequently advanced in support of “face” validity.

Messick (1994) has discussed at length issues associated with the validation of per-
formance assessments. He cites the classic treatment of performance tests by Fitzpatrick and
Morrison (1971) in which they state, “there is no absolute distinction between performance

tests and other classes of tests” (p.238) Using this as a point of departure, Messick states,

Hence performance assessments must be evaluated by the same validity criteria,
both evidential and consequential, as are other assessments. Indeed, such basic
assessment issues as validity, reliability, comparability, and fairness need to be
uniformly addressed for all assessments because they are not just measurement
principles, they are social values that have meaning and force outside of measure-
ment wherever evaluative judgments and decisions are made. (p.13)
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With regard to special claims of “authenticity” , Messick notes,

The portrayal of performance assessmemts as authentic and direct has all the

earmarks of a validity claim with little or no evidential grounding. Thatis, if
authenticity is important to consider when evaluating the consequences of assess-
ment for student achievement, it constitutes a tacit validity standard, as does the
closely related concept of directness of assessment. We need to address what the
labels authentic and direct might mean in validity terms. We also need to determine
what kinds of evidence might legitimize both their use as validity standards and
their nefarious implication that other forms of assessment are not only indirect,
but inauthentic. (p.14)

As previously noted, Wiggins presents no validity data, evidential or consequential, in
any of his writings on “authentic” assessment.

Assessment and Educational Philosophy

A theme that runs through Wiggins' conception of “authentic” testing is an emphasis
upon performances that are designed to assess “higher order” outcomes. Among the design
features he lists (1989a,p.45) as characteristic of “authentic” tests are: contextualized, complex
intellectual challenges; involves student's own research; emphasizes depth more than breath;
and involves somewhat “ill-structured” tasks or problems. He specifically disavows any
interest in “atomized” tasks, corresponding to isolated “outcomes”, “mere recall” , and “plug-

in skills”. The reason for this is made clear in his discussion of validity in his 1993 book.

At bottom is a philosophical problem of major proportions about the purpose of
schooling: Is schooling meant to yield common knowledge? If so, then it makes
perfect sense to think of tests as properly focusing on what students hold in
common . But what if education is a personal, idiosyncratic affair, where the mean-
ing and personal effectiveness that I derive from coursework is more important
than what knowledge we all end up holding in common? In that case, a stand-
ardized, indirect test- -of any kind- -would make no sense: What could we possibly
mean by a standardized test of meaning of educative experience? What, then, of the
validity of aptitude tests if I cannot state with precision: aptitude for what future
role or aspiration? (p. 247)

Wiggins (1993) gives examples of a variety of “roles and situations through which
students can perform with knowledge”. The roles include such diverse occupations and

settings as follow (p.223-24):

museum curator engineering designer

U.N representative ad agency director

tour organizer psychologist/sociologist
bank manager newspaper editor and writer
historian product desigher
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job applicant teacher
expert witness speaker-listener
reviewer commercial designer

He argues that such roles could serve as “template” for better test design because,
“These roles and situational challenges are common to professional life.” Wiggins claims it is
a “logical fallacy” to argue that students must be given “drills” and “ tests concerning their
mastery of the drills” prior to requiring performance in professional roles and situations .
“Drill testing” is a means to an end and “it is certainly not to be confused with the important

performance itself”.

Wiggins conveniently ignores the possibility that most 'roles and situational chal-
lenges common to professional life' involve an extensive knowledge base. Individuals who
lack the knowledge base have little or no chance of performing successfully in the’ real-life'
roles which he describes. For example , an historian typically specializes in a particular time
period and geographical region for her/his research, e.g. Colonial America during the
period 1650-1770. In order to make a useful contribution to the literature on this topic, the
historian must first become familiar with a vast amount of work previously published by

other historians working on this and related topics.

The Importance of Knowledge
Knowledge and the Taxonomy

I believe that phrases like “drills” and “drill testing” are employed with the intent of
denigrating the role of knowledge in the various “roles” and “situational challenges” to which
Wiggins refers. In fact, knowledge is a basic building block upon which most “higher order”
educational outcomes rest. This is explicitly acknowledged in the most widely cited frame-
work for classifying educational outcomes, the Bloom taxonomy, which defines”“knowledge”

as the most elementary of all the cognitive outcomes.

It is interesting to note that Wiggins claims that the authors of the taxonomy did
not intend to imply that educational outcomes necessarily occur in a “fixed chronological
sequence” beginning with knowledge. This claim is made despite the fact that the taxonomy
is clearly presented by its authors as an hierarchical model wiht outcomes arranged on a

simple- to-complex scale of cognitive processes.

It is also important to recall that “knowledge” as employed by the authors of the
taxonomy extends well beyond conventional notions of “facts”. Subcategories in the

taxonomy include the following:
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Knowledge of terms.

Knowledge of facts.
Knowledge of concepts.
Knowledge of principles.
Knowledge of procedure.
Knowledge of theories.

This list of diverse outcomes should make it clear that the “knowledge” intended by
the authors of the taxonomy is not necessarily limited to the type of “knowledge” achieved

strictly through “drills” and “drill testing”

Knowledge and Expertise

The fundamental role played by knowledge in “real-life” roles is well documented
in the extensive body of work on the nature of expertise. Chi, Glaser, and Farr (1988) have
edited a series of papers which summarize much of the work in this field. In their overview
of this work Glaser and Chi list several “key characteristics” of the performance of experts.
The first characterstic they cite is that expertise generally is restricted to specific domains of

performance and does not transfer from one domain to another. They state,

The obvious reason for the excellence of experts is that they have a good deal of
domain knowledge. This is easily demonstrated; for example, in medical diagnosis,
expert physicians have more differentiations of common diseases into disease
variants (Johnson et al., 1981). Likewise, in examining taxi drivers' knowledge of
routes, Chase (1983) found that expert drivers can generate a far greater number of
secondary routes (i.e. lesser known streets) than novice drivers. (1988, p. xvii)

Knowledge and Literacy

Wiggin's emphasis upon roles “common to professional life” reflects a very narrow
view of educational outcomes. Surely, there are many other outcomes of education which
are also important, e.g. actively participating in the economic, political, and cultural life of
one's community; acting as a responsible member of a family and various other social
organizations; making contributions to the improvement of the life of one's community
through involvement in civic and volunteer organizations, etc. In other words, it is also
important that students develop into adults who take their roles as citizens seriously and

who make positive contributions to the improvement of society.

Hirsch (1987) argues that a fundamental goal of education shoud be to produce
students who are “culturally literate”. His bestselling book, Cultural Literacy-What Every
American Needs to Know, was written in response to several studies which indicated a serious
decline in the level of knowledged possessed by American students durintg the 1970's and
early 1980's. Hirsch describes cultural literacy as the “network of information that all com-

petent readers possess”.
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It is the background information stored in their minds, that enables them to take up a
newspaper and read it with an adequate level of comprehension, getting the point,

grasping the implications, relating what they read to the unstated context which alone

gives meaning to what they read. (1987,p.2)

Hirsch is critical of attempts to dismiss knowledge in favor of more lofty educational
goals. He argues that the denigration of “mere facts” by advocates of instruction in “higher

order” skills creates a false dichotomy.

The polarization of educationists into facts-people versus skills-people has no
basis in reason. Facts and skills are inseparable. There is no insurmountable reason
why those who advocate the teaching of higher order skills and those who advocate
the teaching of common traditional content should not join forces. No philosophical
or practical barrier prevents them from doing so, and all who consider mature literacy
to be a paramount aim of education will wish them to do so. (1987, p.133)
Proponents of educational reform who stress “critical thinking” and similar “higher

order” thinking skills should consider Hirsch's advice seriously when planning classroom

instruction and assessment.

The Price of Ignorance: A Recent Warning

(This section is based largely upon an article by Richard Morin of the Washington Post which
appeared in the Minneapolis Star Tribune on February 12, 1996.)

There are many studies which document the lack of knowledge that characterizes
American students on topics ranging from math and science to history and geography.
A recent survey conducted by the Washington Post, the Kaiser Family Foundation, and
Harvard University reveals a similar lack of knowledge in the area of U.S. government
and politics. The study authors interviewed 1,514 randomly selected adults (not students )
in November and December, 1995. Study participants were asked 18 general knowledge
questions about the government and leaders in government. An additional 21 questions
concerning political knowledge were asked in four other national surveys conducted by the

Post. Some selected findings are as follow:

two-thirds of those interviewed could not name their representative in the U.S House

of Representatives

40% did not know the name of the Vice President
two-thirds could not name the majority leader of the U.S. Senate
46% did not know the name of the speaker of the House of Representatives

75% were not aware that U.S. senators are elected for six- year terms

10
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40% did not know that Republicans control both chambers of Congress

nearly 60% incorrectly believed that the government spends more on foreign aid than
Medicare

The survey findings further suggests some of the more important consequences of
lack of knowledge. Those who are less informed are much more likely to tune out politics
and turn off voting. Also, those who are less informed are more likely to believe that the
country is in decline. For example, less informed Americans are far more likely to believe
that that annual budget deficit and the number of federal employees had increased- - not

decreased--in recent years.

The gap in information also affects how politics is practiced according to Samuel
Popkin, a political scientist at U.C., San Diego. He states that candidates for office run two
distinct campaigns; one for informed voters which stress their stands on issues and policies
and one in which strategists and consultants aim attacks at the character of the opponent to
win support from less-informed voters. Popkin claims that , for the less- informed voter, all
politics is reduced to character and caricature: politicians are separated into “heroes and
villains”and major policy debates become clashes between good and evil. The existence
of a substantial block of poorly informed voters is one reason why so-called 'negative

campaigning' seems to be so effective

A Case History of an “Authentic” Test

The notion that complex measures of achievement be used to assess performance in
more a “lifelike” setting than is represented by conventional standardized tests is not new. In
fact, instruments designed to be more “authentic” than paper-and - pencil exams have been
employed in particular occupational and educational setting for many years .! The in-basket
test is the product of over five decades of research and application in business and managerial
settings. Itis a simulation exercise using materials typically found in a hy pothetical managerial
position. The materials in the in-basket consist of letters, memos, records, and other items
which require a response from the examinee who role-plays as the occupant of the hypothetical
position. The in-basket methodology is frequently used as an assessment tool for predicting

job performance.

! Swanson, Norman, and Linn (1995) recently reviewed the long history of such measures in the health prefessions.
Their article describes four specific performance-based methods commonly employed in training health-care profes-
sionals and lists “some hard lessons learned from many studies and frequent missteps”. Advocates of the use of
complex performance measures in large scale assessment programs would be well advised to study the eight“lessons”
listed in this article.

11
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Schippmann, Prien, and Katz (1990) did acomprehensive review of the literature on the
psychometric properties of in - basket tests. They examined all available studies that reported

reliability and/or validity data using in- basket tests. Their findings are as follow:

Interrater reliability-- “it appears that scorers and raters are responding fairly
consistently to participant response data. The range of interrater values, however,
suggests that something else is operating which creates deviant score/rating
patterns. This'something else' may well be a function of scorer/rater training."

Alternate-formreliability--“The difference between obtaine d alternate-form reliabilities
and interrater reliabilities is dramatic. In the absence of additional research data,
the conservative conclusion is that the consistency of individual performance is, at
best, marginal.”

Split-half reliability--“split-half reliabilities of in- basket performance measures have
been somewhat disappointing. Though it would appear that greater rigor in the
development of test content and more systematic and objective scoring procedures
might yield more encouraging reliabilities,additional research is needed in order
to draw firm conclusions.”

Content validity--“all of the reviewed studies which suggest that their procedures are
content valid fall seriously short of the mark in our view.”--"There simply are no
published or widely distributed reports which describe how to develop an in- basket
that is well grounded with regard to content validity.”

Criterion-related validity--“studies of criterion-related validity did reveal a large
number of significant correlations between in-basket measures and various criteria.
Thus the evidence of criterion-related validity for certain in-baskets is sufficient to
support the development and use of the procedure for various decision making
purposes.”--"However, it is frequently difficult to determine the in-basket's contribu-
tion to the prediction of performance apart from other assessment tools.”

Construct validity--"evidence of construct validity was suggested in those cases
where the in-basket was designed to reflect some theoretical construct. The
conclusion warranted here is that the evidence from these studies is encouraging,
though not convincing with reference to either hypothetical constructs or job per-
formance criterion constructs.”

