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Executive Summary

This report describes the outcomes and processes used to determine expert opinion of the
guality of materials deveoped through the ATE program. A detailed scoring rubric was
developed based on existing research and expert review, and experts in technol ogical
fields, instructiona design, and technological education used the rubric to review the
materids. Of the 65 projects and centers that had reported being involved in materials
development on the yearly ATE survey in 2002, 37 responded to our request to send usa
copy of their best material to review. Preliminary review reduced the number of
materias to 29 judged suitable and sufficiently complete for review. Of the 29 materials,
23 were judged adequate or better overall while the remaining 6 were judged as weak.

Of these 23, 14 received overall ratings of good or better; 2 were judged to be excellent,
2 as good to excellent, and 10 as good.

Comparisons of the materials within various categories showed agood deal of variation
in ratings. Therewere some trends showing that materia s devel oped more recently,
materials with agreater span, and materials produced by projects and centers with more
funding received higher ratings. Generally, the materials were rated lower on the rubric
item related to workplace competencies than the items rd ated to industry standards and
practices, real world curriculum, and access to in-depth understanding. The comparison
of high- and low-rated materials shows that there was no overlap in the ratings for the
industry and content items of the rubric or for the assessment and integration of general
education items on the curriculum, ingtruction, and assessment items.

Recommendations include continuing the changes dready begun in the ATE program
toward more careful awarding of materids development efforts. Additionally, materids
development efforts should concentrate more on incorporating workplace competencies.
Projects and centers that develop materials need to emphasi ze the incorporation of
industry expectations, rigorous content, applications of science, technology and
mathematics concepts, general education skills, and quality assessments.



Evaluation Materials Produced by the ATE Program

Since 1999, The Evaluation Center at Western Michigan University and the University of
Minnesota have collaborated to evaluate the overall Advanced Technological Educaion (ATE)
program. Thislarge-scde evaluation is being conducted as one means by which NSF assures
accountability of its programs. Therefore, this report was prepared for the NSF directorate as
well asfor the ATE program staff. Additionally, because our data sources are products from
individual projects, we anticipate that project directors and persons hoping to engage in ATE
projects will also be interested in thefindings.

The total evaluation effort includes multiple parts that focus on key components of the ATE
program. Materials devd opment, the subject of this study, is one such key component. While
there are multiple reasons for evaluating this component, a principal reason isits long-term,
prominent role in the program. Materials development has been an important part of the
program since itsinception. The ATE program continues to provide substantial support for
developing curricular materials. For example, in 2002, 65 of 76 ATE projects surveyed (86%)
reported engaging in such development efforts. Additionally, we note that the current Program
Solicitation (http://www.nsf.gov/pubs/2003/nsf03523/nsf03523.htm#pgm_desc_txt) lists
curricular materials devel opment as a key program component: ". . . the ATE program promotes
improvement in technological education at the undergraduate and secondary school levels by
supporting curriculum development . . ."

Our evauation of ATE projects materials development efforts is being conducted in two steps,
first an examination of the quality of materials produced and then an assessment of the effects of
ingtruction with these materias. This report addressesthe first step, alook at materials’ quality,
which we believe can be used by the ATE program to address its concerns for both program
accountability and program deve opment.

Thisreport isdivided into several major sectionswith details provided in a series of appendices.
The firg sectionsfollow thetime line presented in Appendix 1 and outline the process:
Collection and Description of Materials, Selection of Reviewers, Development of the Rubric,
Training of Reviewers, and Reviewing Materials. These process-oriented sections are followed
by the Results of the Material Review, Findings, and Recommendations.

Collection and Description of Materials

ATE centers and projects that reported developing materials on the annual Web-based ATE
survey in spring 2002 served as the sample. These 65 ATE centers or projects were contacted
viae-mail in October 2002. They were asked to send their “best” materid and to complete a
short questionnaire regarding the audience and scope of their material. (See Appendix 1l.) This
guestionnaire also asked them to identify someone they thought was qualified to evaluate the
materials they were sending. The evaluation project offered to pay for mailing and copying of
the materials. After several follow-ups, via both e-mail and telephone, materials were received
from 37 ATE projects and centers, a 57 percent response rate. The following table details the
results of this collection effort.



Table 1: Results of Collection Effort

Materials Received Materials Not Received
31 Materiadswerereceived and 10 Did not respond in any way to e-mails or voice
processed to be rated messages (2 of these projects were officialy
ended before our solicitations; 1 project had a
new Pl)

6 Materialswere received but not 7 Responded to one or more e-mail or voice mail
rated because they were not messages and agreed to send materials, but these
classroom-based curricular materias were never received (2 of these
materids projects were officially ended before our

solicitation; 1 project had anew Pl)

4 Responded that the materids were incomplete
and therefore could not be evaluated

4 Responded that they did not develop materials

3 Responded that they devel oped materials, but
not curriculum-based materials for use
in aclassroom or laboratory.

37 Materialsreceived 28 No materias received

Total - 65 ATE Centers and projects which composed our sample

**Note** It must be kept in mind that the 65 may only approximate the real population of interest. Also, only 55 (or 85%) really
responded to our queries, so the sample might be considered to be 55. Also of the 65, 13 could not be rated so the true sample
population might be considered 52. Therefore, the 31 obtained might be considered 59.6% of the ATE projects and centers
presumably having relevant materials.

We received awide range of materials that were grouped according to subject areas, curricular
purpose, format, funding category, location of use, developer’ s location, start date, and amount
of funding, as can be seen from the table of characteristics below. The materials were obtained
from 2- and 4-year colleges, high schools, projects, and centers. Award dates ranged from 1998-
2002, and amounts of funding ranged from just over $200,000 to just over $2 million. The
materids covered a broad range of subject areas. physics, chemistry, electronics, environment,
I'T, manufacturing, and engineering. Materials had been developed as full courses, modules, sets
of modules or supplemental materials. Curricular materials could constitute an entire piece of
work, such as atext, or asingle chapter from alarger piece of work, such as a packet or binder.

Materid format ranged from bound colorful texts and finished multimedia CD-ROMs to loose
papers and Word documents simply saved to a CD or diskette. In these cases the Word
documents were printed out for the reviewers. Although most materials were clearly classroom-
based curriculum, some were geared toward marketing a specific profession or industry or were
areference materid for professional standards and codes. Some materials were entirely Web-
based, and others had major Web-based components to complement written materials. Some
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Web-based materids were unsecured Internet sites, and others were secured Web CT

environments.

Table 2: Factors Describing Materials

Factor?

Variable Attributes and Number of Materials with the Attribute

Content Area

™)

Chemistry and Biotechnology (4)

Electronics and Electrical Concepts (4)
Environmental Issues (3)

Information Technology (IT) and Computers (5)
Manufacturing and Automated Design (5)
Physics and General Engineering (6)

Other (2)

Type of
Material

Course - material developed for an entire course (6)

Module - material that contained enough content to stand alone
and was likely to be used within asingle course (9)

Multiple modules - material had multiple parts that could stand
alone and was likely to be used across several courses within a
program of study (11)

Supplement - material that lacked enough content to stand alone
and was likely to augment a single course (3)

Format

Binder — 3-hole punched paper organized in a binder, usually
with atable of contents (2)

CD-ROM - Materiasreceived on CD. Materials ranged from
files of Word documents simply saved on a CD to hypertext and
multimedia documents (6)

Combination - any combination of two or more format
categories (5)

Packets - binder clipped or loose paper; usudly the shortest
materials (5)

Text - materials that were received spiral or perfect bound,;
usually logicdly organized and containing a table of contents (7)
Web site - materials designed for an online format. Web sites
ranged from unsecured Internet sites to secured spaces within a
Web CT environment (4)

Funding
Category

Project (23)
Center (6)

Planned

Course (1)




Factor® Variable Attributes and Number of Materials with the Attribute
N)
L ocation of - Local (3)
Use’ . Elsewhere (12)
- Commercia publication (12)
Developer's - 4dyear college/university (4)
Organization - 2year college (20)
. Other (5)
Start Date - 1998 and prior (2)
- January-December 1999 (8)
January-June 2000 (8)
July-December 2000 (8)
2001 and beyond (3)
Amount of - 2.0+ (4)
Funding - 1.0-1.99 (4)
(in milliong) . 5-.99(11)
2-.49 (10)
2 For all factors except “Planned Location of Use,” 29 of 31 materials were rated. Two were deemed
too incompl ete for review.
b Twenty-eight of the 29 sites whose materials were rated responded to the survey questions on use.