Schippmann, et al. (1990) make some observations in their discussion of validity

that have special relevance for advocates of “authentic” tests.

the issue of the content validity of in-basket exercises appears to be clouded by
confusion between face validity and content validity. Simply eyeballing test content
with reference to the job analysis results and proclaiming the procedures to be
content valid is unacceptable. The appearance of the relevance may contribute to
face validity, though it is not a sufficient basis for making inferences about job
performance . (p.851)
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Conclusions

Wiggin's promotion of “authentic” assessment, however well intentioned, is flawed
in several important respects. First, the term “authentic” is misleading and confusing. The
term inappropriately implies that some assessment approaches are superior to others because
they measure outcomes that are more “genuine” or “real”. This claim is based largely upon an
appeal to “face” validity , a concept which has been abandoned by modern psychometric
theorists. Second, Wiggins rejects the role of knowledge in the assessment of educational
outcomes. This ignores a substantial body of theory and ample empirical evidence which
supports the central role of knowledge in countless domains of performance. Third, the
presumption that complex performance-based measures of assessment can be designed to
achieve the psychometric quality necessary for use in large-scale assessment programs is , at

best, questionable in light of previous efforts to employ such measures in other professions.
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The Validity and Reliability of Information from
a Student Annotation Form for Work Samples
in Portfolios

Susan M. Brookhart*

ABSTRACT

This paper presents evidence for the validity and reliability of information
from a Student Annotation Form used to collect student reflections on work
samples in portfolios for use in a districtwide evaluation. The forms were designed
to be general enough to apply to many grades and subjects, so that they could be
used across classes in the evaluation. The annotation forms were simple enough
for students at all levels to complete. The forms asked students to indicate how
difficult they found the work sample to be, whether they would like to do more of the
work, and why. The difficulty and do-more questions were multiple choice; the
“why" question was open-ended. For each work sample that illustrated a curri-
culum objective, selected for inclusion in an evaluation portfolio, students com-
pleted an annotation form and attached it to the work sample. Study One was
performed with data collected in 1994, from a total of 367 students, grades 1
through 10, in whose portfolios were included a total of 1678 annotated work
samples. The validity and reliability of the difficulty and do-more judgments were
confirmed. A constructed measure of academic self-efficacy looked promising at
first but failed a validity check. Study Two was performed on data collected in 1995,
froma total of 313 students, grades 1 through 10, in whose portfolios were in-
cluded a total of 2862 annotated work samples. The quantitative reliability and
validity results were replicated for the difficulty and do-more questions.
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Various kinds of portfolios, constructed according to all sorts of different rules, are
being used to assess student achievement, progress, attitudes, and understandings for many
different purposes, including regular classroom assessment, evaluation of school programs,
and evaluation of district-level achievement. One common element in all portfolios, an
element that distinguishes them from traditional measures of achievement and, some
say, is the key to their usefulness, is the opportunity they offer for students' reflections
on their work.

Many forms, procedures and strategies have been suggested for student reflection
on portfolio work. These include checklists of work done and reflection questions to
answer (Farnan & Kelly, 1991), letter-writing or summarizing assignments (Ferguson &
Maples, 1992), and various designs of self- evaluation forms, for annotating individual
work samples or for reflecting on the whole portfolio (Azar et al, 1993; Goodman ,
Bird, & Goodman 1992). There is some evidence that teachers' use of student reflection
increases as they work with portfolios over time (Roe & Vukelich, 1995). Reliability and
validity studies have typically been performed on the ratings of achievement or performance
in portfolios (e.g., Klein, McCaffrey, Stecher, & Koretz, 1995), however, not on student
reflections. The results of these studies of the technical qualities of porfolio achievement
measures have been mixed (Calfee & Perfumo, 1993; Herman & Winters, 1994). No studies
were found on the technical qualities of portfolio measures of student reflections or dis-

positions toward their work.

This paper presents evidence for the validity and reliability of information from a
student annotation form used to collect student reflections on work samples in porfolios
for use in a districtwide evaluation. The forms were designed to be general enough to
apply to many grades and subjects, so that they could be used across classes in an evalua-
tion project. Part of a larger evaluation project for the Fox Chapel (PA ) Area School
District required the design of achievement and student progress measures that tapped
some outcomes of instruction not measured by standardized tests or by teacher judgment,
since these data are readily available in other measures. Specifically, the measures were
to tap student judgments about their academic work and themselves as academic
workers. These kinds of judgments contribute to academic self-efficacy (Zimmerman &
Martinez- Pons, 1992), and they are an important and poorly-measured aspect of what the
general and political public at present calls "21st century skills." Beyond problem-solving
ability per se, there are orientations that will genuinely establish today's students as
tomorrow's problem-solvers. Not everyone who can solve a problem, does. The efficacy

measures in this evaluation were to tap feelings of efficacy at doing the particular work
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sampled in the portfolio, not the more general academic self-efficacy for which

standardized measures are available

One of the measures designed was a Student Annotation Form, to be completed
and attached to work samples in student portfolios. For each work sample that illustrated
a curriculum objective, selected for inclusion in an evaluation portfolio, students completed
an annotation form and attached it to the work sample. The design of the Student Anno-
tation Form was influenced by previous experience in a pilot study. The pilot study had
used a more open-ended annotation form that asked, " What did you learn?" The data
gathered with this form had been more likely to include the title of a page of work ,e.g.,
"Two-digit multiplication,” than anything reflective. When a student copied the assignment
title, it was not certain that the student knew what it meant. Thus the Student Annotation
Form (see Figure 1) asked students to make two multiple-choice judgments, about the
difficulty of the work sample and whether or not they would like to domore of that kind
of work, and to write briefly “"Why" they would or would not like to do more.

Figure1 Student Annotation Form (Student copies were half-sheets to be stapled to work
sample

Circle your choices and then tell why, Staple this paper to your work sample

I found this work a. easy
b. about the same as other work.
c. hard

I would like to do more of this kind of work a. yes

b. no
Why?

The expectation was that in responding to the "Why" question, students would tip
their hands about what they thought the assignment meant, at least for themselves. The
choices for student judgment of difficulty were based in common classroom talk. Many
studentssay atask was "easy” whenthey meantoboast"Icould doit,andIdid it successfully."
In the experience of the evaluation team who developed the Student Annotation Form, a
student judgment that work was "easy" did not necessarily mean that it was beneath
their capabilities, at the level of unchallenging busywork, but it was a judgment they

made naturally. The opposite of "easy,” for students, is "hard"
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The use of multiple-choice questions to stimulate reflection is not recommended
as a strategy for portfolios intended to be used primarily for instruction. The intended use
of information here, however, was as an indicator of student perceptions of work done
under a program called Continuous Progress Instruction, based on Wang's (1992) Adaptive
Learning Environments Model. Most of the classes participating in the initial implemen-
tation phase were mathematics classes, but some were English classes. Student age and
developmental level varied widely, so the multiple choice items were viewed as basic
indicators for the evaluation that all students could do and that would lead some students to
deeper reflection in the open-ended responses that followed. This study is concerned with

validating the use of the student annotation form for this cross-classroom evaluation.

Student effort and achievement has been shown to be related to both perceptions of
task characteristics and students’ belief in their abilities to handle those task characteristics
(Salomon, 1984). Therefore, the evaluators experimented with a measure of self-efficacy
to do the particular kind of work demonstrated in the portfolio. The judgment of difficulty
(DIFF=1 if the work was judged easy, 2 if about the same as other work, and 3 if hard)
was multiplied by the willingness to domore of that particular kind of work (DOMORE=1
if yes , 0 if no). Thus the self-efficacy indicator (SE) ranged from 0 (would not like to do
more) through 1 (would like to do more of this easy kind of work), 2 (would like to do
more of this average kind of work), to3 (would like to do more of this hard work).
It was reasoned that work a student was unwilling to do would not contribute to a
student's image of himself or herself as a worker in that area and that as students were
- willing to tackle work they judged progressively more difficult, they would have
progressively stronger images of themselves as workers in that area. In addition to
results for the validity of information from the two items on the student annotation form,
this study presents results of a validity check on the constructed measure of self-
efficacy. Briefly, the items on the form itself were found valid for their intended
districtwide evaluation purpose, but the experimental constructed measure of work

sample- dependent self-efficacy was not found tobe valid.

Research Question

The annotation forms designed for the Fox Chapel evaluation offer a very simple
and widely applicable tool for student reflection. But before this tool is widely applied, it is
very important to establish that the information elicited by these forms is valid and reliable,
that is, that the responses are accurate and dependable representations of what the students
think. The research question under investigation was as follows: What evidence is there

for the validity and reliability of student annotations of work samples in portfolios?
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Specific to validity, do student's ratings of the difficulty of the work match their
perceived ability to learn the material? When a student reports wanting to do more of the
work, what reasons are given? Are these reasons conducive to learning? Does the
constructed self-efficacy variable (formed by multiplying the difficulty and do more

responses) match students's perceived ability to learn the material?

Specific to reliability, what is the internal consistency of the set of annotations in
each student's portfolio? What is the generalizability of responses across time (as
the students use the same annotation form over and over)? Internal consistency and
generalizability were important to investigate because in the evaluation studies, the
annotations were aggregated across portfolios to arrive at student overall ratings of
the difficulty of their work and their willingness to do more. These uses required that
the annotations may be aggregated reliably. For using information from an individual
annotation and its work sample in classroom instruction, the validity questions about the
relationship between student reasons for ratings and learning, listed above, would be

of primary importance.

Study One includes results of a complete investigation of these research questions
using data collected in 1994. Reliability and validity of information from the DIFF,
DOMORE, and SE variables were studied with both quantitative and qualitative
methods. Qualitative analysis was required for the open-ended responses to the "Why?"
question. Study Two includes results of a replication of the quantitative analyses of the
DIFF and DOMORE variables, using data collected in 1995. Analyses of the SE variable

were eliminated because of the results of Study One.

Study One

Method

Data. Data were collected in 1994. Within each class in the evaluation project,
portfolios from 10 students were selected according to a stratified (gifted, nonlabeled, and
educational support) random sample. There were portfolio data from a total of 367
students, grades 1 through 6 and grade 10, in whose portfolios were included a total of
1678 annotated work samples. There were students from every school in the district: 4
elementary schools, one middle school (the 6th graders) and the high school. Most of
the portfolios were from mathematics classes (82%); the rest were from English/Language

Arts classes (18%). Fifty-four percent of the students were male; 46% were female.
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Student status in this sample was as follows: gifted, 23%; nonlabeled, 58%; educational
support, 19%. All classes in the sample were part of the initial districtwide implementation

of Continuous Progress Instruction.

Data included student responses to each Student Annotation Form (number of
annotated work samples per student portfolio ranged from 0 to 13 ) in the portfolio and
teacher ratings from a cover sheet, preprinted with appropriate curriculum objectives for
the class, that the teachers inserted in each student's portfolio. Teacher ratings of
achievement used a 1-4 rubric: The student demonstrates (1) no evidence of mastery of
the objective, (2) partial/incomplete mastery, (3) acceptable mastery, or (4) exceptional
mastery. Teachers rated efficiency of use of study time for each curriculum objective
demonstrated in the portfolio (1=efficient, O0=not efficient). Background information (grade,
subject, school, student status, and kgender) about students was included in the data set.
Mean DIFF, DOMORE, and SE ratings were calculated for each student's portfolio, based
on the total number of annotations in that portfolio. Missing data resulted in varying

sample sizes for each analysis; actual n for each analysis is reported in the tables.

Analyses. Two reliability analyses were done. (1) Cronbach's alpha was calculated
for each rating, treating annotations within one student's portfolio as items on DIFF,
DOMORE, and SE scales, respectively. Student was the unit of analysis. Internal
consistency reliability is required if meaningful composite DIFF and DOMORE ratings for
each student are to be calculated. Overall mean DIFF and DOMORE ratings were used in
the evaluation, to answer evaluation questions about students' reported dispositions

toward their work.

(2) Generalizability studies were conducted for each of the three scales, with the
design Person by Time. The Time facet represented the ordinal position of the annotation in
the student's portfolio: the first time the student used the form, the second time, and so on.
This design examined both generalizability across time and the size of the Person-by-
Time interaction. Generalizability studies were conducted to answer two reliability
questions. First, how many annotations per portfolio are required for a reliable estimate
of students' overall dispositions toward their work? Second, does using the same form over
and over result in patterns of responses that might indicate students tire of reporting DIFF
and DOMORE? If so, questions are raised about the validity of continued use.

Additional quantitative and qualitative validity analyses were conducted. Corre-
lations of DIFF, DOMORE, and SE with overall teacher ratings of achievement, effective-

ness of use of study time, and percent of curriculum objectives attained were examined.
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Meanratings of achievement and effectiveness of time use for each student were calculated
over all curriculum objectives that the student attempted; number and level of objectives
attempted differed for each student. Percent of objectives attained was calculated as the
number of objectives on which a student received as satisfactory or better teacher rating,
divided by the total number of objectives marked on the student's porfolio cover sheet.
The student was the unit of analysis. These correlations provided a look at the external
structure of information from the Student Annotation Forms. Theexternal measures were
teacher ratings of achievement and time use on the same curriculum objectives for which

work samples were selected and annotated for the portfolios.

Two qualitative analyses of the open-ended responses addressed these research
questions: Do students’ ratings of the difficulty of the work match perceived ability to learn
the material? When a student reports wanting to do more of the work, what reasons are
given? Are these reasons conducive to learning? What reasons for wanting to do more
of the work are given at each level of self-efficacy, and are these reasons consonant
with the interpretation of academic self-efficacy the experimental variable is thought to
measure? Individual annotations were the unit of analysis. First, student responses to the
open-ended question "Why?" were coded according to how the student viewed further
learning; (a) response contained reasons or opinions that would facilitate further learning
for the student, (b) reponse contained reasons or opinions that would hinder further learning,
(c) neutral or ambiguous, and (d) response contained reasons or opinions that would both
facilitate and hinder further learning for the student. To check the reliability of coding,
two independent coders categorized a random sample of 100 of the written comments into
these four categories; their agreement rate was 87%. Table 1.1 illustrates these codes with

some example student responses from each category.

The second analysis examined key words in the text of students' written annotations.
The words "easy,” "fun,” and "hard" occurred often. These words are also commonly used
in students' talk about schoolwork. Word searches on each of these words were done by
computer, then augmented by visual inspection of the text. Inspection allowed for adding
misspellings and invented spellings that the computer did not find, for example, "ese"
for "easy” or"hrd" for "hard,” and to add variations that were not found in the computer
search, for example, "easier." Inspection also allowed the separation of "too easy," anegative
response, form "easy,” which students usually use as a positive description of schoolwork.
If aword was repeated within one annotation, it was counted only once for example, the
comment because it is easy and I like easy work " was counted as one expression of "easy."
Responses were organized by DIFF, DOMORE, and SE values, then a table was created

tallying word use at each rating level.
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Table1.1 Examples of Student Written Comments about Why They Would or Would not
Like to Do More of the Type of Work Represented by a Work Sample

Sample Comment

Learning Code

Because I got a better understanding of the book and I
saw what other people thought of the book.

Because using division patternes are easy and hard, and
if I do more Icould probably get a A on my test.

Because I don't like word problems

I thank it is the wors papr in the world and I do not want

A different y way to learn

I guess that this problemis ok, I still think it should
explain more. I just don't like the extra enrichment. It
takes to long. But it lets us go at our own rate.

1, facilitates learning

1, facilitates learning

2, hinders learning

2, hinders learning

3, neutral or ambiguous

4, both facilitates & hinders

Results and Discussion

Reliability. In general, reliability was acceptable for the districtwide evaluation

purpose. Alpha reliability for seven annotation forms per portfolio was .62 for difficulty

ratings, .71 for the domore ratings, and .69 for academic self-efficacy. Table 1.2 presents

alpha values for 6 through 9 annotations per portfolio. Very few of the portfolios included

more than 9 annotated work samples. Internal consistency of annotation of work samples

within a portfolio would clearly depend in part on the similarity of the work samples to one

another; it was not expected that the annotations would be as internally consistent as

the items ona test or survey.
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Table1.2 Reliability (Internal Consistency) of Scales, for Six through Nine Annotations per
Portfolio

Scale k o n o

DIFF 6 .59 158 71
7 .62 121 .70
8 .60 53 .65
9 .64 20 .66
DOMORE 6 .66 157 .76
7 1 118 78
8 .73 53 77
9 .80 19 .82
SE 6 .65 153 .76
7 .69 116 .76
8 74 51 78
9 .84 19 .85

o = Reliability estimate for k =10, using the Spearman-Brown formula

If reliability is considered to be the usefulness of the annotations across time,
generalizability is at issue.As students use the same annotation form over and over again, for
successive work samples included in their portfolios , do their judgments waver? For the
DOMORE and SE variables, in fact , the variance due to the Time factor was zero (see Table
1.3), leading to identical values for both absolute and relative generalizability in the Person
by Time design studied. The Person-by-Time interaction for each was large (about 80% of
total variance). This means that different students did change the difficulty and do-more
ratings in somewhat different ways over time; in part, this reflects the fact that work
samples themselves differed. The large Person-by-Time interaction also showed that the
student annotation forms collected data that behaved in a similar fashion to most
performance assessment data, which typically has a large person-by-task variance com-
ponent (Brennan , Gao,& Colton, 1995). So while one of the challenges of instrument develop-
ment will be to reduce this term, at present its size suggests that students approach the
student annotation forms in a way more similar to how they would approach performance
assessments than paper-and-pencil surveys. All three scales generalized at an acceptable
level across uses (see Table 1.4). Generalizability coefficients for these three ratings were

similar.
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Table 1.3 Variance Component Estimates for Scales, for Person X Time Design

DIFF DOMORE SE
Estimated Percent Estimated Percent Estimated Percent
Source of Variance Total Variance Total Variance Total

Variability = Component Variability = Component Variability = Component Variability

Person 0913 19% .0527 26% .1640 24%
Time 0036 1% .0000 0% .0000 0%
PxT 3923 81% 1495 74% 5242 76%

DIFF & DOMORE variance estimates based on 118 persons, 7 times
SE variance estimates based on 116 persons, 7 times

Table 1.4 Generélizability of Scales, for Six through Ten Annotations per Portfolio

Scale k 62 6
DIFF 6 .58 .58
7 .62 .62
8 .65 .65
9 .68 .67
10 .70 .70
DOMORE 6 .68 .68
7 71 - 71
8 74 .74
9 .76 .76
10 .78 .78
SE 6 .65 .65
7 .69 .69
8 71 71
9 .74 74
10 .76 .76

DIFF & DOMORE generalizability estimates based on 118 persons
SE generalizability estimates based on 116 persons
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Validity. As the rationale for these annotation forms suggests, it was expected that
these forms would tap self-efficacy about particular schoolwork by indicating student
judgments about the difficulty of the work and their willingness to pursue it. Table 1.5
shows there were weak but significant correlations between students' mean DIFF ratings
and teacher judgment of how efficiently overall students used their time in independent
work. (r=-.17, p=.005) and between students' mean DOMORE ratings and teacher judgment
of how efficiently students used their time (r=.12, p=.05). Teachers judged more efficient
time use for students who rated their work samples less difficult overall. Teachers
judged more efficient time use for students who indicated more interest in doing
their work. This weak convergent evidence suggested that students' in-class behavior
was somewhat consistent with their annotations.

Table 1.5 Correlations between Scales and Selected External Measures

PCTACH TIME EVAL
SE -.02 -.01 .04
DIFF -.09 - 17 -.10
DOMORE -.02 L12* .03

*p=.05, **p=.005, n ranged from 269 to 286 students

PCTACH = percent of learning objectives attempted within the portfolio that were achieved
TIME=efficiency of time use, O=inefficient, 1=efficient, averaged over all learning objectives represented
in the portfolio

EVAL-= teacher evaluation of achievement, on a scale of 1 to 4, averaged over all learning objectives
represented in the portfolio

None of the three scales (DIFF, DOMORE, or SE) was significantly correlated with
the percent of attempted learning objectives, documented in the portfolio, that were
achieved (each portfolio was supposed to include one work sample per learning objective),
as measured by teacher judgment, or with teacher judgment of the level of achievement
indicated in the portfolio. This divergent evidence suggested that the student annotation

forms were not measuring the same thing as teacher judgment of achievement
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Cross- tabulations between DIFF, DOMORE, and SE scales (Tables 1.6, 1.7, and 1.8,
respectively) and the four LEARNING categories showed expected relationships. For
example , for annotations on which the students responded yes, they would like to do more
of the kind of work in the sample, 91% of the written responses were about the work
facilitating further learning; conversely, for annotations on which the students responded
no, they would not like to do more of that kind of work, 73% of the written responses

gave evidence of hindering further learning (Table 1.7)

Table1.6 Crosstabulation of Students' Judgments of Difficulty with Their Judgments
about the Value of the Sampled Work for Their Learning

LEARNING DIFF
SAME AS
Frequency OTHER
(Col Pct) EASY WORK HARD Total
674 326 68 1068
FACILITATES (77%) (64%) (33%) (67%)
134 125 118 377
HINDERS (15%) (25%) (57%) (24%)
NEUTRAL/ 36 27 13 76
AMBIGUOUS (4%) (5%) (6%) (5%)
36 29 9 74
BOTH (4%) (6%) (4%) (5%)
Total 880 507 208 1595

Unit of analysis = annotation of one work sample
LEARNING was code from student responses to open-ended question, "Why?"
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Table 1.7 Crosstabulation of Students’ Willingness to Do More with Their Judgments
about the Value of the Sampled Work for Their Learning

LEARNING DO MORE
Frequency
(Col Pct) NO YES Total
67 1003 1070
FACILITATES (14%) (91%) (67%)
356 26 382
HINDERS (73%) 2%) (24%)
NEUTRAL/ 26 48 74
AMBIGUOUS (5%) (4%) (5%)
- 40 28 68
BOTH (8%) (3%) (4%)
Total 489 1105 1594

Unit of analysis = annotation of one work sample
LEARNING was coded from student responses to open-ended question, "Why?"

Table 1.8 Crosstabulation of Student's Self-Efficacy about the Work with Their Judgments
about the Value of the Sampled Work for Their Learning

LEARNING SELF-EFFICACY
Frequency
Col Pct 0 1 2 3 Total
67 630 306 61 1064
FACILITATES (14%) (93%) (89%) (78%) (67%)
356 9 8 8 381
HINDERS (73%) (1%) (2%) (10%) (24%)
NEUTRAL/ 26 25 15 7 73
AMBIGUOUS (5%) (4%) (4%) (9%) (5%)
40 12 14 2 68
BOTH (8%) Q%) (4%) (3%) @%)
Total 489 676 343 78 1586

Unit of analysis = annotation of one work sample
SE=DIFF X DOMORE
LEARNING was coded from student responses to open-ended question, "Why?"
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Correlations of mean DIFF, DOMORE, and SE for each student with the mean LEARN-
ING indication in a student's written comments (transformed into 1=facilitates, O=hinders,
disregarding ambiguous responses) indicated that self-efficacy for learning and wanting to
do more of a particular kind of work were positively related to perceptions of usefulness
for learning, while perceived difficulty level was negatively related to perceptions of useful-
ness for learning. This is consistent with cognifive theory that says students need a moderate
level of challenge. These relationships held, in the same strength and direction, for gifted,
nonlabeled, and educational support students, with the exception of the relationship of
DIFF to LEARNING for gifted students (see Table 1.9). These relationships also held for
the most part across grade levels; the exceptions were grades 2 and 5 (see Table 1.10).

Usage of key words from the students' own writing are organized in Table 1.11
according to the DIFF, DOMORE, and SE values for the annotation on which the comment
appeared. The frequencies and percents in the table may be considered a conservative
estimate of usage. To keep the search from requiring much inference on the part of the
reader, only the key words were counted. Invented spellings were allowed, but possible
conceptual connections were not. For example, one student wrote "I already no [know] it"
and might well have considered the work easy or too easy, but the comment was not
tallied as an instance of "easy.” The only conceptual inference permitted in the search was
the removal of negatives as an instance of usage. For example, one student wrote,"I'd rather do
something fun, "and this was not counted as an instance of fun, since the student clearly did not

think this work was fun.

Table 1.9 Correlation between DIFF,DOMORE, and SE Scales and Students' Judgments of
the Value of the Work to Their Learning, Overall and by Student Status

Status
All Students Gifted Nonlabeled Educational Support
n 308 68 185 55
DIFF =22 .02 -28 -.36
DOMORE .80 81 76 93
SE .63 73 57 74

Unit of analysis = student

Learning judgment is the average, of all annotations in a student's portfolio, of written
responses to "Why" s/he would do more of the kind of work in the sample, coded 1 = facilitates
learning, 0= hinders learning (ambiguous responses were not used in this analysis.
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Table 1.10 Correlation between DIFF, DOMORE, and SE Scales and Students’ Judgments of
the Value of the Work to Their Learning, Overall and by Grade

Grade
All Students 1 2 3 4 5 6 10
n 308 49 52 55 27 59 21 45
DIFF -22 - 34 21 -55 -12 .01 -.28 -32
DOMORE .80 .80 93 .95 .63 .64 75 .85
SE 63 .59 .80 .61 48 .56 .67 .73

Unit of analysis = student

Learning judgment is the average, of all annotations in a student's portfolio, of written
responses to "Why" s/he would do more of the kind of work in the sample, coded 1 =
facilitates learning, O= hinders learning (ambiguous responses were not used in this analysis.

Table 1.11 Content Analysis of Frequently Used Words from "Why?" Responses on Student
Annotation Forms

Word(s)

Ratings Total Too easy Easy Fun Hard

SE=0 482 58 (12%) 56 (12%) 4 (1%) 93 (19%)
DIFF =1, DOMORE =0 199 53 (27%) 34 (17%) 3 (2%) 10 (5%)
DIFF = 2, DOMORE =0 157 4 (3%) 17 (11%) 1 (0%) 19 (12%)
DIFF = 3, DOMORE =0 126 1(0%) 5 (4%) 0 (0%) 64 (51%)

SE=1 677 1(0%) 238 (35%) 194 (29%) 8 (1%)
DIFF = 1, DOMORE =1

SE=2 341 0(0%) 41 (12%) 93 (27%) 15 (4%)
DIFF = 2, DOMORE =1

SE=3 77 0 (0%) 3 (4%) 12 (16%) 16 (21%)

DIFF = 3, DOMORE =1

Values in the table are frequencies of occurrence of each word, and percent of total usage for

each rating level of the work
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The information in Table 1.11 suggested that usage of "easy" and "hard" varied as
expected with DIFF ratings. This supported the validity of these ratings. Observations
about key word usage by SE indicated that for SE=0 (and thus for DOMORE=0), "fun" was
conspicuously absent. For SE =1 and SE =2, "easy" and "fun" work was more common. For
SE =3, "hard" work was more common.

Visual inspection of the comments suggested that the tone of the instances of "hard"
for SE=0 was very different from the instances for SE=3. It appeared that the "hard" work
for SE=3 was seen as a challenge, while for SE=0 hard work was a stumbling block. The
126 annotations for which DIFF=3, DOMORE=0 and the 77 annotations for which
DIFF=3, DOMORE=1 were reread, for themes, and although this process did require
making some inferences, the results were very clear.

Twenty-three of the 77(30%) annotations where the student indicated he or she wanted
to do more hard work included some comment about learning more, getting better with
practice, or value for future work. Twenty-four of the 77(31%) included comments about
enjoying the work. Fourteen of the 77 (18%) included statements about challenge. None of
the 77 annotations for DIFF= 3, DOMORE-=1 indicated that the work was too hard.