Selection of Reviewers

Reviewers were selected to represent expertise in industry, curriculum, and use of technological
education materials. A database of 60 potential reviewers was developed via Pl questionnaire
responses, requests for reviewers a the 2002 annual Pl meeting, evaduation advisory committee
recommendations, a textbook author and literature search, and an industry search for experts.
These 60 individuals were contacted and asked about their willingness to serve and to provide a
short curriculum vita. Based on the reviewers' expertise, they were classified as industrial
experts, curriculum experts, or instructional experts. The list was also sent to the ATE material
developersto identify any potential conflicts of interest. Expert reviewers were then matched
with the materials we had received, and 18 reviewers were invited to attend a meeting for
training on using the rubrics and rating the materials. Reviewers were matched to materials as
closely as possible. For example, if we had a Web-based mechanical engineering material, we
chose as reviewers mechanicd engineering industry experts, curricular experts in Web-based
instruction (and often in the specific content area as well), and instructional experts with
experience teaching Web-based mechanical engineering dasses. Each material was assigned 3
reviewers, 1 from each category of experts. industrial, curricular, and instructional. Reviewers
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assessed 3 to 7 materials depending on how many were in their area of expertise. See Appendix
[1l for details on the reviewers qualifications.

Development of the Rubric

A complex rubric and process were devel oped to guide the assessment of the materials. The
rubric was developed using a theoretical framework and revised based on input from assessment
specialists and the ATE evaluation advisory committee as well as the material developers
themselves. Thefina rubric included four parts with each part serving a different purpose

1. anindustrial/content review containing fiveitems. qudity performance, rigorous content, use
of technology, application, and alignment

2. acurriculum, ingruction, and assessment (CI& A) view containing Sx items: diversity,
personal qualities, assessment, integration of general education, problem solving, and
instructional strategies

3. ahoalistic view integrating the industrial/content and curricular reviews containing four items:
industry standards and prectices, real world curriculum, workplace competencies and access
to in-depth understanding

4. asingleoverall rating of the qudity of the material: to what extent will the materials help
students learn the knowledge and skills or practices needed to be successful in the technical
workplace?

As the schema below shows, the process involved three steps for each reviewer: (1) evduation
of the materials set based on the industrial/content or CI& A criteria, (2) aholistic evaluation, and
(3) an overadl evauation. In addition to highlighting different parts of technology education, the
process leads naturally from specific to more global assessments. As the steps suggest, the
specific criteria were intended to organize thinking for completing the holistic evaluation and, in
turn, it prepared reviewers for the overall evaluation.

The purpose of the different parts was to highlight different aspects of technological education
and to provide both detailed and collective views. All items were rated on a 0-4 basiswith an
NA/Don’t Know option aswell. A 0 meant the material did not do whatever the item specified,
a 1 meant the material was weak at doing it, a 2 meant adequate, a 3 meant good, and a4 meant
excellent. A detailed description of the development, references, and the rubric itself are
contained in Appendix IV.
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Figure 1: Materials Review Process
Training of Reviewers

Reviewers spent two days at the University of Minnesota being trained on the rubric and
evaluating the materials. Reviewers received four hours of training on the rubric. During the
training, they had the opportunity to use the rubric to evaluate three different pieces of curricular
materials that reflected a wide range of pedagogical and industrial quality. Asthey would be
doing with the ATE materials, reviewers rated each training material independently and then
compared their ratings within small groups. Finally, alarge group discussion was held to share
and discuss ratings. This allowed everyone to fully understand the rubrics and to agree on what
constituted the different levels of ratings. A high degree of consensus in interpreting the rubric
was obtained. Agreement within and across groups was within one point on the rating scales.
After the four-hour training session, the group of reviewers separated to review the materials.

Reviewing Materials

Each material was rated once by each type of expert (i.e., industrid, curricular, and instructional)
using one of thefirst two parts of the rubric (industrial or curricular) and then the holistic and
overall parts and once by the team using the second two parts of the rubric (holistic and overall).
For a given material, the industrial expert reviewer completed the industry part of the rubric, the
holistic part, and the overall part. The curricular expert reviewer completed the curricular part of
the rubric, the holistic part, and the overall part. Theinstructional expert reviewer completed
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either the curricular or the industry part of the rubric, depending on where s/he felt most
competent; the holistic part; and the overall part. (Asaresult, both the holistic and overview
rubrics received three independent ratings; the industrial/content and the CI&A rubric each
received at least one rating; and one of the two received two ratings, depending upon the
expertise of the ingructiona expert.) Then thethree reviewers met and discussed their
individual ratings and provided ateam rating for each holistic item and the overall item on the
rubric. The team rating scores were obtained as ameans to increase the validity of the holigic
and overview ratings (i.e., to help ensure that both holistic and overview ratings were fully
informed by the expertise of all members of the rating team). The team rating was then treated
as a separate score, providing atotal of four scores (three individual and one team score) for
calculating the average score for the rubric.!

The ATE evaluation team members checked and reviewed for compl eteness each individual
reviewer’s comments as they were completed. The ATE evaluation team members a'so
monitored group meetings and checked and reviewed the group ratings for compl eteness.
Detailed analyses of the interrater, intrarater, and intragroup reliabilities showed strong
agreement and therefore support the validity of theraings. Details are provided in Appendix V.

Results of Material Review

In analyzing the results of the ratings of the materials, we sought to answer summative and
formative questions about the materials.

The summative gquestion, "Are the materials devel oped through the ATE program of good
quality?" was answered through an analysis of the reviewers' ratings on the overall item: “To
what extent will the materials help students learn the knowledge and skills or practices
needed to be successful in the technical workplace?’ This question was answered for the
materials as a group and for the materials organized by different factors to assess the
relationship between those factors and the overall ratings.

Formative information was provided through consideration of the ranges of ratings on the
holistic items, which provide indications of quality in more specific areas, and through a
comparison of theratings of the four highest and lowest rated materials on all of the rubric
items. This comparison highlights the qualities that were strong in the highest rated
materials but weaker in the lower rated ones and provide a clear sense of the differences that
exist between these two sets of materids.

Data anal yses provide mean scores across raters for each set of materials; the tables below
provide averages and ranges of the mean ratings to both describe results obtained from the
review process and to facilitate generalizations to other similar materials development efforts.?

! This overall average method is consistent with the practice employed for generating NSF review panel
scores. This method adds in the group result, giving it a weight equal to the ratings of a person on the
panel.

> Data analyses for statistical inference purposes were not conducted because the scoring mechanisms and
sampling procedures do not meet underlying assumptions of independence and random selection/-
assignment.
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The ratings reveal awide range of quality among the ATE materials. Table 3 presents several
different types of data about the ratings of the materials. The first column shows the range of
ratings provided for the review materials, while the second column describes what the rating
meant. For example, materials that were rated a1 were perceived by reviewers as weak at
helping students learn the knowledge and skills or practices needed to be successful in the
technical workplace. Materials rated a 2 were perceived as adequate at helping students, and so
on. The last two columns show the number of materids and the percentage of materias
receiving each of the overal ratings. The middle columns show the average ratings on the
holistic items of the rubric calcul ated for the set of materials receiving each of the overal ratings
of 1-4. The holisticitemsinclude Industry Standards and Practices, Real World Curriculum,
Workplace Competencies, and Access to In-Depth Understanding. For example, the ratings on
the standards item assigned to each of the six materials that received a 1 on the overall item were
averaged to obtain the mean of 1.5 presented in the table.

Ascan be seenin the table, the ratings for the materials spanned amost the full range of ratings
(no materials received azero). Of the 29 materials, 23 were judged adequate or better overdl
while the remaining 6 were judged as weak. Of these 23, 14 received overal ratings of good or
better; 2 were judged excellent, 2 as good to excellent, and 10 as good. With few exceptions the
averages for the holistic items follow the same ordering as the overall item. For the material
with an overall team rating of 2.5, the averages for Industry Standards and Practices (1.8), Real
World Curriculum (1.8), and Workplace Competencies (1.5) are lower than they should beif the
order in the overall item were being followed. For materials rated as a 3.5 overdl, Industry
Standards and Practices (2.8) once again appeared discrepant from following the ordering of the
overal item. In addition, the averagesfor the workplace competency item tend to be slightly
lower than the ratings of the other holistic items.