Conversely, 8 of the 126 (6%) annotations where the student indicated he or she did
not want to do more of the hard work included the words "too hard." Thirty-one of the 126
(25%) annotations simply pronounced the work hard, with no explanation. Twenty-two
of the 126(17%) annotations included a statement about not enjoying the work. Only one
(1%) mentioned a challenge.

The validity evidence from qualitative analyses of the students's own writings was
very compelling, with one exception. Learning attitudes demonstrated by the annotations
were consistent with the DIFF, DOMORE, and SE ratings. Key words and concepts were
consistent with these ratings, too, with the exception of the 53 annotations whose student
comments read they did not want to do more easy work because the work was “too
easy”, plus a few with similar viewpoints that did not use the phrase “too easy." The tone

of these comments was confident and did not evince lack of self-efficacy for learning.

Thus the constructed measure of students' self-efficacy to accomplish their work did
not stand up to a validity study. Data from the SE variable (DIFF X DOMORE) stood up to
reliability checks and preliminary validity investigations. However, a content analysis of
comments students wrote indicated that at least some of those students who did not want
to do more of the kind of work on the work sample, even though they reported it was easy
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work, felt that way because they considered the work too easy and therefore mastered.
Wanting to move on to harder work because easier work is mastered is not consistent
with a score of "0" on the SE scale.

Since the other categories of the SE scale did seem to match with student comments,
especially noticeable in the comments of SE=3 students who reported enjoying handling
academic challenge, the search for an SE measure from these annotations should not be
abandoned. Portfolios present an opportunity for students to reflect on the achievement
represented by particular work samples. The potential exists for a more specific measure

of self- efficacy than heretofore available.

Study Two

Method

‘ Data . Data were collected in 1995, during the entire second semester (January through
May). Within each class in the evaluation project, portfolios from 6 students were collected
according to a stratified (gifted, nonlabeled, and educational support) random sample.
There were portfolio data from a total of 313 students, grades 1-10, in whose portfolios
were included a total of 2862 annotated work samples. Portfolios were from mathematics
(88%) and language arts (12%) classes. Fifty-two percent of students were male; 48% wete
female. Their status was 27% gifted, 47% nonlabeled, and 26% educational support. Data
from student annotation forms and teacher ratings of achievement and time use were the
same as for Study One, except that the SE variable (DIFF times DOMORE) was not
calculated. The SE variable was dropped because of the results of the validity analyses in
Study One.

Analyses. Two reliability analyses were done, to replicate those conducted for
Study One. (1) Cronbach's alpha was calculated for DIFF and DOMORE ratings, treating
annotations within one student's portfolio as items on the respective scales. Student was
the unit of analysis. The rationale for this analysis was the same as for Study One, namely,
that overall DIFF and DOMORE ratings for each student had been used in the evaluation
and thus internal consistency was required. (2) Generalizability studies with a Person by
Time design were conducted for DIFF and DOMORE scales. The rationale was again the
same as for Study One, namely, to establish how many annotations were required for
reliable overall scores and to determine whether repeated use of the same form com-
promised the validity of the information.
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The external structure of DIFF and DOMORE ratings were again examined as
validity evidence. A replication of the qualitative study of validity evidence, coding
student written responses, was not possible within the time frame of the study.

Results and Discussion

Reliability. Internal consistency results for DIFF were slightly higher than those
found in Study One. Alpha reliability ranged from.55 for 6 annotations per portfolio to.70
for 9 annotations (see Table 2.1,cf. .59 to .64 for Study One). Internal consistency results
for DOMORE were slightly lower than those found in Study One. Reliability ranged from
.65 for 7 annotations per portolio to .72 for 10 annotations (see Table 2.1, cf. .66 to .80 for
Study One ). The number of students upon which these analyses were based was larger in
Study Two than in Study One, and the estimates are therefore more stable.

Table 2.1 Reliability (Internal Consistency) of Scales for Six through Ten Annotations per

Portfolio

Scale |3 o n

DIFF 6 .55 274
7 .63 240
8 .67 207
9 .70 185
10 .66 157

DOMORE 6 .66 248
7 .65 217
8 .70 T 194
9 .70 171
10 72 144

The generalizability results from Study Two were virtually identical to those from
Study One (see Tables 2.2.and 2.3). The conclusion that repeated use of the same form over time
did not have any effect was once again supported. Less than 1% of the variance in both DIFF
and DOMORE was due to Time (Table 2.2). The sizes of the other variance components
was similar to those in Study One. The finding that the Person-by-Time interaction was
the largest effect for both DIFF and DOMORE was replicated. As in Study One, this large
interaction term is more similar to results from performance assessments than from paper-
and-pencil tests.
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Both DIFF and DOMORE scales generalized at an acceptable level over repeated use in
a portfolio (Table 2.3). As for Study One, relative and absolute generalizability coefficients
were similar because the Time effect was almost zero. Generalizability coefficients for DIFF
were virtually identical to those from Study One; generalizability coefficients for DOMORE
were slightly lower than those for Study One (see Table 1.4).

Table 2.2 Variance Component Estimates for Scales, for Person x Time Design

DIFF DOMORE
Estimated Percent Estimated Percent
Source of Variance Total Variance Total
Variability Component Variability Component Variability
Person .0955 19% .0416 21%
Time .0017 < 1% .0003 <1%
PxT .3987 80% 1573 80%

DIFF variance estimates based on 240 persons, 7 times
DOMORE variance estimates based on 216 persons, 7 times

Table 2.3 Generalizability of Scales, for Six through Ten Annotations per Portfolio

Scale k 62 $
DIFF 6 59 59
7 63 63
8 66 66
9 68 68
10 71 70
DOMORE 6 61 61
7 65 65
8 .68 .68
9 70 .70
10 73 72

DIFF estimates based on 240 persons, 7 times
DOMORE estimates based on 216 persons, 7 times
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Validity Table 2.4 shows that the correlational validity evidence from Study Two
was in the same direction as for Study One but was stronger. Both DIFF and DOMORE
were significantly but weakly related to the percent of instructional objectives attained (of
those attempted for the portfolio, PCTACH) and to teacher' judgments of students time use
(TIME) and evaluation of achievement quality (EVAL). Teachers judge more efficient time
use for students who rated their work samples less difficult overall. Teacher judged more
efficient time use for students who indicated more interest in doing their work. These
findings accord with the significant results from Study One, but offer slightly stronger
evidence that students' in-class behavior, use of lesson and study time, is consistent with
their annotations. For Study Two, unlike Study One, there were also significant but weak
relationships between the quality of students’ work (percent achievement and evaluation)
and the DIFF and DOMORE variables. More difficult ratings on annotations were associated
with lower percentages of achievement of attempted objectives and with lower teacher
evaluations of work quality. Willingness to do more of the same kind of work was associated
with higher percentages of achievement of attempted objectives and with higher teacher
evaluations of work quality (Table 2.4). Study Two's results may be more accurate because
of the length of data collection . In 1995, the school district required that portfolios be kept
for the entire second semester. In1994 ( Study One's data), the length of collection varied

from a few weeks to an entire semester, depending on the class.

Table 2.4 Correlations between Scales and Selected External Measures

PCTACH TIME EVAL
DIFF -.15* -.26* -.13*
DOMORE ‘.14* '.18** .12*

*p <.05, **p < .01, n ranged from 242 to 284 students

PCTACH = percent of learning objectives attempted within the portfolio that were achieved
TIME = efficiency of time use, 0 = inefficient, 1 = efficient, average over all learning objectives
represented in the portfolio

EVAL = teacher evaluation of achievement, on a scale of 1 to 4, averaged over all learning
objectives represented in the portfolio
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In Study One, lack of relationship between annotations and achievement was inter-
preted to mean that the annotations measured something different from achievement.
This intepretation may still be the one that makes the most sense. Relationships between
annotations and achievement were significant (and logical, since the annotations were
affixed to school work samples meant to demonstrate achievement); nevertheless, they
were small enough that they do not explain much of the variance in achievement. Clearly,

additional information, besides achievement, is contained in the DIFF and DOMORE ratings.

Conclusion

The basic indicators on the Student Annotation Form, the DIFF and DOMORE
questions, did stand up to reliability and validity study. Reliability and validity of the items
on the Student Annotation Form were confirmed for the purpose of a districtwide evalua-
tion, where efficient and aggregatable measures were required. An attempt to construct a
multiplicative self-efficacy measure from these ratings did not stand up to a validity
study. The Student Annotation Form provided a simple, useful tool for indicating student
judgments about individual work samples in a portfolio. Aggregated over time, during
the longitudinal process of keeping a portfolio, these annotations also provided simple but
useful measures of students' critical judgments of their work output--their perceptions of
its difficulty and their willingness to do more of it. These are outcomes of general interest
in current educational practice.
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The Development of Multi-level Causal Analysis Technique:
the Application of HLM Program

Nikom Nak-ai

ABSTRACT

The purposes of this research were to develop the multi-level causal analysis
technique by using the HLM program and to test such technique with empirical data.
The results can be summarized as follow :

1. The multi-level analysis and path analysis can be applied to analyze the
multi-level data via the multi-level causal analysis technique: HLM in path analysis
developed by the researcher.

2. The result of using the multi-level causal analysis technique with the
application of HLM program can be drawn from information and analysis process when
empirical data was tested by the analysis technique developed by the researcher. They are
as follows :

2.1 The multi-level causal analysis technique can be used to analyze the
fixed effect, random effect or between - class variance by taking into consideration the
significance of t-test and Chi - square test. According to HLM analysis, the simple model
can be used to analyze the causal micro model and the hypothetical model to the macro
model with regression analysis by SPSS/PC .

2.2 Themulti-level causal analysis technique can be used to test the coherence
of such models and empirical data in both causal micro model analysis and causal
macro model analysis by Specht’s method.

2.3 The multi-level causal analysis technique can be used to analyze the
decomposition of correlation analysis between variables in direct effect, indirect effect,

and total effect in both causal micro model analysis and causal macro model analysis.

* Master's thesis of Department of Educational Research, Chulalongkorn University under the advice of Assoc.
Prof. Sirichai Karnjanawasee, Ph.D.
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INCOMP -0.0185 -0.354 UQ* 35.2316
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M3l 2 LAAIAVENAAST Avinadn 18ansdiassuaninanitludieaau (pooled within
class effect) WATANNILTUSIUTINITBITUU (between class variance) iianin
mwlsianitfyan (IQ), warRnedtadamans (ATI) undlaseusan Tuanms
TmﬂﬁNaﬁuqw%(mamﬂ?ﬂumﬁmmam' (ACH) dusmudsanu

(A lUNALARATANARDY t-test)

Fixed Effect Random Effect
Aauls Pooled - Within Class . Between - Class Variance
Effect
-~ ~ o 2
LaLuNLTaU Y B Parameter ~ Total Observed 4 df
Variance Variance
intercept 12.5084%* 21.8272 34.2528 1455.5995%% 20
Y,) (12.149)
IQ . 0.1343%* 0.1487%* 0.0098 12.4354 35.6635% 20
(3.983)
ATI 0.0318%* 0.0944%* 0.0003 12.4259 25.4984 20
(3.535)
within unit error variance 12.4256

R? = 0.0878

*P < 0.05, **P<0.01
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f-nnuﬁnm?‘ummﬁmﬂzﬁnmﬂ'ﬂﬂLl.uuq'u(random—coefﬁcient regression model)
nsAaeilanadaEaIEiusuGeu (causal macro model) vaiansniaziszanuen
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a9ei 3 UrzunuAdvanasesioudsninaeedlsaden (SIZES), pradlufimadsnisues
a a0 i o &£
fuivs (HEAD) uszAnimwnisaeusasn; (QUALT) filsiaAadanadugnanig

miauadinmanivatiniFeu (ACH - intercept)

FwlssrauTuGau UszantuA@nina Ailse ACH - intercept
Y t
Fixed Effect
intercept 12.4947%% - 20.7913
QUALT 1.7522% 0.6757% 2.508
SIZES 1.4755 0.4750 1.904
HEAD 0.2882%* 0.7843%% 3.031

Random Effect
Parameter Variance 7.1359
Total Observed Variance 19.9558
X’ = 304.0558*%, df = 17
Within - unit Variance 12.8199

R? = 0.6731

*p < 0.05, ¥*p < 0.01
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*P < 0.05, **P < 0.01
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The Evaluation of the Cooperation Project
between
The Government of Thailand
and
the Asian Institute of Technology
in Producing Personnel in Engineering and Technological Fields

Boonreang Kajornsin ' Samnao Kajornsin ' Pornthip Chaiyaso '
Panurut Rattayapas? Tasanee Sahawat? Wantani Thaitiang 2

ABSTRACT

The main purposes of the evaluation of cooperation project between the
government of Thailand and the Asian Institute of Technology in producing
personnel in engineering and technological fields are as follows :

(1) to follow up and evaluate if the steps taken in producing personnel
in engineering and technological fields have met the goals.

(2) to follow up the graduates’ application of their knowledge in developing
the country.

(3) to evaluate their involvement in tackling the problems of inadequate
personnel in engineering and technological fields.

The results indicated that the cooperation project between the Government
of Thailand and the Asian Institute of Technology in producing personnel in
engineering and technological fields had been on target with more than fifty
percent of those sharing the solutions to such problems.

! Faculty of Education, Kasetsart University
2 Office of the National Education Commission

67



Journal of Research Methodology Volume 10, Number 1 (January - June 1997)

aca - . = o~ o a
rd1rIsaneIniTady U9 10 eUUA 7 (NnTIAN - NQUIEY 2540)

NIUISIHUHAANNTINND Iz JuUTalng
uazaovmnaluladgivivod

AT INTIRRILIUARIMININIAINTTNATERT URzMATKIRT

=)

yyFes aasAa] | dwund aasharl | wehine laela |

ar %

o 2 “ o€ ar ¢ 9 o o & al 2
NaTau AENNIA NAUE ANIBHU ° JUNUE 11’]?]L‘Vli|x‘1

unAmsia

matsadunanmuraniassniniguiavauasanitumalulatguaedy
lulazamsimunymainmisimanssumans  uaznalulad  Singuszacdiie
1) Aamuuassaumeanduslunsadaayaainsmuithvuieg - 2) fasn
nrhauanaIazoveiudiaiduianisAanm 18luntsimunlszina
3) Uraliunsddausanlunisuilyinisauaa uans I mMAaIAUAILIAINT TN
pansuazialula

wamslssdudsingdn lasensy awrsonantmdalamuivang
viudngufanasAnmanrarianafidlunsimunszmalasinnarfesas
50 uazlazenisy  ddausonlunizuitlyviniserauaausns1nadALuAIY
Amnzsumansuazinalulag

U AMEANMIANERT NMNANENRENMATANART
2 ANUINNUATIZNTITRANTNNTANEIUWMTNG

68




o yiFes yasAnt] uaseniz ¢

(-] -]
AU
-y 4' o -3 o = (-1 1]
amumﬂmmh:LwﬂTWﬂﬂizmuuaaﬁLif-ﬂumfwmmmmgn@mmﬂi:mmﬂwamqu'm
] =i -~ ! { -~ L) —

wazdnaliinsrgnefonalanaieiugu inesestuaaasyAuia lunagraiunssy
MINHAT NITIUAIANUIAN ARBARUNITIANITNINEINTUALRNARN I IMNNEaN  Ynln
BANNIZNNTIIALARUANAIALUNINAAINTTN  Lazinalulatadaunuiualenaauas  ul
Fqunalndlagmissnunanfifuiaeslumesimunyaains aclidavihunuiieiauazinuns
HABLARINT 1ALNNTTENENNUIBIANTUNNTANINYETTINA uazdaTHIManTUgANANT
1 1 ~ . i 1} 1] A (-3 t -
wnau  hsnfdauialumsadnyaainsluanninauaauetRailedinn. uinTuan
Amansuazinmalulafiviinuinanaasne 7 TAFamiiunsvininanouniu daulng)
aziflunirlinisdnmlussiunFygnsT il uaunnign  iivediyaaintnanuisal Jiim
a J ) a L3 - o =S ar -y
ulilusgiutugnulinananeu uazannMIAMEMIELUNMIANENITAUNMANENRY 13D
anuganAnsludszinalng - soumansdnsiannnisdseneunismiedAInssaLaL

walulatinuan

L) ~

o o ~ a8 o °  a 3/ v et
1. mzanilumsaauinAnmiluseinFygnst  anduseddannansdniinuqm
] - = d i i -~ - - 1
gannszanByges e lansnanenearuiIiuady  wasiudaAnainawimag
] t 3| i - ‘a‘ J
walulad  dauluglanfiugyaunisAnenlussanBygnin - wasihadliftauasaunis

AnwluseaufFygnian

2. lumslsznevdgdnmsidanssauasinalulainu  gRaunisAnelusyeau

g flaanuaansasdiunistidluszauana madfjifaussinliianizanuie

d v v o e 1 5 1 | =2 o
Tunsuan wnnzGasdadldinanmanudunguaest (lisnnan 10 1) 3wsaunsniutia
dauisiadldinaluladisziugs usznsdamendisz@anianwls azdulunmsanifivauna
o - -~ vJ ° | v o~ oy - al
Amanssuuazmalulaglulaaiuuazewandulnall sndusesendeisnsuasinmalulad

P < -~ a &
AN AN lussAa Ty Inuas Ty anivasanay

J e o g
fotall  lasanadRmuIyAsINIMIIAINTTNANERT  uasinaluladraaniiiu

L) [} < a a & < 3 ' I Vo ! Ly
walulatwiiads Auisrwnelinnusoniiaunigualng lumsdcan@nuazauasnny
feamsyaainslussaugilunisimulssmaninans - GalasamesimuiyaansuiliGs
pdunisfuinAnmNImusReuNgeaN 2535 udunnauialaqiu uazazdugn
Tasamslufhiudssanne 2539 dninauAnEnsIiNINITANIWRTNR  TARANTaNING

Ja 1 < -~ dl <
TasanisviifdssloninanisudanuasWauiyaainsnaauasuluaraninanisnaans

69



o msraluanuaiieszuniniguialneussaoiuyaluladuiaedy o

nenmans warwalulatliunlsmalnalaonss Aauflusssasiinefnanuazlszitiv
& { o ° Py a o a S
lAnan1sall  iNeRashuanisiaanuazdssidivainnisatulasanisauntiszasnila
AMTUMIATENNNTIAUBABAMENTTNNINITANEUMITIR  UATAMTTINUAT INeRANTIUIN
vl ° I - A“ d‘ ]
auNRRnsaniiunslasanTRRuIyAsINTNRaluTTaEi 2 (WA, 2540 - 2544 ) Aall

UTBALERALATINTIUAUANT

56](!1]5:&“ Azavn1sUsstiiulageangy

d ° o - L 1 -l i
welimaunanisaniiulasansimuyaanes aasanntiumalulatuiaeds
Timniiulilugosszaziaatiiuan lunsissuuastsaiiunanisanidulasansy fainann

<~ o ar L3 a va &
f-Nmvrummqﬂ?:mmlmmiﬂi:mu'hmu

1. WeRann uazdssiunsaniiuinu 184lATIn TARILAYASINTYNAAINT TN

maniuazmalulat manthwngdlunsuaayasinsluamnminain fe

seaulFyauni 45 AU

sraulryynien 5 AU/

4' a - o al' o =3 et v ) v o v Vv a
2. WeRamNTuAsNduFansAnmllude  alimhanaiacnuansallgiine
Uselaadlunsimundssnaiaals

d‘ ~ s ) - o -
3. walrzilunalazanie . fdidausanlumsutlafymlunisnauasudniigs
audnBAnsINAansuazmalulat aludausanis aondunsinen uazgsianiAlenty

TaunnviaaiiNeals

Aautgaannisusailiulaganiss

Tunrsdamnuazdssidiunanisaiivinululasanisiauiyaainsy aesaniiu

1 J o = = -~ J
walulatiunaiadas I@nvusratnasnsinmuuazdsedluyg 1A

1. mm%mqﬂmnﬂm:ﬁuﬂ?mmwTwua:ﬂ?mrmmnmmmﬂumﬂ‘[u‘iaiLLmLaLfﬁﬂi{
avdnmunansuanyasnianilulasamsimuiyaansy auildanadutiuiinaas
dila (MOU) szwindigunalvauazaniumaluladlugoamgenan 2535 - wouniax
2539

2. lunsiamunamnihanaianuainm  WEnRalsslasdlunnswmun
Usznaiy asfiamaudumeniamsinfaidniansinslduds ludessmou 2536 o

70



o yyFee varAa] uazps &

Funan 2538 uarBasiadun MUY WiadvAuTyTwaaiudinganfanisAnm

> ° 4 - [ Q3 [ o )
uuw’muﬂqm‘lunqqmmLtamqmmmq 1 f_lﬂL’)NC‘J‘Vﬂ.ﬂ'V]'T\I”Iu.Iuﬂ'WQIJTﬂVIH

3. lumstsziiunatadaniniey Mifsafunsidaudasuiilymanuanauaay
gnsmdaud 1 aufiouifsuandunweanlaonSoudeuiudmnanislssinmms
ylunsruaunmsnaniasAusEiugandn3yyauazanuiaenismaAusEALgand
ywilasaansiel] luaadaanssumand ntnmand wazmalulad snsaauariy
anyrofredlaseans “grsmaninaimunmidiaumaneluladiiensinaniarsgiauay
AnaINsalunTudein” Tudhedduniswmun Ansnmanfussveluladl anniudduie
nevmusznAlng Aiauensznsadingmansimalulafiuac@aunndan (nunwus 2538)
LATANINENUNTIAELEIANN AR BB IWEUNTEY Projects of Manpower Usuage in
Industry and Service (TDRI), 1992

AEN19Uandin

unsstaya

fayadflumstlsaiiuse J 4 dou Ae

1. feyamnenasunsidsudacdesiniudinuedasniry Gafuiufinlia
nunzdisurasaniiumaluladuaeids

2. doyannmsdunsaliazrauuuuseunNTauirsadasansiaunsAne
Tugnetluszanod 2535 - 2539

3. dayannmisdumaifivAudyseaiudneedanns

s, Foyasnnsdumeniiifaadadunszusunmsiingnm anadasanisimun

LARINININIAINITHAART uaznAlulad

-l - -hl *
waanilaildluntesiunudaya

ireaeldlunssuradayalsznausag

1. uuuﬁmmzﬁ'ﬁ@u‘lamnLfanmmaz?&lqﬁﬁuﬁﬁmﬁuﬁ’m')uﬁnﬁnmﬁL‘i’hf’i‘ﬂu'lu
Tasamsluudasthudssann wazauauiudafiaumsdne  wonsuasndeisne 7 lu
wisrszauUTuun InvFaian

2. WUUANNHOILAZLUUAR LN U ATl ATINTTY

3. wuudnwalRAUTy T Ie N

7



o nmsraliuannsauiesswiniguiaineussamvunaluladuiauedy o

o a & “ . -~
4. wuudnwolgnineedadunszusumsiuindnm  malasanisRmuIyAaINT

= s -~
NAAINTINAIAAT WaTINALULAT

LN M N9 UssLIu
1. wlgunsuast s lunis T ULaENTHARL TN
2. TTUZLIANUMTANEIBNTMRARAINLATINNG
° v v a « ° 1% v a 's
3. muouua:iﬂﬂazmmuwnmwmmmmﬂmufh_ﬂ'nﬂi:‘[ﬂ‘nu‘lummmmmmmm
uaznalulag iNan1Twaulszina

ST RN ERTEREVTY
nsUszifiunaannanlaseuinisusnawazaniumalulatuaedy lulas
mawmuypaInaiAnssimaniuasmalulad  unadssfiuaowasainlasanisla
sufiununasy 4 ¥ (13 mamsAnm) Watheansrsfiunldlunisdaduladioaty
nrlfudgamsaiiulaznis viiensiansansuiuanulasanssialiviald Jguuunis
Uszidiulagninimameanifiunuredlasans lugatiwnsdneme 2535 - 2539 Wiy
et Ae uletnauasdhuunglunsiuwasnissdaindsluusarsrauluusasd] saama
inauirz ez lunsAnEnaasiuiamlasinTuazauauie tarrenindinfiainisati
prudlliusdlsmfluimBanssumansussmaluladiionsimnndsung laoiveuin
gaamslssduieiamunatufisredasamefidndamsAnmlugouamnom 2536 - sunau

2538

N1997u9INtaYa

-\ -~ d - -~ |
1. HussuRAm N uTeURa1aalATanIT U WORMAN 2535 — WOMNNAN
2539 IngdanuaauoavlswdidtaiudaynaundrdanisAnmlugaasmnem 2536 -
- R “ a o v o o v a - . ~ o
funAN 2538 wiannsbhindinssyssdefinAudysreiudn  uarhotuegiiy
- d v - Y d o =\ - 2N
Uty iwagsufiuagléfnmuinasiiunmsdnnsalsely
[y a - I Ve & “ a oA e a v & A e
2. GussiliuAnsaginAuiymvesiuda  auidudassyinsAwinaiauni
AT URlUNI AN ED] wasAL iU TdN ARl
v < v 41' al' v -~ - - U =
3. filrzidfiusausandayaiiiaataiuiudneesiasanisaindianziiouees
aoumalulatuvaiade

72



o yoFes vasAny uazpoiz ¢

v = v A - - o~ =8 - (va' a‘ )74
4. Qﬂ?:LNUT’JU?QN‘H@N“'RLﬂﬂ’JﬂUﬂTl’U"JuiuuﬂﬂﬂH’] Tﬂﬂﬂ"l?ﬂ“ﬂ’]ﬁmuﬂlﬂﬂ'mﬂ\i

TunszuUNITTUNNANEN |ATUaU 6 AU

nsilagnsvidays

1. AmuauAanNiusrietazaaadinluudazl  wenANsTALLATaI97ATN
Whauisursuaudmnomausuiineedasani s

2. Anmpiidemmeeuranindiafioafigasu ey saanisauiunuses
{ATanis

o e -l .