In order to maintain anonymity, individual ratings by material are not presented. Instead, the
average and range of ratings of the materials on the overdl rubric item on eight factors are
provided in Table 4. The factors are the same as those presented earlier to describethe
materids. content area of material, type of material, format of materia, ATE funding category,
planned location of use of the material, developer’s organization, year of receipt of ATE
funding, and amount of ATE funding received. These factors and their attributes are presented
along with the number of materialsin each subcategory in order of the average ratings received
by the set of materialsin each.

Table 3: Overall Team Ratings Received by ATE Materials

Average Holistic Ratings
Overall. Team Descrip'tion Standards Real Work- In Numbe.r of Percentage
Rating of Rating World Place Depth M aterials
0 do not 0 0%
1 weak 15 0.9 0.7 13 6 21%
2 adequate 2.0 19 2.0 21 8 28%
25 1.8 18 15 2.5 1 3%
3 good 31 31 2.7 3.0 10 34%
35 2.8 31 3.0 35 2 7%
4 excellent 3.7 3.9 3.4 4.0 2 7%




The range of ratingsis the highest and lowest rating received by any material in the set by the
teams of raters on the overall item. The datain the table show tha none of the factors produce
strong differences in the ratings the materials received. Every factor contained both lower and
higher quality materials, materials from any content area might be of high or low qudity, both 2
year and 4 year institutions can produce materials of high or low quality, etc. No factor offersa
fail-safe basisfor assuring high quality materids.

Despite the overlap in the quality of materials from all of the different categories, four
categorizations had stronger indications of relationships than the others: type of material,
planned use, year of funding, and amount of funding. It appears that those materials developed
for use across multiple courses or for afull course are of higher quality than those developed as
modules or supplements. Also, materials that devel opers plan to use in external or commercial
contexts were rated higher than those planned for uselocaly.

Somewhat surprisingly, the quality of the materials produced appears to be inversely related to
the length of time aproject or center has been in operation except for projects and centers with
start dates before 1998. This counterintuitive finding that less time tended to produce better
materids may be due to the increasingly more demanding requirements for materids
development in the ATE program requests for proposals. Additionally, some of the more recent
funding dates may have been second rounds of funding to sites already involved in producing
materials worthy of additional funding.

Finaly, it appears that the very highly funded projects and centers produced materials with
higher ratings than the lowest funded projects and centers. This finding is consistent with
appropriate use of funds by the ATE program. It must be kept in mind, however, that this factor
is highly confounded with others. Centers receive more funding than projects. Projects or
centers operating for longer periods of time tend to receive more money. Projects or centers
receiving more money generally have larger staffs and engage in other activities that might be
complementary to materials development, etc. Additionally, it must be kept in mind that total
amount of funding (the variable used in the categorization) does not indicate how much money
was spent specifically on development of materials.

Table 4: Overall Means and Range of Overall Team Ratings by Factor

Factor Factor Attribute Number of |OverallRange of Overall
Materials Mean [Team Ratings
'With
Attribute
Content Area Physics-Engineering 6 3.1 2.0-4.0
Environmental 3 2.8 20-3.5
Chem-Biotech 4 2.7 2.0-3.0
Manufacturing 5 24 1.0-3.0
Electronics 4 2.3 1.0-4.0
|.T./Computers 5 1.9 1.0-3.0
Other 2 1.0 1.0-1.0




Factor Factor Attribute Number of |Overall Range of Overall
Materials Mean (Team Ratings
With
Attribute
Type of Material  |Multiple Modules 11 2.8 1.0 - 4.0
Course 6 2.7 2.0-3.5
Module 9 2.1 1.0-3.0
Supplement 3 1.7 1.0-2.0
Format Text 7 2.9 2.0-4.0
Combination 5 2.5 1.0-4.0
Web 4 2.5 1.0-3.0
Binder 2 2.4 2.5-3.0
Packet 5 2.3 1.0-3.5
CD-ROM 6 2.1 1.0-3.0
Funding Category |center 6 3.0 2.0-4.0
Project 23 2.3 1.0-3.5
Planned Location of
Use Elsewhere 12 2.8 1.0-4.0
Commercial 12 2.5 1.0-4.0
Course 1 1.6 0.5-2.0
Local 3 1.4 1.0-2.0
Developer's
Organization 2 year college 20 2.6 1.0-4.0
4-year college/university 4 2.4 1.0-3.0
Other 5 2.1 1.0-2.5
Start Date 1998 and Prior 2 3.2 3.0-4.0
2001 and Beyond 3 2.8 20-3.5
July-Dec., 2000 8 2.6 1.0-3.5
Jan.-June, 2000 8 2.3 1.0-3.0
Jan.-Dec., 1999 8 2.2 1.0-4.0
Amount of Funding |2 0+ 4 3.3 2.0-4.0
(inmillions) 1.0-1.99 4 2.5 1.0-3.0
.5-.99 11 2.4 1.0-3.5
2-49 10 2.3 1.0-3.0

Top rated materials. Four materials stand out as being top rated because they score
considerably higher than the other rated materials. Each of these materidsis of excdlent qudity
and obtained an overall team rating of 3.5 or 4.0. Table 5 provides an overview of these four
materias.
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Table 5: Characteristics of Four Top-Rated Materials

Overall Planned Award
Team Type of| Material | Funding | Location of | Developer's [Start Amount to
Rating |[Content AreaMaterial Format |Category Use Organization |Date Date
Combination:
Engineering |Multiple| texts& Sep-
4 Technology |Modules| packets Center Elsewhere |2 year college| 99 |$2,000,000
Electrical -
Mechanical
Engineering
(With Ethical [Multiple Sep-
4 Case Studies) |[Modules| Text(s) Center | Commercial | 2 year college| 98 |$2,000,000
Engineering Sep-
3.5 | Technology | Course Packet Center |[Commercially| 2 year college| 00 |$2,000,000
Environmental Oct-
3.5 | Science Course Text Project | Elsewhere |2 year college| 01 |$1,000,000

The four highest and lowest rated materias (based on overal ratings) were further compared on
the individual rubric items, the holistic items, and the overall item to determineif there were any
specific differences tha might provide guidance for future materials devedopment. These
comparisons are presented below in Figures 2-4 and Tables 6-7. The contrasts show that there
were large differences (no overlap of means) between thefour highest and lowest rated materials
on the ratings for the individual industry and content items and no overlap on two of the
individual curriculum, instruction, and assessment items: assessment and integration of general

education. There also was no overlap of the ranges for the highest and lowest rated materials on
the holistic or overall items.

Figure 2: Range of Ratings for Industry and Content kems

Alignment [H)]
Al ign rmeant [ L ]

15 2

Materials Ratings
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Figure 3: Range of Ratings for Curriculum, Instruction, and
Assessment Kems

Instruct
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Materials Ratings
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Table 6: Contrast Between Highest and Lowest Rated Materials by Item

Industry and Content

Curriculum, Instruction, & Assessment

Lowest 4 Highest 4 Lowest 4 Highest 4
Item Item

Mean|Range Range Range Range

Alignment 1.3 [1.0-3.0 3.5-4.0|Instructional Strategies 0.0-3.0 2.0-4.0
Application 0.8 10.0-2.0 4.0-4.0Problem Solving 0.0-4.0 2.0-4.0
Use of Technology 0.3 |0.0-1.0 3.0-4.0|Integration of Gen. Ed. 0.0-1.0 2.0-4.0
Rigorous Content 0.3 |0.0-1.0 3.0-4.0/Assessment 0.0-1.0 1.0-4.0
Quality of Performance | 0.3 |0.0-1.0 2.0-4.0Personal Qualities 0.0-3.0 1.0-4.0
Diversity 0.0-3.0 0.0-4.0
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Figure 4: Range of Overall Team Ratings for Holistic and Overall tems

Ouwerall Rating [H]
Ouwerall Rating [L]
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Table 7: Contrast Between Highest and Lowest Rated Materials by Holistic
and Overall Ratings

Lowest 4 Highest 4
Mean|Range of Overall Team Ratings [Mean|Range of Overall Team Ratings
Standards 1.5 1.0-2.0 3.3 3.0-4.0
Real World 0.9 0.0-2.0 3.5 3.0-4.0
Workplace 0.6 0.0-1.0 3.2 3.0-3.5
In Depth 1.4 0.0-3.0 3.8 3.5-4.0
Overall Rating | 1.1 1.0-1.0 3.6 3.5-4.0
Findings

Looking at the results from aglass half-full perspective, four-fifths of the materials were
evaluated as adequate or better. Sincein every case the proposals for development of
curricular materials identifies current materials as inadequate (of poor quality), funded
curricular development appears to be improving the state of materials available for
instruction. Even in the situations where materials are judged not adequate, the materids
have attributes that are likely viewed as improvements over their current situation.

Looking at the results from a glass half-empty perspective, these materials represent those
thought to be the best by those devel oping materials. The fact that not all meet minimum
levelsto be judged adequate suggests that if all materials were evaluated, a much higher
proportion would be judged inadequate.
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NSF fully expects that not all materials development efforts will result in high quality
products. Whether an upper limit of 4 of 5 materids being adequate is sufficiently good isa
guestion for NSF to answer.

Many of the projects and centers that reported being involved in materials development on the
2002 survey did not provide materials for review for a variety of reasons including projects
ending or changing, not having materials for review, and having material s that were not
classroom based.

The categorizations reveal the diversity of the materials obtained and rated. Thisindicates
that the ATE program is producing an assortment of materials and reaching a variety of
industrid areasas well as funding categories, purposes, and institutions.

Rating for the materials in the various categorizations overlapped substantially, with each
level of the category containing both strong and weak materids. Therefore, the
categorizations cannot provide a strong basis for predicting quality of materials nor for
funding decisions.

Despite the overlap of theratings, there were some trends. Materials deve oped by projects
and centers that received more funding and received it more recently received higher ratings.
Additiondly, materids developed for use outside of projects tended to be rated more highly
than materials intended for use within projects. Materials of broader scope (use in a course or
across several courses) also tended to receive higher ratings.

The ratings for the holistic items generally show the same pattern as the ratings for the overall
item. In other words, the materials rated higher on the overall item were aso rated higher on
the holistic items. Of the holistic items, materials received the lowest ratings on the
Workplace Competenciesitem. Thisisan important matter because workplace competency is
acentral concern of the ATE program. Y et, the rating is not unexpected, because this area
was strongly perceived as a deficiency in previous curricular materials. Although one may
hope for immediate correction of the situation with the new materials, it seemslikely that
development of materials to consistently meet this criterion will occur incrementally as
materials are revised and improved.

The comparison of the highest and lowest rated materials showsthat much of the differencein
the ratings was due to differences in the ways the materials addressed industrial and content
issues—such as quality performance, rigorous content, and relevant applications—as well as
curricular issues, such as assessments and integration of general education skills.

Recommendations

NSF has changed its programmeatic emphases since inception of this materials devel opment
effort. It now (2003) encourages only limited materials development efforts, ones that are
intended for national dissemination. Also, the current program solicitation cals for
establishing assurances of quality: “The proposal should describe the evidence to be accepted
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that the goals of the materials have been achieved and also the meansto provide the
evidence.” Both the limitation of proposalsto develop materials for national dissemination
and the call for evidence and evidence protocols are consistent with findings of this study.
That consistency suggests that NSF is moving in the right direction with its modification of
program solicitation guidelines.

NSF should continue to encourage projects and centers involved in materials devel opment to
hold themselves to high standards of development so that the materials produced will be of
exceptional quality, not just adequate or good. For example, ATE program officers might
require the use of the rubric developed here or other curriculum analysis/rating systems by
ATE materials developers. Additionally, more contact could be encouraged between ATE
materid developers and material developers funded through other programsin the Directorate
such as the Instructional Materids Development Program in Elementary, Secondary, and
Informal Education.

NSF should encourage projects and centers involved in materials development to place more
emphasis on quality performance, rigorous content, applications of concepts, integration of
general education, and assessments. As one example of encouragement, the materials
identified by thisevaluation could be provided as models for othersto follow. Additionaly,
exemplars of each separate areamight be provided from existing ATE-developed materids to
better define what is meant by high quality in each.

While the relationship between amount of funding and quality of materialsis at best a
tentative indicator, it does suggest that curriculum deve opment is expensive and needs to be
sufficiently funded if it isto achieve high quality materids. NSF should consider carefully
the amount of money and time dlocated to curriculum deve opment. Although the data
presented here do not indicate specifically how much money/time was spent on curriculum
development, this recommendation is in accordance with discuss ons with the devel opers both
through this project and at the ATE meetings where the Pls express surprise at the large
amount of effort the development of quality materias requires.

NSF should consider limiting substantial materials devel opment to sites planning to develop

materials for external use. Materials development for local use might be folded into program
improvement efforts.
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Appendix I
ATE Materials Evaluation Time Line — Year 1

Activity August | September | October | November | December | January | February | March April May
. . e . Develo
Review literature and | Develop specific set of rubrics for . . . P
. . . . Test and validate rubrics rubric
Rubrics develop generic set industry experts and education trainin
of rubrics experts .g
materials
Train
. Send Call & reviewers
Request & survey via . . . Data
. . . reminder send e-mai] Use materials to on
Materials Determine which e-mail for ATE . . . . . analy:
‘ : . e-mail and | reminder | pilot rubrics rubrics :
Collection ATE projects & developed materials . | denti
categorize
& centers developed the Categorize Logistics for Evaluate the
Evaluation | materials Short survey at annual . 9 gl ) “best”
Pl meetin received received | meeting materials mater
9 materials | materials using
rubrics
Invite
R . reviewers
equest Contact reviewers and
for determine availability
. reviewers | Generate potential
Reviewers at annual | reviewer list Formal-
M atch materials with .
Pl ropriate materials 12€
meeting approp contracts
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Appendix II
Collection of Materials

To:  «PIPD_FN» «PIPD_LN», Principa Investigator
Date: October 16, 2002
Re:  NSF-ATE # «NSF». Request for Materials and Information

We here at the Evaluation project are once again requesting your assistance in the evaluation of
the Advanced Technological Education (ATE) program. Specifically, this component of the
evaluation is designed to examine the quality of the materials developed by ATE programs
through its projects/centers.

Please consider all the materials your ATE project/center has developed and send us the “one”
you consider to be the best by November 8, 2002. This*“one” could be amodule, a set of
activities (e.g., lab exercises), a coursg, etc. Please send the material to the address below or let
us know how we can obtain it (e.g., downloadable from aWeb site) by replying to this e-mail.

Jonathan Keiser, ATE Research Assistant

Center for Applied Research & Education Improvement (CAREI)

275 Peik Hdll

159 Pillsbury Drive S.E.

Minneapolis, MN 55455

We will be glad to cover any costs associated with the materials or mailing. If the cost will
exceed $100, please contact me (Nanette Keiser) viathis e-mail or at 269-387-5920 to discuss
the amount you need prior to submitting a request for payment. To receive payment for the
materials and/or costs to send them, please mail an invoice to me (Nanette) at The Evaluation
Center, WMU, 401-B Ellsworth Hall Kalamazoo, Ml 49008.

We also need your assistance in obtaining information for our study. Please respond to the
following questions via email (click reply and type in your responses).

1. Please provide the name and contact information (emal, phone) of someone you feel iswell
qualified to evaluate your material.

Name:

Contact information:

E-mail:
Phone:

2. Would the above person best be described as a (place an X next to the best answer):
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_____user or potential user (e.g. instructor)
_____content expert (e.g. business/industry professonal)
____technical education expert

_____curriculum design expert

3. Please answer the following questions about the materials you are SENDING.

a) Formal title

b) Descriptivetitle

c) Author

d) Publisher (if applicable)

€) Please check any of the options below which describe the format of the material
(Place an X nextto all that apply)

Textbook Pamphl et Webste
Workbook Diskette Other(s) (specify)
Manual Computer

CD-ROM Computer software

Videotape Transparencies

Audiotape Game

f) Placean X next to the one option below which best describes the scope of the material.
_____material designed to supplement a single course

_____material that could comprise asingle course

_____material that could comprise a complete year of atechnical program

______material that could comprise a complete multi-year technical program

_____material designed to pass a specific licensure requirement

_____other (specify)

g) Placean X next to the one option below which best describes the primary audience for the
materid.