< J o -
3. QLﬂ?’]tﬁLu'ﬂM’]ﬂ’]Vl@l.l‘ll’r]xlf;j'l_l\iﬂUUflaI‘I]’]lﬂil’lﬂ'l_lﬂ’)’lui‘/ﬂ’ﬂuﬂ’]“’]?ﬂ UWae

ADIAN MU TDILIUTR

- ¢ & o vl o kol o -~ a~ 2
4. UATITHUDNTIANADUUDIYNINEITBINUNTEUIUNITIUUNANTA

aant9dssidiulagunis

1. Maudiauaansauiimang

o L. | dlv -~ dl | -~ 1o
1.1 awaninAnniulussauBygaln nowdavinnudhwing  uaduou
- 4“/ bt 1 1 e d —
undAnmnsuluszauBygruangainduthuanevinge  HeRaTNIANNEAAREEN
SuaniinAnE SuunmEmiasursinAnwudn ludaurauaniguiaing nsiy
UnAneTANNganAR IR LAIALANNEIATYTRUNUTINITRANTUNNNTAREaNAITUUALS
] L : ) ° : 4 <
Weatedau  AafhinAnmfinnainumdagsnanisisanuaunnniign  Tamunnsinisiatson
= v o v L 4 a 1 Ve o [ & e L}
nmsam@antinualian dadasiiananmiassanisaglaunisiasoniudusuuen us
1 L4 - { - -~ - 1 ) e - -~ d -
Usngiaunmindnmananumanenaueesigluduninednegludusu 4 Tedadas
v o = o e & o~ o
nquimNInuinisRasanianndAnyuduiuaas

Tudausasuannamiiug Usngidnansndodlugiananasdnsienay s
demAdaItUaFLANNA A IEUNUTNTRAN TN M s ARG anTifus g aiAsfianan
wiatansazlasunisiansaludusuuen

dlaRnsanauauindnniisudnAnm s uunauanandslsng i
fuinAndndneluynanien aniifindnsaedasmey dhAnsannfigaae a1
FANITNGAAMNT UAZAAINITUMINBATUAZEIMT TEIRIHNIABANLTINEINTABNRAIAET
NIUHUNRLN T ULAEYasiy AmonssuRauondan Amanssunrugs Aaanssalas

1 I‘: a0 o - d
asauazn1Inaaing waniuiauauliifiuaier 10 AU Auaaslupsen 1

73



' d . . ‘e ,
A191e# 1 AuDANERTULATAUN AN UGS WA, 2535-W.A. 2539

iU we
- #O74 59
#191991 - 2535 2536 2537 2538 2539
RTG | HRD | 598 | RTG | HRD | 99 |RTG |HRD | 4931 | RTG | HRD | 493 | RTG | HRD | 993 | RTG | HRD | 994

1. mensaanAumes Fu 4 3 7 5 3 " 2 - 2 ] 1 2 3 | 4 15 11 26
U - - - 1 3 4 3 4 7 1 - 1 NA | NA | NA 5 7 12
2. MITPNUHUNRUNTULN fu 5 1 6 4 3 7 2 - 2 1 1 2 1 - 1 13 5 18
uarnima Ay - - - 2 1 3 2 3 5 - - - | NA|NA | NA | 4 4 8
3. AAINTINARAMNITH fu 7 ) 1 5 5 10 2 2 4 3 5 8 1 1 2 18 17 35
M - - - 5 4 9 5 2 7 1 5 6 NA | NA [ NA M M 22
4. MIAANTITURENTITINUNY fu 1 1 2 1 - 3 3 1 4 1 - 1 - 1 1 6 3 9
NINHINTETTHING au - - - - 1 1 ) - 1 1 ] 2 NA | NA | NA 2 2 4
5. AanTsndauandan fu 4 1 5 - - - 2 4 6 3 3 6 - - - 9 8 17
a1 - - - - - - 3 1 4 - 4 A NA | NA | NA 3 5 8
6. AAINTIHNNTIUES fu 4 3 7 3 - 3 2 2 4 1 - 1 - - - 10 5 15
Ay - - - 1 - 1 2 2 4 3 - 3 NA | NA | NA 6 2 8
7. Aaansnsnlpreaiaias Fu 3 4 7 1 - 1 1 2 3 - - - - - 5 6 n
ATAagsna au - - - - - - 3 1 7 1 - 1 NA | NA | NA 4 4 3
8. nsdnnsnalulat 5 2 2 4 3 - 3 2 2 3 2 3 3 - - - 9 4 13
A1 - - - - - - 2 6 4 3 - 3 NA | NA | NA 5 2 7
9. AAINITUNNTINHATURE fu 4 - 4 5 3 8 7 3 13 5 5 10 - - - 21 14 35

M3 qu - - - - - - 2 - 5 6 5 6
10. winlulafingenu Fu - - - 1 3 4 2 - 2 - 1 1 - 2 2 3 6 9
QY - - - - - - - 3 3 2 - 2 NA | NA | NA 2 3 5
11.InsAnunpn fu - - - 1 - 1 - 1 1 - 2 2 2 - 2 3 3 6
v - - - - - - 1 - 1 - 1 1 NA NA NA 1 1 2




P | '
A1 1 (An)

U wa.
- sou LEY
#am 2535 2536 2537 2538 2539
NN
RTG | HRD | 993 | RTG | HRD | 99381 |RTG [HRD | 598 | RYG | HRD | 993 | RTG | HRD | 923 | RTG | HRD | 933

12. AmanTruunsni) u - - - 1 - L 2 - 2 - - - - - - 3 - 3
T e e e e e e e Y Y e e
13. Spring Program fu - - - ] - 1 - - - - - _ - _ _ 3 _ ]
Ay - - - - - - - - - 1 - 1 NA | NA | NA 1 - ]
14. Amntsugaszmiuuar fu - - - - - - 2 - 2 - - - - - - 2 - 2
aAnIs a1 - - - - - - - - - - - - | NA | NA | NA - - -
15. NFAANTANTRUNA fu - - - - - - - - - 2 - 2 1 - 1 3 - 3
Al - - - - - - - - - - - - NA | NA | NA - - -
16. AAMNIINTEULNNTNAR Fu - - - - - - - - - - -2 2 - - - - 2 2
au - - - - - - - - - - - - NA | NA | NA - - -
17. srdldRINTTHLAL STl fu - - - - - - - - - 2 . 3 - _ - 2 : 3
Ingnlszynd AU - - - - - - - - - - - - | NA {NA | NA| - - -
18. AnITaLgi fu - - - - - - - - - 1 1 2 - _ - ] . 2
.y _ - - - - - - - - - - - | NA I NA|NA| - - -
19. MITNUHULATAANNT fu - - - - - - - - 1 1 2 - - - 1 1 N
Tasearefiugou Ay - - - - - - - - - - - - | NA {NA | NA| - - -
20. MIRAUUUAILN U - - - - - - - - - 1 - 1 - - - ] - 1
a1l _ - _ - - _ - - - - - - 2 NA | NA - - -
21. nelulaBudennaiudien - - - - - - - - - - - - 2 - 2 2 - 2
usdAnssueIwng - - - - - - - - - ~ - - | NA | NA | NA - - -
22. wiAlulagmamnsdn Fu - - - - - - - - - - - - 2 4 6 2 4 6
FAEAN AU _ - - - - - - - - - - - NA | NA | NA - - -




-l \
f1979M 1 (A8)

U w.A.
. a0 92
AU P 2535 2536 2537 2538 2539
RTG | HRD ;| 993 | RTG | HRD | 993l | RTG | HRD | 993 RTG | HRD | 4331 | RTG | HRD | 993 | RTG | HRD Extl
23. Amangsumissaln Fu - - - - - - - - - - - - 1 - 1 ) - 1
uszrinde ay - - - - - - - - - - - - NA | NA | NA - - -
24. malulagvuuaunisdann|  fu - - - - - - - - - - - - 1 2 3 ] 2 3
Ay - - - - - - - - - - - - NA | NA | NA - - -
25. mALUlaguaTNNIANTT Fu - - - - - - - - - - - - 1 4 5 1 4 5
Fwondox a1l - - - - - - - - - - - - I NA | NA | NA - - -
26. nsdgaseetlnauat fu - - - - - - - - - - - - ] 1 2 1 1 2
arraumAgiAnans QU - - - - - - - - - - - - | NA | NA | NA| - - -
27. AAanssunisneaing fu - - - - - - - - - - 2 2 - - - - 2 2
UALMIaANTT A1 - - - - - - - - - - - - NA | NA | NA - - -
28. Aaangsulasea¥n Fu - - - - - - - - - 2 3 5 - - - 2 3 5
Ay - - - - - - - - - - - - NA [ NA | NA - - -
794 Fu 34 19 53 31 20 51 29 19 48 26 | 29 55 16 16 32 | 136 | 103 | 239
A - - - 9 9 18 24 24 48 19 16 35 NA [ NA | NA 52 49 101




& NONUTEN UITARY URSADIE

1.2 lutnangenan 2535 - sunAN 2538 Sudinfidnaaniazanisidudn
dunwiaau 101 Au dwindnslussauBoynin 99 au Wygyien 2 au tinAnm
Yy indadvglfiaalunmsinm s mamsiinen  dwdutinAnmFygenldion
ANM 9 ANANNSANEN 1 AU UAY 11 MAMIANEN 1 AL uentutdlidSamsin Jlu

a1 e |

-~ R 1 v [} =2
wmmmWmunﬂnmﬂ?zytyﬁL@nmu‘lmﬁl‘nmmmnnfn 9 NMANTTANEN

1.3 ANAUARENANATUENRNTUTN WosaNAN 2535 - WORNAN 2539

AUIUTINYNAY 239 AU HEMIBENNANAUNAEN 7 AU WU (FaBaT 2.93) @R I8
- 5 ﬂ' { -~ o d - ar i

nranaannaeAuty awnandyyinganunulsssmindnmiutiaoey  Jyuiies
- -~ < - - P < o~ g ar «F
AuasauAis yuiiganuanmnidnniFeu dyvainaanumsdivsesdndnmuazilym
a Ve oy B a g v v
dudennanmslaiuudayunsAnsnAe uinan

1.4 nszuaunisiuinAnmaaslasenisuy ludoausesuainisunalynadil
dousanlunszuaumeiuinAnmae  dinnuaAmenssuntinTTniTvaen  dninau
ADTNITHNTNTANIUWTNR wazanniuy  udludaurasanniuy Tunildu 10 auuwm

- o v z 4o . . . 5
antiuy anflufiansanieiannn Jeaotiuy azdnarslunatsansnizasil Tiudiniem
Winuiluuedan WluansouzaavdouaianGou Iiluansuzoaaaiamnlinua@uly
! d‘v - o 1 1 d‘q J 1 1 = d’ - J o
daunigunalneduiagey wu TudwinfinsauananGeu Topmnnsiulunssuaunisiu
o~ cf - - ¢ M v Aol ) v (R - &
unAnmfireigunalnelaldszylidaaudisainisyaainsluseilaninndiiu - sl

'
[} =g

- — J -~ i - ﬂ' ] -~
amuuﬂ@zwmﬂmuuwuﬁﬁummfammmwmm*rﬁwﬁﬂg ‘Nﬂ”l"lqzllﬂﬂi\mi_lﬂ’)’\Nﬁﬂ\m’ﬁ

-~ a 4 - ‘ | o &
‘II'rNTjU'IﬂllV]f_I u.azmnmimumum'\uﬂmmu'umunﬁnm WU'J'W]IEUM’]‘?]LHWHU'[HH?SUQU

- -~ <2 <y v vy o e ! kel (4 o ~ o 2
MITUUNANEY AD mnmua’lugaummmﬂﬂumqm'mmn AHNNANTENUNUUNANBILNY

al 1 -l v [} a o o -~ -~ ° ' [l
ﬂuﬂ”lummmLmu‘lm@mqLmumummnmmmnau”lﬂwmu LW?’]ZMN')UQ'\LLVLN’ZQ"]NWTQM’]

AuNmaunulany

2. mathanadanasansaluldslomi lunedauideama Gisuduls

a a v a do a “ o o v a o &
ADUONANNAATIUTBIUARNATAaNATINNT LLa:ch\muury'nwmummm ﬂ?'\nguamu

2.1 ANMNAMTIWIANTIAR  AINNITEALIONNANNAALILIBIt URANATAaNN
A - H - J I 1 - -
Tasans  Neanulymndsulussuinednmae) NTEUAUNNTAANITITHUNNTADUTBIRONTUY
° v v & a -3 d' -~ 1
rmmﬂfnugﬂfnummm'hﬂ'nﬂ?ﬂﬂ'nuuamo'mﬂmmutnmnﬂﬂmmiwmﬁ
VA v - - 1 1t 4' - oY
2.1.1 gw‘lmummﬁma‘lwaua:f-nnamum 7:14'Jﬁ1uuﬂcymmmnuuu
1 el' - < 1 al - 0 o -9 € & o d ]
vlu1uuﬁmuﬁtnﬂonunwstiﬂu wazlaififyuinaanunmsvnangninug Huungn  um

77



o mnfrafuanuiaiiaseninigusinauscanunaluladuviaedy o

P R | S e a o - v = v - 1 o |
Hlumh&unanfifufisauauniie (Fataz 19 Defatas 44 ) Nesynilifywinuliioame
o < ( a v (Aal al \ a I'd
AfoyyFeuling Sdgmsunie  gunsaildlunsFaunisaeu 1ty renRunes
Fuaulunaiusiuauindne  wazarldanaluntsvinanantinusline

2.1.2 dnfndadlug) (Fesar 77.77) ludaureamuainigunalve uas
v I} - | Vv o v oy Yo
(Favaz 63.63) ludauanwuaasanitiuy ssydldbansduanlssaumsaiildiuan
- - e t A o ] - e Q‘ D) ‘J
anniutl i lumalfiiausnnnaniesss 50 1emuiin widedllnlfidRudie
Ay - ° vt & E oy ~ . Ve e P
HnvinwzuasAnNg gy anau uananuusaiusadlinunuAudsuilases
lanuaznalulatl  dwmiulss@nnwlunisvinnunasannaunmsinm  daulugjreniudin
'V s Qo oa dJ = = o J YV e e J o 1 4
seydnidsz@vinwaan ieasanndanniulannntu naendulanniu asnsovinauls
. al & = -~ & v v 1 a ™ v
atnadluszuuniniu Fenuetuanniu wuuamauidgmldandidmn danudnlame
o v & o v a o~ PS '3 & - a a v
az@gAMUATINIINANTY  Hpaaniiiaaiuasniomesninau  Hanunseiesaiulunis
v v ' P o [ a v a v
AupIMrasuasienasanselssmaiiay  aadulsslemllunaiunuansd Aeld
v =2 J ] o e dJ b a o g J = |
NANUATANNINTL HAnardnsolunsBdnatu IntsuaunisAaiilussuuinniu - saflu
dszluminamsyinnuiluatiann suandlunisei 2

2.1.3 Tufaynausnyuisuislvauasurasanniug daoaiuinlan
=g °e a ! < | ] a v o (3 1
mfianrazaudiudaly Teesdlunisdeaiinyaainameiuinemaniuazinalulagidon
dd L [~3 - -
WigniinunsAnmdetlsilamadnmsie  dunalalenaliaulnglfidindnmluaoniv
a valy =t PN v v
wind lasanazgildansnsalldinmsesalszng sotmmualusiusainmauaay
nuning viamsraseuai® uarmiGuunsasuiaoniuaiiufsenivlussduununei
o vad v = o v af + A v
i Anmanansmhunldduwuvatnmasialyle

2.1.4  dudndauluglanuiiudailasanisassdiulsanszusunisiy
~ 2 < - 1 o a ° v & “~ vl al
unAnmludssiiuisialiiiAe s uauulinniy asdndengiianaaiisons
ANATYIANUATINTUATAIN AN  ATUTLgamalszanduwug  Assivaninusiiun

- <y = - < o - AV - ] 4 -
uarlunrAaden avtlinmsaauAnden uasauiuinAnyniuacsidadauinamsneiy
NuauarfustiaTasiiogunraling 7 ludsnidurasdaulanazyuiliny Tudnsiaon
WindasninRuyuliReanaiuAmldan dlunisinaneniinususraaresn Qaulunsl

- & L4 <t v -~ ° -~ 3
NuATAzTANNNAE AdTliuaaaamsine wazaslildyulaeiumanis dwmiudssiiu
10MENGAT  UuAiRNANFANNTATINNTINABINGNRANNIIWIIMNNZANALA? HAUauNN
< a < -~ B . [ YV o . v L4 <l i
fqn dssiiuniaardiude Aesanliuuangasliviuadsasanuinaniweanaluladadng

78



& yyFes vasAsy uazpniz @

° Y~ ot - “ e ] - ] A v o -~ a‘
alnang ArrliinAnmlldudaiumissanueadiguaniangusn v sliinanuRnfiaz
v o <
unfoymuazinslssaunisol

P ° v can yeo -~ < 1 -
f19790M 2 ﬂ’ii‘u’]ﬂ')’)Nthazﬂi‘xﬂUﬂ"l?ﬂwlblﬂi‘ll"\’mﬂﬂ’mumﬂTuTﬂﬁLLMQLﬂL‘HﬂN’W‘l‘muﬂ’]T
Ujiimeu

RTG (n = 36) HRD (n = 33) 7173 (n = 69)

ﬂ‘u“q [d » ° 9 3 LS
stwau | daum: | Sawou | daum: | dawou | daus:

v ﬂ. > v

Jesazveanunlinnug
(4 [

wazdszaumsain lasvan

a01uuA
Tigunravanldlfae 1 2.78 - - ) 1.45
Fnan 50 6 16.67 9 27.27 15 | 21.74
50-70 16 44.44 13 39.39 29 | 42.03
71-90 4 1.1 8 24.24 12 | 17.39
91-100 8 22.22 - - 8 | 11.59
linau 1 2.78 3 9.09 4 5.80

% oAy P = el
asHnluamsnnamag
1NNIARYINNTONIUA

Taisestiny HiimRsAN 7 19.44 5 15.15 12 | 17.39
AastinU R AN 24 66.67 23 69.70 47 | 68.12
liney 5 13.89 5 15.15 10 | 14.49

szdnsamlumsviiaiunason
AUMIANYININADIIUA
J °
FUTUNINUATAINITOVNU -

atrafuszuy 2 5.55 6 18.18 8 11.59
A 33 91.67 25 75.76 58 84.06
Tdumnging - - 1 3.03 1 1.45
limau 1 2.78 ] 3.03 2 2.90

79



o mssafiuanusonioszwineiguainsuszandumelulatuiaedy «

2.2 ANNAMILLBIGLRALLTTYT

Ve o o <

2.2.1 Undannaunvinnulumisganuis sl sianaiugm

a

“ a a a a ° o & - = v o & v
'L|m'ﬂleJTzﬂV]ﬁﬂ’]Wluﬂ']?Vl'N']ulWN?lu AR uﬂ’)’l34ngN’J‘n’]mT'QQ‘nu‘lumumﬂ’mmuﬂﬁ
o - a - ada °
U NTAATIETINUABNRIABIUAT AN HIBINO  NIAAARNARBNITYINAIUY  HAQIN

oy <z ° | al o a v ¢ o G Yoo = -~
ﬂT:mﬂTﬂTNLLﬂzmQ‘lQVﬂ\l’]u thilN’]u HANNANATINATTA NﬂquLﬂuﬂduq WASHAIHNTU
= Ll Y o o - < & ) al' d'alJ 3 ] 4‘
NATgauUANin %UQﬂUUQJ‘n'\Nﬂqqulﬂuqqﬂf]i‘l.l_lﬂﬂuuﬂﬂ\ﬂlnuﬂqﬁﬂﬂﬂuuuﬂQuMU\iN’]qqn

MIANEADRADNLIUY

2.2.2 Tudafauainasivduazmiosnuiudhan ity fiivdniyai
AMNAUINUNARATBINTTUTUAAN NN U BN NE IR T AN NE NN TOTBLTTUTR
NAUNTURTIINAMNABINTYBINUIENU WASYARNINILUNIZAN

2.2.3 JauBuuiinuanuanansoreaiufinfiauainannius Auiudiad
auananTiuduiiinyhoulumissnudaaiu  filsdniyasianuiuiniudniausn
A0NMIUYHUILAVENNUAZIARAR LUNNTYINUANIT AR HANANNTONADNANADI LA
MsIngeAndy fannunssRaseiulunisyinanuuasdau

2.2.4 GIRALTYIRANMNAUIWRAATIWAEIAENTY  ERTIAINABINT
yaansiaunesudaanssumaaiuazmaluladimamnluaiansa 7 anuan annii
pnNmeans laun Aeonssuinily Feanssalosn RAansanunaain dmanssumsdssmu
ARG IUNITHLAT FNAARTNITEIUNIULALRIIAREN MIdTaaszaring Andih Faanssy
AREIUNNT  IANITUNTIUAY  IAINITHIATEING FAMNTTHABNAUADS uazAAansTning
ANUIAN

3. Mafdausalunsuiifyyinmsnauasudnmmaru aotusddousan Tuns
wifymnismauaaudnsmMasaunIsudaanssumaniuasnalulad Tussauiiganin

< - ¥ o - o -~ ] <t a L8 <l
PTyass lnaanniuslindaiudialussiugainanFyogist Tuaenimanssnaans wat

= 4 a a v v a v
drzanatlar 21 AU ARTUTEHAT 3.68 2BIANMNABINNTYANINTIUANIEUNR TRBAL 2.59
1e3NABdN T ARINTIuanEiinsRauidaianalulatuasiasiaianiaassgia
atainn uarAnilufetas 6.25 asuauindaiuanldlagson dwmiuaanermans
wazinalulad  annTuslananinginlussiugandnFyoyes watdszaunn 13 ausiel] 5
Anduiasar 0.92 aB3ANsBIMTYARINTIUAMARNG FRURY 0.71 TBIAMINGIBINIT

aa <l < v < ' a
yasnsluanasiinnidasuudamanalulaguaslaniaianaasssiaeiiamn uazhn

Q3| v ° - a o a
Husenay 3.28 mmmmunm%mmuam‘lé‘imﬂmu

80



o yyifee vasAsd ussanis o

a9 WRsAALHUANUS

1. anuanstsdivlugeg 13 smansAnmuen Auzflssiiulianaiiudnlasanng

ﬁmumﬂm NTNNIAINTIN mam‘uazm Alulatiuu Adgay ﬁﬁl.ﬁuﬂ')‘a‘ﬁ"lﬂllﬂ Wiaeann

- x \ - | A A
1.1 mesdayaanauu leRansanlunnsanganduthwnainmualinng
o e v < < o e o °
dhuwnefinwuald s I (15 mansdnen) arfuinAnenssiuSygninauau 225 Ay
- “: Qv ] A L o~ -~ -~ o
seAULRUEN 25 AU FINTHAY 250 AU T4 TaaanivinmasufiuanntiusuindAnml
P ° - 4 ] .~
13 MansAny  TeprsasiianunwinAnsmansaaaidvang 217 au dsngananitiue
FurinAnmgandnthuans Ae FUNAEU 239 AU TeuUtlnAnTEALLTyIIn Winiy
Wavane (150 au) Teasduun 151 Au wsldaunsaBeuszaufFyuninlaasld
Usznatlenimsunu 2 Au AaddnAnmszaudfTygnnlugne 13 MAn1TAnK 149 AU UA
o -~ o2 - 1 [~1 ] & ]
uuinAnmssilFygrengainadhvang (17 aw) Wuminds Tealuge 13 manns
< ar o~ = -~ L=d o o < i < a val
Anw  FudnAnmszauFiyiien T 38 AU ANAUIUUNANEIMIUNANY Hgianean

“ o a ~ 2 -
nanAune 7 au huindnmssiuFyonin 3 au waslFygen 4 au

1.2 annIgeunNANNAaiuTaURaussIRALTYT Usngdn dudia

o valy ve - (4 3 a e
aansmhanuinlaiuananniusnnnaiesar 50 Wldlsrlemflumnljifiou uae
a A a e ad al o & ) = & ° v
Usgdvimweasmadfimnustu Sacuindlaninau nddadulannniu asnsoviauls
' [ & < o~ g <l v v a & < v o .~
athaflurzuuniniy Sanuatuannau  JANNININeUATINITNINIY. ANz
kA4 a (& v e & = (S - ¢ a ey &
nmsldraniawasuarmslinmmangeainay  JanunseieTarulunisdjinauninau

=i o e d; < a < aaa o
AAuanTolunnTIae AT Nﬂ’]’mﬂﬂﬂ,‘f’\\l’&ﬁ‘ﬁ HAZHLRAARNARNBNITNINOU

1.3 Tarameiidausanlumsufl N nALAR UERTINIAIAUNNATUIAINTTN
o - a) ] o =Y -~ = o A t G
mansuaznAlulagluszaungand Ty ysataoniueaniuRRl ussALNgINI S yonss
anadanssuAans atlszannitlar 21 Au AndluFetar 3.68 ABIANABINITYASING
Tuanazlnd Fewar 2.59 w83ANRBINITYAAINTIMANTERANNTIWREBLL AN
waluladiuazlaraairomaasegiaatnann uasAndufesas ¢.25 vaeduuTufiaNuGR
IAlnasandmiuannananemaniuasnaluladl aoniulananiudsluszaugandnFoygn
<4 =l Vo A a [ v v “a
f3 aamlsyanu 13 ausell TAailuFenar 0.92 1BdANNABINNTYARINTIUANAZUNG
[ v o a' a v
Yauay 0.71 189ANABaNTyAaInTiuamasiinsulasuilamianalulaguaslaseaing

maaregiaatnmin uarfnuianas 3.28 YDIRNUINTTUNANURALALALITIN

81



o mssuluanusaniiarzyinigualneussaoniunaluladoiuaidy o

v - o a t t oo &
2. daiauauurlumaliulaaimeaniiinanueestasins lutdasiallisineg

v o ga -~ ° - (% & o4 -
2.1 ﬂ']?ﬂ?z‘lﬂaNWUﬁLﬂﬂQﬂUTﬂTQﬂ'\? ﬂ'JT"]:ﬂ’]LuUﬂ'ﬁ'lﬂNqﬂn’]qu BAADTLUY

o o =i & o o . ' < - [
FuinAnmtlar 3 AR AssasiimadszaduiuslUmumiosnuuas@entatu tay 3 AT
nauniTiuadas  warmparaziinsuauunglvdaaudn  minsnulaasiduganiiunis

o« o & d Yo = | a o Ay e v >~ v o [} L4
Uszanduiug Temasaclamdunisuwsiiiu - iwengazanasiasazlansonsalaviu linali
a vy al ° = | e ] ° 3 o R
dAnfyvaaanisuauuingnszuligduvinuny  sedoutlazdeaansenuvinliinAnm

o d o o “ a a0 " ' i o o
AENBBNNaNAL  ilasnderainaunuiareunuIvnaglureninaimasdnmatlu
ANTLIUY
2.2 MIRATanARarIuludauamuisuialney  AdsazRansandnass

L -~ o - L - ] =y d
AUANNEAYATNEIALAMNTIAUARUYAAINTIUANLIEIN 1 8111311 andAaNN
PALASUNTN AFTAZlATLUNITRATUNNEN WAZUBNAINWY AYTAERANTIIARIGRLATLY

VvV al = 4' - - d o v J
ArTarlaFauluaI AT NRTIT LA N U UAYA N TIW

2.3 nazuaunsdnarvuiludaurassniuy fay 10 Auuamiu Suful
paravtlazmalidaaulsindnmdiliiumu  Bnmuiidunumdilasinisanuade
IMINTRNRING wazAonTu uasAuumaifuiuneu iwRaunsdnassilugon
18475L1alne Taz 20 A1uum

Y 1 & Y o R - ° o s
2.4 ATRANTIURTALNINANMITAL Yy an dusamsanmnnglu 9 ne
NNTANEN

Lan&19a1994

anniualulatiuvaaide. 2527 unumvawe levidenswannvesszmalne.
antumalulatiuvvaeid@e. 2530 @ Tannumawanndszmeaine.

aunalulatiuiaied@e. 2537 nuziue lon.

anhuAstRan s RmMulsznAlng. 2538 'qwﬁmam‘miﬁmmﬁwﬁaﬂumqmﬂ‘iu‘iaﬁﬁ@ﬁmm

(ATEFRAUATANNANTOIUNISWINGY". S1euaiuaNysal.