_____elementary school students

____high school students

____ fird-year community/technical college students

____second-year community/technical college students

_____upper-levd college students

_____vocaion/technical high school teachers

_____community/technical college instructor

_____other (specify)
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h) What industry or technical disciplineisthe material associated with (i.e. computer
networking,
electro-mechanical)?

4. We are also designing an assessment of community college technicians' problem solving
skillsfor use by ATE projects and our evaluation team. Instructors often use problems or
problem scenarios to help students learn.

a) Doesyour ATE project/center use problems or problem scenarios?
b) How do you define a problem?

c) Please give two examples (one simple, one complex) of problems presented to sudentsin
your program. Include the problem context if applicable.

d) What steps do instructors in your project/center ask students to use when solving problems?

5. Isyour project willing to help with other evaluation processes? (Place as X next to all that
apply)

develop criteriato rate ATE developed material

score another project’s ATE material

assist with problem solving activities (e.g. critique assessments, serve as afield test site)

If you have any questions regarding this particular study, please contact Jonathan Keiser at 612-
624-2931 or viae-mail at jkeiser@dunwoody.edu.

Thank you for your assistance with this important phase of the ATE program evaluation.

Very truly yours,

Nanette Keiser
ATE Evaluation Project Co-Pl/Project Manager

And on behalf of Arlen Gullickson, Pl and Frances Lawrenz, Co-PI
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Appendix III
ATE Materials Reviewers

In order to evaluate materials from both a pedagogical and workplace perspective, we sought
expertise in the realm of education and industry. A database of 60 potential material reviewers
and their contact information was generated in the following ways:

1. Pl questionnaire responses

2. Requestsfor reviewers and suggestions at 2002 Annual Pl meeting
3. Requests for reviewers suggestions of Advisory Committee

4. Textbook author and literature search

5. Industry search for experts

The specific industrial expertise sought was based on the curricular materialsreceived. For
instance, materials revolving around automated manufacturing led us to identify regional and
national experts within thisindustry. We sent the developed list of reviewersto the ATE
projects and centers that had provided materials to check for any potentia conflicts of interest.

We e-mailed the 60 potential reviewers, asking them about their interest in reviewing ATE
devel oped materials, requesting a short curriculum vita, and inquiring about their availability.
Based on their experience we classified thislist of potentia reviewers as

1. Industry Experts
2. Curriculum Experts
3. Users—Expert Teachers/Instructors

We also cross-examined their credentials (based on their CV) with the collected ATE-devel oped
materials to determine the reviewers that were“best fit” to the specific curricular materials.
Reviewers were matched as closely as possible. So, if we had a Web-based mechanical
engineering material, we had mechanical engineering industry experts, curricular expertsin
Web-based instruction (and often in the specific content areaas well), and instructional experts
with experience teaching Web-based mechanical engineering classes. We sent approximately 46
e-mailsto thisrefined pool of candidates, asking about specific availability and potential
conflicts of interest with the ATE materials they would be rating. Based on thisinformation, 18
reviewers received formd invitations to rate the ATE developed materials. Each material was
assigned 3 reviewers, 1 from each area of expertise. A list of the 18 reviewers credentialsis
contained in Appendix Illa
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Appendix IIIa: Reviewer Credentials
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Appendix IV
Development of the Rubric

A review of technical and vocational education and assessment literature identified the critical
elements needed to assess the quality of technical education curriculum. A listing of the
significant references that provided the theoretical framework isprovided at the end of this
appendix. Thisframework islargely derived from Finch and Crunkilton’s (1999) work on
curriculum development, which distinguishes the characteristics of vocationa and technical
education from the rest of the education milieu. Accordingly, the rubric favors alearner-
oriented curriculum that is justified by vocational demands and is focused on developing
competencies identified as necessary for success in the world of work. Wiggins' (1993, 1998)
model of authentic assessment was seen as particularly well-suited to technical education. As
such, the rubric assesses both the industrial vaue and pedagogical soundness of the materials.

Industrial value is determined by how closely the materials reflect specific industry standards
and practices, to what extent they engage learners in authentic professional tasks, and how well
they develop the personal qualities necessary for the workplace. The pedagogical soundnessis
determined by how well the materials center curriculum, instruction, and assessments on the
needs of the learner and to what extent the learning objectives develop competencies necessary
to succeed in the world of work. Inlight of these dud objectives, the rubric had multiple
sections. Thefirst sections of the rubric assess these different aspects separately, whereas the
third and fourth sections of the rubric consider them simultaneously. Having four partsto the
rubric provides ameasure of internal consisency. The rubric was devised to be used by teams
of experts who could more accurately assess the dual nature of technical education curriculum
and add validity.

Construction and Refinement

Based on the theoretical model, the first draft of the rubric was developed by the assessment
speciaists on the ATE evaluation team. Thisfirst draft was then tried out on actud curricular
materials similar to those used in ATE projects. Thisresulted in a second draft based on the
weaknesses identified through the application. Through this iterative process of critique and
application, arubric with severd parts was developed that could be used to assess curricula
designed for technician education in awide range of technical fields. Improvements were made
in wording, in rating scales, numbers of items, etc. It was decided that a series of “yes/no”
guestions should precede the ratings to assure that raters would attend to this type of evidence in
the materials.

This refined draft of the rubric was sent to the ATE evaluation project’s Advisory Committee
and NSF program officers for review. The committee is a nine member team composed of
technical education and evaluation experts. The draft rubric was provided to the committee
members, who were given the opportunity to actually use it to rate apiece of curriculum similar
to ATE materials included in our sample. Although the Advisory Committee and NSF viewed
the rubric as comprehensive, asfitting ATE needs, and as asking the right questions about
quality, they also made suggestions for improvements. We systemically considered and applied
each comment and suggestion to the entire rubric. Suggestions included alignment with STEM,
within the items, and with current and future industry needs; better structure within the rubric;
more careful wording of the items; better consideration of diversity and assessment; and clearer
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explanations of the topics. Each suggestion and comment was carefully considered and
modifications made.

This revised draft was then used by three science/technology education experts to independently
rate three different materials. The reviewers then met to discuss their ratings and interpretations
and ease of use and clarity of therubric. Thisresulted in further minor modificaionsin
wording, definitions, instructions, consistency, etc.

The polished draft of the rubric was e-mailed to each PI who sent materials to us for evauation.
We asked for their feedback and guaranteed their anonymity in the evduation process. Weaso
agreed to provide them with a summary of the ratings their material receved.

This process of development and refinement stretched over several months and provided useful
refinement of the original rubric. As can be seen below, the rubric has four parts, with each part
serving adifferent purpose. Thefirst part isan industria review containing five items; the
second isa curriculum, ingruction, and assessment view containing six items; thethird isa
holistic view combining the technological and pedagogical reviews containing four items; and
the fourth part is asingle overal rating of the quality of the material. All itemsare rated on a 0-
4 basiswith an NA/Don’t Know option aswell. A 0 means the material does not do whatever
the item specifies, a 1 means the material isweak at doing it, a 2 means adequate, a 3 means
good, and a4 means excellent.
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Reviewer Name:

Material Name & NSF #:

Rubrics for Assessing the Quality of ATE Developed Materials

OVERVIEW:

These rubrics are for the evad uation of materials devel oped by Advanced Technological
Education (ATE) projects and centers. Elements of quality were identified in aliterature review
and an analysis of the ATE program evaluation issue papers. These quality indicators were
summarized and mapped to the rubric categories. There are three types of ratings: specific,
holistic and overall.

The SPECIFIC RATINGS should be done first.

Reviewers are to answer only the set of itemsrelated to their expertise, either
“industry or content specialist” or “curriculum, instruction, & assessment specialist.”

Reviewers are asked to answer some yes or no questions, provide arating of quality,
and give evidence to support the ratings.

The second set of items is HOLISTIC RATINGS.
These are broad and are meant to capture the general qudity of the materials.
These questions are to be answered by all the reviewers.

The third item is an OVERALL RATING.
. Thisisasummary assessment of the effectiveness of the materials in helping students

learn the knowledge and skills and/or practices needed to be successful in the
technical workplace.

Reviewers are asked to provide both arating and the evidence to support the rating.
This question isto be answered by all reviewers.

Rating Scale
. All items are rated on afive-point scale from 0 to 4.

Zero means none of the characteristics described in the question are reflected in the
materials.

Four indicates that all of the characterigtics described in the question are reflected in
the material.

The NA means “Not Applicable” and DK means “Don’t Know.” These should only
be used in rare circumstances.

THANK YOU FOR YOUR HELP!
SPECIFIC RATINGS
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INDUSTRY AND CONTENT SECTION (**only answered by industry or content specidists**)

Under each roman numeral, please answer the Yes or No questions first by circling yes or no for each

item. They are intended to help you reflect on specific elements of the materials and to help you

understand the intent of the rubric question. They are meant to be representative of some important

elements but not inclusive of all.

I. Alignment of Materials with Workplace

Do the materials reflect accurate industry and professional practices? Yes or No
Do the materials reflect current industry and professional practices? Yes or No
Do the materials reflect anticipated industry and professional practices? Yes or No
Do the materials reflect concepts which are essential to the industry? Yes or No
1. Towhat extent do the learning objectives align with appropriate industry standards and
practices?
NA/DK 0 1 2 3 4

0: Materialsdo not align learning objectives with appropriate industry standards and practices.

1: Materials are weak at aligning learning objectives with appropriate industry standards/practices.

2: Materials are adequate at aligning learning objectives with appropriate industry
standards/practices.

3: Materials are good at aligning learning objectives with appropriate industry standards/practices.

4. Materials are excellent at aligning learning objectives with appropriate industry
standards/practices.

Describe the evidence that supports your rating:

I1. Application of Knowledge

Do the materials require students to apply knowledge? Yes or No
Do the materials require students to perform a task? Yes or No

2. Towhat extent do the materials make students demonstrate the knowledge and skills
assodiated with industry standards and practices?

NA/DK 0 1 2 3

Materials do not demonstrate knowledge and skills associated with industry standards.

RwdhdERO
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Materials are weak at demonstrating knowledge and skills associated with industry standards.
Materials are adequate at demonstrating knowledge and skills associated with industry standards.
Materials are good at demonstrating knowledge and skills associated with industry standards.
Materials are excellent at demonstrating knowledge and skills associated with industry standards.




Describe the evidence that supports your rating:

I11. Realistic Use of Technology

Do the materials require students to use technology (e.g., tools, equipment, software)? Yes or No
Do the materials explain why technology or certain equipment is used? Yes or No
Do the materials require students to fix or troubleshoot equipment? Yes or No
Do the materials require students to use safety procedures? Yes or No

3. Towhat extent do the materias use technology? That is, do the material s use technology
(e.g., toals, instruments, machines, hardware, software) in the same way asit is actually used
in industry practices?

NA/DK 0 1 2 3 4

Materials do not use technology in arealistic way.

Materials are weak at using technology in arealistic way.
Materials are adequate at using technology in arealistic way.
Materials are good at using technology in arealistic way.
Materials are excellent at using technology in arealistic way.

ARw R o

Describe the evidence that supports your rating:

IV. Rigorous Content

Are students required to apply rigorous mathematical concepts in new ways? Yes or No

Do the materials require the students to solve problems that require understanding of science
content? Yes or No

Do the materials require the students to think critically? Yes or No

Are students asked to apply technological concepts to their work, e.g., What impact will my work
have on individuals, society and the environment? Is there a better way to do this? Yes or No

4. Towhat extent do the materials require students to learn rigorous content such as higher order
thinking skills and in-depth understanding of the science, mathematics, engineering and
technological concepts?

NA/DK 0 1 2 3 4

0: Materialsdo not require students to learn rigorous content.
1: Materials are weak at requiring students to learn rigorous content.
2: Materials are adequate at requiring students to learn rigorous content.
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3: Materials are good at requiring students to learn rigorous content.
4: Materials are excellent at requiring students to learn rigorous content.
Describe the evidence that supports your rating:

V. Quality Performance

Do the materials provide a variety of examples of professional work? Yes or No
Do the materials contrast high and low quality work? Yes or No
Do the materials discuss specific quality standards or guidelines? Yes or No

5. Towhat extent do the materials hel p the | earner to distinguish the difference between high
quality and poor quality performance?

NA/DK 0 1 2 3

Materials do not distinguish between low quality and high quality performance.

Materials are weak at distinguishing between low quality and high quality performance.
Materials are adequate at distinguishing between low quality and high quality performance.
Materials are good at distinguishing between low quality and high quality performance.
Materials are excellent at distinguishing between low quality and high quality performance
Descrlbe the evidence that supports your rating:

AMN?—‘C

SPECIFIC RATINGS

CurricuLUM, INSTRUCTION, & ASSESSMENT SecTioN
(**only answered by the curriculum, ingtruction and assessment specialists**)

Please answer the Yes or No questions first by circling yes or no for each item. They are intended to
help you reflect on specific elements of the materials and to help you understand the intent of the rubric
question. They are meant to be representative of some important elements but not inclusive of all.

I. Instructional Strategies

Do the materials suggest how to teach? Yes or No
Could the materials be used by someone unfamiliar with them? Yes or No
Do the materials recommend instructional resources? Yes or No
Do the materials provide any on-going support (e.g., listserv or website)? Yes or No
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Do the materials offer strategies for adapting them to other situations (e.g., grade, student

population or content standard)? Yes or No
Can activities be used by individuals as well as small groups and large groups of students?  Yes or No
Can information be investigated in alternative ways? Yes or No
Can information be presented in alternative ways? Yes or No

1. Towhat extent do the materials support instructional strategiesthat actively engage all
learners?

NA/DK 0 1 2 3 4

0: Materialsdo not support effective instructional strategies that actively engage all learners.

1. Materials are weak at supporting effective instructional strategies that actively engage all learners.
2. Materials are adequate at supporting effective instructional strategies that actively engage all
learners.

3: Materials are good at supporting effective instructional strategies that actively engage all learners.

4: Materialsare excellent at supporting effective instructional strategies that actively engage all
learners.

Describe the evidence that supports your rating:

I1. Problem Solving

Are students required to recognize particular types of problems? Yes or No
Do the materials contain activities that require students to perform multiple steps before

arriving at a solution? Yes or No
Do the materials contain activities that require students to collect information or data before

making a decision? Yes or No
Are there activities that require students to consider constraints, risks, or alternatives before

making a decision? Yes or No

2. Towhat extent do the materials devel op problem solving and critical thinking skills? That
is, do the materials encourage students to learn how to approach problems, to think both
creatively and andytically, and to make knowl edge based decisions?

NA/DK 0 1 2 3 4

0: Materialsdo not develop problem solving and critical thinking skills.
1: Materials are weak at developing problem solving and critical thinking skills.
2: Materials are adequate at developing problem solving and critical thinking skills.
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3: Materials are good at developing problem solving and critical thinking skills.
4: Materialsare excellent at developing problem solving and critical thinking skills.

Describe the evidence that supports your rating:

I1I. Integration of General Education Content

Do the materials require students to locate, understand and interpret written information in
professional documents, manuals, web sites or books? Yes

Are students required to communicate technical concepts verbally, in writing or in visual aides
such as charts or graphs? Yes

3. Towhat extent do the materials integrate general education skills such as English,
technology, and written and ora communication?

or No

or No

NA/DK 0 1 2 3

Materials do not integrate general education skills.

Materials are weak at integrating general education skills.
Materials are adequate at integrating general education skills.
Materials are good at integrating general education skills.
Materials are excellent at integrating general education skills.
Descrlbe the evidence that supports your rating:

ARw RO

IV. Assessment

Are the assessments closely aligned with the learning objectives? Yes

Do the required activities and assessments have more than one correct answer? Yes

Do the assessments provide feedback to the student and an opportunity to improve

performance? Yes

Do the assessments integrate specific professional or industry skills? Yes

Do the assessments allow students to demonstrate their understanding and abilities in different

ways? Yes

Do the assessments have activities that use real world situations? Yes
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Do the assessments provide feedback to the instructor that could be used to improve

the materials? Yes or No

4. Towhat extent do the assessments or required activities measure the adequacy of the
student’s knowledge and skills required in the workplace?