Asian Institute of Technology. 1995 Student Handbook 1995/96. Bangkok.

Asian Institute of Technology. Data for Evaluation of RTG/HRD-AIT Program 1992-
1996.

Development Office. 1995 Subject Priority for RGT/AIT Scholarship, Asian Institue of
Technology.

Limskul, K., Khantigaroon, T. and Sussangkorn, C. 1992 Projects of Manpower Usage in
Industry and Services. NESDB/UNDP Project. TDRI. February.

82



Journal of Research Methodology, Volume 10, Number 1 (January - June 1997)
sansisameansisy D7 10 AU 1 (unIAN - Squag 2540)

The Evaluation of the Cooperation
between
the Government of Thailand and the Asian Institute of
Technology as It Pertains to the Thai Government's Budgetary
Support : Phase V (B.E. 2533-2537)
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ABSTRACT

The purposes of the evaluation of the cooperation between the
Government of Thailand and the Asian Institute of Technology as it pertains to the
Thai Government's budgetary support: phase V (B.E.2533-2537) are as follows:

1. to evaluate the allocation of financial resources.

2. to evaluate the production of graduates under the King’s Scholarship
Program.

3. to follow up the impact of such cooperation on Thailand.

The results revealed that the Asian Institute of Technology properly
allocated financial resoures as planned. Thirty percent of scholarship recipients
was Thai and the rest was people in the region. Most of the scholarship that Thai
had got were very rare and would have positive impact on Thailand too.

1 Faculty of Education, Chulalongkorn University

2 Planning and Development Division, Chulalongkorn University
3 offfice of the National Education Commission

4 The Asian Institute of Technology
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441,000 UW/AU/Al T9 495,000 U/AW/l VFElAt@RUINAL 475,000 UN/AU/Y]
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dssinnmiageu 2533 2534 2535 2536 2537 .
MUuMm %
f3ue 75.72 78.15 75.25 75.19 65.18 2,124.27 73.56
- 'L]i‘::mﬂll‘ﬂﬂ 9.87 8.80 10.55 8.04 9.92 271.82 9.41
- Ustinaanizawniini 4.49 7.77 7.52 3.95 1.70 143.93 4.98
- ﬂizmﬂnjﬂu 10.61 9.05 8.96 10.51 10.89 289.15 10.01
- UsuinAaasiu 7.69 10.09 7.13 9.15 4.55 220.50 7.64
- UsumAanauie 12.47 7.46 2,25 5.33 3.76 167.57 5.80
~ stinadug 30.59 34.98 38.84 38.21 34.36 1,031.31 35.71
AANTTEALUIUNTR 10.56 9.33 8.80 8.18 16.86 313.43 10.85
BIANTINATETEAL 9T INA 7.44 5.89 5.28 8.40 11.6% 227.46 7.88
adAnTgna Langu yaild 6.28 6.63 10.67 8.23 6.27 225.51 7.71
79U 100.00 100.00 100.00 100.00 100.00 100.00
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Ussiansngsy 2533 2534 2535 2536 2537 17
rauau ausid | % [wauau|audR | % jwouau ausi@ | % meuau|oud@ | % [MAUNU AUAR | % [pDueu aulbR | %
ueu ueu ueu ueu ueu ueu
1. MunARUgAMYL 18.020 | 18.020 { 100.00 | 18.020 | 18.020 | 100.00 | 20.950 [ 20.020 | 95.56 [20.950 [20.020 | 95.56 | 24.360 [20.020 | 82.18 102.300 | 96.100| 93.94
1.1 qugeuyunisaniiumg | 5.000| 5.000 5.000| 5.000 6.000 | 6.000 6.000 | 6.000 7.000| 6.000 29.000 | 28.000
1.2 JUANVUANesi 6.000 | 6.000 6.000| 6.000 7.000 [ 7.000 7.000 [ 7.000 8.000 | 7.000 34.000 | 33.000
1.3 NUIANTEUNEN 7.020| 7.020 7.020| 7.020 7.950| 7.020 7.950| 7.020 9.360| 7.020 39.300 | 35.100
2. WpIEa LAY 35.000 | 35.000 | 100.00 | 40.000 | 40.000 | 100.00 | 45.000 | 45.930 | 102.07 | 50.000 | 50.930 | 102.07 | 55.000 | 59.340 | 101.86 P25.000 [231.200| 107.89
2.1 Quaasuni 35.000 | 35.000 40.000 | 40.000 45.000 | 45.930 50.000 | 50.930 55.000 | 59.340 025.000 (231.200
79 53.020 | 53.020 | 100.00 | 58.020 | 58.020 [ 100.00 | 65.950 | 65.950 | 100.00 | 70.950 | 70.950 | 100.00 | 79.360 | 79.360 | 100.00 B27.300 [327.300 [ 100.00
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Ussianansse 8 1n4u wWinsslu Winsae 390 dnunzraadinsy
Youdszaamw | Udealy | dinse falasu
1. MNIARUANYU 103.294 97.285 110.285 1.000 | 111.285 114.39
1.1 suganyunisadiung 33.000 27.000 31.000 31.000 114.81
1.2 WANNUANEA5I 32.000 32.000 36.000 36.000 112.50
1.3 NuaTEunan 38.294 38.285 38.285 38.285 100.00
1.4 sruudpyaTuLny 0.000 0.000 5.000 7.000 6.000
2. MNIRTIEANEAU 153.450 | 123.753 80.169 8.018 88.187 71.26
2.1 MR 30.600 22.316 9.857 5.442 15.299 68.56
o o v o i
2.2 mEdulslszanil 71.400 63.807 57.000 1.840 58.840 92.22
2.3 BeINTTOHUG 33.250 28.550 9.926 0.000 9.926 34.77
- v
2.4 nenreadddlutiu 5.000 4.400 0.028 0.000 0.028 0.64
2.5 MEBNTRIN 13.200 4.680 3.358 0.736 4.094 87.48
79N 256.744 | 221.038 190.454 9.018 | 199.472 90.24
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2533 2534 2535 2536 2537 993 wwau | %lasu
1BUNU MUY 15 15 17 17 20 84
ausEane 7,020,000 7,020,000 7,956,000 7,956,000 9,360,000 39,312,000
DUIRULY SRULInYIN 15 15 15 15 15 75 89.29
utlernne 7,020,000 7,020,000 7,020,000 7,020,000 7,020,000 35,100,000 89.29
a8 AU 15 15 15 15 18 78 92.86
e 6,885,000 6,885,000 6,885,000 8,000,000 9,639,000 38,294,000 97.41
Infu(ewiamet) UIUNU 15 15 15 15 18 78 92.86
usenne 6,885,000 6,885,000 6,885,000 8,000,000 9,630,000 38,285,000 97.39
anntudnass AU 15 17 9 n 18 70 83.33 89.74
ulszann 7,400,115 8,963,397 4,327,392 5,745,616 4,873,339 31,309,859 79.64 81.78
aTu-dnass 6,975,141
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_ 2533 2534 2535 2536 2537 etV
Uszinvinavanusay - - - - - ~
murm| % |ewmum| % |awmum| % |[ewmum| % jeuum| % MUY %

1 QuideuuazAtdne 189.044 | 45.75] 206.382| s4.72| 221.321| 38.57 ] 234131 39.94 | 231.695| 38.22| 1.082.573| 40.99

- Quan 116.850 130.004 148.646 165.161 161.964 722.625

- nsdouvaada)sufiudusGu 72.194 76.378 72.675 68.970 69.731 359.948
2 AldanaifiaaiunisAnm 75.915| 18.37| 96.647| 20.94| 113.026 | 19.72 | 130.718 | 22.30 [ 142153 | 23.45 558.579 | 21.15
3 Arldanafganusindnm 6.013| 1.46| 7.065| 1.53| 7.344] 1.28| 7.739| 1.32| 7.682| 127 35.843| 1.36
4. aldanglunnsaiiueu 2521 o0.61| 14828} 3.21| 3.850) o067 a252) 073 4491]| 0.74 29.942| 1.3
5. Aldantlunstedunindonns 31.003| 7.50| 11.622| 2.52| 10118] 1.76| 169351 2.89 | 12.432| 2.05 82.170| 3.1
6. Al uifaatusmnAneat 33.679| 8.15| 40.831| 8.85] 55701{ 9.71] 49.890] 851 | 56.693| 9.35 236.794| 8.97
7. Afldaneigatuanans 14.496 | 351 30723 6.66| 49.366| 8.60] 40059 6.83| 35514 s5.86 170.158 |  6.44
8. AldanalasansiaBuaz ANl 3.404) o0.82] 1.910] o0.41] 9641 1.68} 5.916| 1.01] 10.844| 1.79 31.715| 1.20
9. AldanefnunisUTnnsduitia uiaties 26.6611 11.29| 36.670| 7.95| 86.311| 15.04| 63.797| 10.88 | 66.665] 11.00 300.104 | 11.36
10. 'mmv!ufmnﬂ"mquamﬂ?{ﬁuﬁummmmmm 6908 1.67| 7.793] 1691 2578| 0.45)] s5.316]| 0.9 1.215| 0.20 23.810| 0.90
1. Arldanadu 35631 086 6.990| 1.51| 14.446| 2.52) 27.428| 4.68| 36.870| 6.08 89.297 | 3.38
12. SN VAU 413.207 }100.00 | 467.461 |100.00 | 573.822 |100.00 | 586.181 [100.00 | 606.254 |100.00| 2,640.925 |100.00
Usziliisnaravias 178.218 | 43.13 ] 213.607 | 46.29 | 235.920| 41.11] 244.268| 41.67 | 257.579 | 42.49| 1,129.592| 42.77
Uszinmannnraviem 234.989 | 56.87 | 247.854| 53.71| 337.902| 58.89 | 341.913| 58.33 | 348.675| 57.51| 1,511.333] 57.23
F90 1-7 352.671 | 85.350 | 408.098 |88.436 | 460.846 [80.312| 483.724 [82.521 | 490.660|80.933| 2.195.999 |83.153

ndnm 800 880 931 979 1,038 4,628

Alganasamn (1-7) 0.441 0.464 0.495 0.494 0.473 0.475
794 2-7 163.627 |39.599 | 201.716 | 43.712| 239.525 | 41.742 | 249.593 [42.580 | 258.965 [42.716 | 1,113.426 |42.760

Aldanusava (2-7) 0.205 0.229 0.257 0.255 0.249 0.241
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' - d <
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v -
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J ¥ -3 <
6. Aldareimain 3,780 11,940 2,134 3,780 - 9,960 13,536 - = -
7. L?m'nmL'nmh'l‘ia‘w'lum?guaﬁm?ﬂu 4,032 4,776 3,104 4,032 2,970 4,980 7,109 4,800 4,144 -
sanAldanesonusall 714,672 | 646,352 | 661,346 | 714,672 | 681,780 | 302,950 | 658,458 | 357,888 | 407,299 307,593
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“fhurlslomisonisvimunlszina viliinAn®r  “It surely improved the image of
] ool e adada » .
ANTIRIVAUARARAB NE Thailand. Futhermore, the students

who get the scholarship always
a > o~ o o ye
“UIunsarNaNRUs IWNURDUIUAIATUYULA  feel grateful and indebted toward

o 2 2 » .
TIRNINWIENUINTOINEA the Royal Thai Government”

“tflunirasvanartinianedeandninaaniy  «Not only materialistic but also
Yo e 12 = a
UssinalngIinugiuyunieden  iavanie spiritually, the schoolarship will
4/ o~ o
INTERLNUNIN  (FRNNITARUM UG WA encourage students to fullfill their task
concept ¥ANTUNRIN at AIT”

“w"ﬂ'lv’ffuwﬁ'ﬁ‘mmm’;n#u vliiAauuaAalunIT  “Most students in AIT conduct their

~19¢l transfer technology A nawseina” thesis and research in Thailand. So in
the end, it is Thailand who will get the
benefit first”
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