NA/DK 0 1 2 3 4

The assessments do not measure the knowledge and skills required in the workplace.
Assessments are weak at measuring the knowledge and skills required in the workplace.
Assessments are adequate at measuring the knowledge and skills required in the workplace.
Assessments are good at measuring the knowledge and skills required in the workplace.
Assessments are excellent at measuring the knowledge and skills required in the workplace.

ARw bR o

Describe the evidence that supports your rating:

V. Personal Qualities

Do the materials require students to coordinate their efforts with others? Yes or No
Are there activities or assessments that require students to meet deadlines? Yes or No
Are there opportunities for students to demonstrate individual responsibility? Yes or No
Do the materials contain activities that require students to manage their own behaviors? Yes or No

Do the materials contain activities that require students to set their own levels of personal

performance? Yes or No

5. How wel do the materia's develop personal qudities required for professiond employment?
These might include character traits, behaviors and attitudes that are needed for personal
growth and professional development such as responsibility, self-management and integrity.

NA/DK 0 1 2 3 4

Materialsdo not develop personal qualities needed for professional employment.

Materials are weak at developing personal qualities needed for professional employment.
Materials are adequate at developing personal qualities needed for professional employment.
Materials are good at developing personal qualities needed for professional employment.
Materials are excellent at developing personal qualities needed for professional employment.

Aw RO

Describe the evidence that supports your rating:
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VI. Diversity

Do the materials include examples from a variety of types of workplaces and settings? Yes
Do the materials encourage students to understand how to work with people from different
backgrounds? Yes
Do the materials reflect the growing diversity of the workforce? Yes
Do the materials include references that broaden the students’ awareness of different
cultural and socioeconomic groups? Yes

or No

or No

or No

or No

6. Towhat extent do the materials reflect the experiences and perspectives of different cultural

and socioeconomic groups?

NA/DK 0 1 2 3 4
0: Materialsdo not reflect perspectives of different cultural and socioeconomic groups.

1. Materials are weak at reflecting perspectives of different cultural and socioeconomic groups.

2: Materials are adequate at reflecting perspectives of different cultural and socioeconomic groups.
3: Materials are good at reflecting perspectives of different cultural and socioeconomic groups.

4: Materials are excellent at reflecting perspectives of different cultural and socioeconomic groups.

Describe the evidence that supports your rating:

Material Name & NSF#:
Group Reviewer’s Names:

HOLISTIC RATINGS (**answered by all reviewers+*)

1. Industry Standards & Practices: Materials should clearly reflect learning objectives that

are based on current business, industry and technology standards and practices.

Linked: Industry& Content rubrics 1, 2, 3,

4&5

NA/DK 0 1 2 3

4

0: The materialsdo not reflect any industry standards and practices.
1. The materialsare weak at reflecting industry standards and practices.
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The materials are adequate at reflecting industry standards and practices.

. The materialsare good at reflecting industry standards and practices.

The materials are excellent at reflecting industry standards and practices.

Real World Curriculum: Materials should engage learnersin ways to help them
understand the reality of the profession they seek. Instruction should be related to workplace
needs. Materials should use tasks that are real activities that people perform while “on the
job”.

Linked: Industry& Content rubrics1,2,3& 5
Curriculum, Instruction, & Assessment rubrics 1 &4

NA/DK 0 1 2 3 4

ARw MR o

The materials do not engage the learner in real world tasks.

The materials are weak at engaging the learner in real world tasks.
The materials are adequate at engaging the learner in real world tasks.
The materials are good at engaging the learner in real world tasks.
The materials are excellent at engaging the learner in real world tasks.

. Workplace Competencies: How well do the material s enable students to develop the high

performance skills needed to succeed in ahigh performance workplace? The Secretary’s
Commission on Achieving Necessary Skills (SCANS) was appointed by the Secretary of

L abor to determine the skills people need to succeed in the world of work. According to the
SCANS Report high performance workers need a solid foundation in basic literacy (reading,
writing, listening and speaking), computational skills, applying technology, and
understanding social organizational and technological systems. They also need thinking
skillsto put knowledge and resources to work and the personal qualities that make them
dedicated, reliable and able to work with others.

Linked: Industry& Content rubrics 3,4 & 5
Curriculum, Instruction, & Assessment rubrics2, 3,4, & 5

NA/DK 0 1 2 3 4

ARw RO

The materials do not develop workplace skills.

The materials are weak at developing workplace skills.
The materialsare adequate at developing workplace skills.
The materials are good at developing workplace skills.
The materialsare excellent at developing workplace skills.
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4. Access to In Depth Understanding: How well do the materials allow al learnersto acquire
in depth understanding? Such practices include instructiona strategies that actively engage
students and allow them to learn in ways consistent with their preferences. The materials
also require students to synthesize, generalize and evaluate information and to develop
complex understandings of the content by exploring connections and relationships. In
addition, materids that allow access to in-depth understanding are also well organized, easy
to follow and contain assessments and activities that are aligned with the content.

Linked: Curriculum, Instruction, & Assessment rubrics1, 2, 3,4,5& 6

NA/DK 0 1 2 3 4

The materials do not support in depth understanding.

The materials are weak at supporting in depth understanding.
The materials are adequate at supporting in depth understanding.
The materialsare good at supporting in depth understanding.
The materials are excellent at supporting in depth understanding.

Row kR o

OVERALL RATINGS (**answered by all reviewerst*)

Please rate the effectiveness of the materials in having students learn the knowledge and skills or
practices needed to be successful in the technical workplace. Select the description that best
characterizes your overall assessment. This rating is not intended to be an average of all the
previous ratings, but your overall judgment of quality and likely impact of the materials.
Please describe the evidence that supports your rating in the space provided.

To what extent will the materials help students learn the knowledge and skills or practices
needed to be successful in the technical workplace?

NA/DK 0 1 2 3 4

0: The materials will not help students learn knowledge and skills or practices needed to be
successful in the technical workplace.

1: The materials will be weak at helping students learn knowledge and skills or practices needed to
be successful in the technical workplace.

2: The materials will be adequate at helping students learn knowledge and skills or practices needed
to be successful in the technical workplace.

3: The materials will be good at helping students learn knowledge and skills or practices needed to
be successful in the technical workplace.
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4: The materials will be excellent at helping students learn knowledge and skills or practices needed

to be successful in the technical workplace.

Describe the evidence that supports your rating:
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Appendix V
Details of the Reviewing Process

Each material was rated four times, once by each type of expert (i.e., industrial, curricular, and
instructional) and once by the team. Reviewers were assigned 3 to 7 materials depending on
how many fell into their area of expertise. Two materials were rated by fewer than three raters
because of the restricted nature of the content. The team ratings were done after each team
member completed his or her individual rating and after the team had the opportunity to meet
and discuss the material. For a given materid, the industrial expert reviewer would complete
the industry part of the rubric, the holistic part, and the overall part. The curricular expert
reviewer would complete the curricular part of the rubric, the holistic part, and the overall part.
The instructional expert reviewer would complete either the curricular or the industry part of the
rubric depending on where s/he fdt most expert, the holistic part, and the overall part. Then the
three reviewers would meet and discuss their individual ratings and provide team ratings for the
holistic and the overall itemson the rubric. Examining the various combinations of these
different ratings provides evidence of the consistency of individual raters within materials as
well as consistency acrossraters. Since al raters weretrained, it is assumed that one group was
not “ harder raters’ than another group. This assumption was further strengthened by the fact
that several of the reviewers were in different teams. In other words, the set of three reviewers
was not always the same depending on the specific nature of the material. For example, a
mechanical engineering material on CD-ROM or Web would be rated by a different group than a
mechanical engineering material in text because the curricular expert for the CD-ROM would be
one with instructional technology expertise.

Interrater, intrarater, and intragroup reliabilities were calculated. These show strong agreement.
This agreement lends credence to the consistency of the reviewers, the quality of the reviewer
training, and the understandability of the rubrics. Itisdifficult to separate which of the
preceding activities are most indicative of the high agreements within and across raters since all
are requirements of high reliability within and across raters. The validity of the rubricsis
supported by the agreement of the various expertsin their discussion and the team ratings.
These experts from different perspectives came to substantial agreement on the overall quality of
the materials. It would seem then that the ratings reflected the actual quality of the materials and
hence that the rubrics were valid. All datawere used in the calculations, so numbers of ratings
can vary depending on the raters use of the NA/Don’t Know options.

Interrater Reliability

The interrater reliabilities were calculated for the four halistic rubric items and the overall rubric
item. These scores were calculated by tallying each instance reviewers were in perfect
agreement, within one point of agreement, two points of agreement . . . etc., for aparticular
materid. Theinterrater reliabilities for the holistic and overall rubrics suggest that dl reviewers,
despite their varying expertise, interpreted the rubrics in the same way. On average, 80 percent
of the reviewers were within one point of agreement. The following details the interrater
reliabilities.

Interrater Reliability — Holistic and Overall Rubric Items
Averaged % Agreement Between Each Rating

1. Industry Standards & Within this many points
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Practices

Rater scores

% Agreement

2. Real World
Curriculum

Rater scores

% Agreement

3. Workplace
Competencies

Rater scores

% Agreement

4. Access to In-Depth
Understanding

Rater scores

% Agreement

Overall Rating

Rater scores

% Agreement

Intragroup Reliability

The intragroup reliabilities were calculated for the four halistic rubric items and the overall
rubric item. These scores were cdculated by tallying each instance individual reviewverswerein
perfect agreement, within one point of agreement, within two points of agreement . . . etc., with
the team rating for a particular material. Ascan be seen in the table below, the intragroup
reliabilities suggest a high degree of internal consistency between the three individua ratings

and the group rating.

perfect 1 2 3 4
22 34 11 3 0
31% 49% 16% 4% 0%
Within this many points
perfect 1 2 3 4
28 40 5 4 0
36% 52% 6% 5% 0%
Within this many points
perfect 1 2 3 4
25 35 13 2 0
33% 47% 17% 3% 0%
Within this many points
perfect 1 2 3 4
29 32 15 3 0
37% 41% 19% 4% 0%
Within this many points
perfect 1 2 3 4
24 36 12 0 0
33% 50% 17% 0% 0%

Intragroup Reliability — Holistic and Overall Rubric Items
Averaged % Agreement Between Individual Ratings and Team Rating

1. Industry Standards

&
Practices

Within this many points
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perfect 1 2 3 4

Rater scores 46 25 8 0 0
% Agreement 58% 32% 10% 0% 0%
2. Real World
Curriculum Within this many points
perfect 1 2 3 4
Rater scores 45 30 7 1 0
% Agreement 54% 36% 8% 1% 0%
3. Workplace
Competencies Within this many points
perfect 1 2 3 4
Rater scores 44 35 4 1 0
% Agreement 52% 42% 5% 1% 0%

4. Access to In-Depth

Understanding Within this many points
perfect 1 2 3 4
Rater scores 48 28 8 0 0
% Agreement 57% 33% 10% 0% 0%
Overall Rating Within this many points
perfect 1 2 3 4
Rater scores 45 28 5 0 0
% Agreement 58% 36% 6% 0% 0%

Average intragroup correlations were also calculated for each of the holistic ratings with the
overal rubric rating. Asshown in the table below, these correlations also suggest a high degree
of internal cons stency between the three individua ratings and the group rating.

Average Intragroup Correlations

1. Industry Standards 2. Real World 3. Workplace 4. Access to In-Depth

11
& Practices Curriculum Competencies Understanding Overa
0.68 0.80 0.76 0.79 0.79
Intrarater Reliability

The intrarater reliabilities were calculated for each reviewer. These scores were calculated by
examining the agreement between the specific RATINGS and the corresponding holistic
RATINGS and the average of the holistic RATINGS with the overall RATINGS. The intrarater
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reliabilities suggest that reviewers were consistent with themselves. Appendix Va contains the
intrarater reliabilities for each reviewer. Ascan be seen in the table below, the intrarater
reliabilities averaged across dl reviewers suggests a high degree of internal consistency for the
evaluation on the whole. We aso calculated and compared the intrarater reliabilities for the
industry-oriented reviewers and the curriculum-oriented reviewers. As can be seenin the table
below, the strong similarity in scores between these two sets of reviewers suggests that the
rubrics are internally consistent from both an industry and a pedagogical perspective.

Intrarater Reliability Averages
Averaged % Agreement Across Each Reviewer’s RATINGS

All reviewers (20)*
Within this many points

perfect 1 2 3 4
# Rater scores 211 113 17 1 0
% Agreement 62% 33% 5% 0%

Industry reviewers (9)
Within this many points

perfect 1 2 3 4
# Rater scores 88 49 9 0 0
% Agreement 60% 34% 6%

Curriculum reviewers (11)
Within this many points

perfect 1 2 3 4
# Rater scores 123 64 8 1 0
% Agreement 63% 33% 4% 1%

* Note: 2 reviewers served dual capacities, rating some materials as an
industry expert and other materials as a user (teaching) expert. Because
each capacity was counted separately, it artificially inflated the total
numbers of reviewers from 18 to 20.
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Intrarater Reliabilities

Averaged % Agreement Within Each Reviewer

Reviewer 1

Rater scores

% Agreement

Reviewer 2

Rater scores

% Agreement

Reviewer 3

Rater scores

% Agreement

Reviewer 4

Rater scores

% Agreement

Reviewer 5

Rater scores

% Agreement

Reviewer 6

Rater scores
% Agreement

Reviewer 7

Rater scores

Appendix Va. Intrarater Reliabilities

Within this many points

perfect 1 2 3 4
15 5 0 0 0
75% 25% 0% 0% 0%
Within this many points
perfect 1 2 3 4
17 1 2 0 0
85% 5% 10% 0% 0%
Within this many points
perfect 1 2 3 4
9 8 3 0 0
45% 40% 15% 0% 0%
Within this many points
perfect 1 2 3 4
8 10 2 0 0
40% 50% 10% 0% 0%
Within this many points
perfect 1 2 3 4
9 7 0 0 0
56% 44% 0% 0% 0%
Within this many points
perfect 1 2 3 4
8 3 1 0 0
67% 25% 8% 0% 0%
Within this many points
perfect 1 2 3 4
17 7 0 0
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% Agreement

Reviewer 8

Rater scores

% Agreement

Reviewer 9

Rater scores

% Agreement

Reviewer 10

Rater scores

% Agreement

Reviewer 11

Rater scores

% Agreement

Reviewer 12

Rater scores
% Agreement

Reviewer 13

Rater scores
% Agreement

Reviewer 14

Rater scores
% Agreement

71% 29% 0% 0% 0%
Within this many points

perfect 1 2 3 4

9 11 4 0 0

38% 46% 17% 0% 0%
Within this many points

perfect 1 2 3 4

10 9 1 0 0

50% 45% 5% 0% 0%
Within this many points

perfect 1 2 3 4

6 6 0 0 0

50% 50% 0% 0% 0%
Within this many points

perfect 1 2 3 4

10 9 1 0 0

50% 45% 5% 0% 0%
Within this many points

perfect 1 2 3 4

10 6 0 0 0

63% 38% 0% 0% 0%
Within this many points

perfect 1 2 3 4

13 9 2 0 0

54% 38% 8% 0% 0%
Within this many points

perfect 1 2 3 4

16 4 0 0 0

80% 20% 0% 0% 0%
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Reviewer 15

Rater scores

% Agreement

Reviewer 16

Rater scores

% Agreement

Reviewer 17

Rater scores

% Agreement

Reviewer 18

Rater scores
% Agreement

Within this many points

perfect 1 2 3 4

14 2 0 0 0

88% 13% 0% 0% 0%
Within this many points

perfect 1 2 3 4

7 5 1 0 0

54% 38% 8% 0% 0%
Within this many points

perfect 1 2 3 4

10 2 0 0 0

83% 17% 0% 0% 0%
Within this many points

perfect 1 2 3 4

18 5 0 1 0

75% 21% 0% 4% 0%
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