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Abstract - This study covers curriculum developments in
graphic communication areas through problem-based
learning, PBL. With “commercial photography” selected
as the topic, first, three learning cases are dewmded
using learning goal analysis, and core capabilityancept
mapping design. Through repeated implementation
processes, corrections are made along the way. Bagion
this experience, learning case examples are propake
Lesson plan writing skills are classified and filedto
provide professional vocational learning and serveas
reference for students in technology and innovation
related curriculums.
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PREFACE

Problem-based learning is a type of learning method
which idealism is incorporated in actual implem¢iotss. It
started as early as 1950~1960 in medical areas [1].

It features positive learning essence of PBL teaid$
learners to creativity and problem solving methdtdiffers
from traditional memory learning that lacked knoude
integration and knowledge application in the leagninodels
[1]. In terms of assessment, traditional learningthnds
frequently adopted quantitative assessment andséatwon
conclusive assessment results. On the other haiddkes
both quality and quantity into consideration. Bothe
“learning process” and the “result” are given cdasation.
[2].

During the PBL curriculum development
teachers first formulate new knowledge, thoughtsnodels
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and transfer such knowledge through 3 channelgdlist
below: [3]:1. Students acquire knowledge througacher
experience and knowledge imparting; 2. Studentsuieeq
knowledge through knowledge sharing among peers;
3.Knowledge is verified through case study and dopi
production. Through the above mentioned processes,
students are able to formulate new knowledge, iadapply,

and innovate. PBL curriculum design is completedlavh
requirements both in theory and in practice arenakto
consideration.

In view of the breadth and complexity of learning,
“Graphic Communication” was transformed into prgfi
technique learning implications under the influenoé
technological changes prior to the 1950s. Aftery&@rs,
(1984) due to technological tool and aesthetic lidea
integration, “Graphic Arts” emerged. After 1984,aghic
basics were combined with multi-media. Driven by
information technology, applied inter-media broaiicey
implications were formed. Graphic communication
technology learning content developments weregtiiving
by then.

This study has introduced PBL method to cultivdie t
ideals of technological creativity. Through a serief
experimental teachings, applied practical develogmeén
the vocational education area, and learning conteasic
curriculums in the graphic communication area hbeen
selected. It is also the crucial up-stream outputthe
industrial processes-“‘commercial photography.” iRnelary
experimental results of the curriculum design and
implementation in this area have been proposed.

Through curriculum analysis, and core capability

course, concept mapping design, the development coursehisf t

curriculum is outlined. By means of stage play, &e
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studies, and 9 stage lesson plan contents have been Mathematics (calculation skill), exposure calcaati

formulated. After 3 years of implemented teachingd a
continual correction, this curriculum lesson plaview is
compiled to share with those who share the saneecisit

In terms of PBL-based and portfolio-based assessmen

on this curriculum implementation, [4], guidanceagtice,
display, appreciation, and learning course recdrekes are
used to guide students in establishing learnirg fiThey are
expected to contribute to PBL curriculum developteen
described below:

CURRICULUM ANALYSIS

I. Unit Selection:

(shutter, diaphragm), photo developing timing, phot
taking distance, placement angle, and lightingeng|

e Physics (light wave principle): lighting feature

(transmission, absorbance, diffusion, refractiomd a

reflection) lighting type (front light, indirectdht, fog

light, top light, side light semi-side light, anddk light),

lighting color (red, yellow, blue, green and pujple

e Chemistry (chemical principle), photo paper, (gilve
halide latent image developing), chemical changes o
solution.

e Communication (communication principle):
communication theory, marketing and sales planjalis
mentality, consumer mentality.

As commercialized dealings continue to grow, many!!- Core Capability

commercial products are now placing importance e t
effects of broadcasting. Therefore, applied “conuiar

Repeated thinking is necessary when taking a good
commercial product photo. Before taking a photmeaitem

photography” has become quite common. In the marketeature, message conveyed by the vendor, photograph

manpower training for commercial photography is tiyos
passing of skills from the master to the apprenticere take
a look at the present curriculums offered in conuiadr
photography training institutions, we may find thlere is
not a complete set of commercial photography teschind
learning model available. As a result, the lackaimercial
product versatility and commercial photography talig
makes it essential for a set of suitable teachimdylaarning
model for commercial photography to be construcied
order to meet the growing demand for professiorpéds in
commercial photography.

“Problem-based learning; PBL”" uses the actual stena
of the existing cases as scripts. Under the guilarfcthe
teacher, students practice on “problem discovergplpm

equipment, and aesthetics view point should be daoeabto
complete “photo-taking” that brings benefits. Howg\wthere
is a great variety of target items in commerciabtplgraphy.
Photo taking style can also be adjusted dependinyaduct
feature, photographer preference, and vendor reques
Therefore, although the various complex elements ar
interchangeably used, there is still a core cajighduring
commercial photography learning. Based on this core
capability, fundamental capability perception amérhing
are strengthened in order to be applied in otheermedepth
areas. Consequently, single product categories
incorporated with appropriate combination elemends
complete a piece of good commercial photographykwor
The main core capabilities of commercial photogyaph

are

analysis, and problem solving” from cases. Types ofnclude: product photo taking, photo taking modehoto

problems encountered in commercial photography aramf

taking equipment, lighting processing, lighting ragament,

to the problem-based essence of PBL. Thus, comaterciimage aesthetics, and broadcasting effect claasiits. The

photography is selected as an example in this épiplied
photography curriculums in conjunction with probkeeised

knowledge levels included are traced and mappé&dginl.

learning methods not only allow one to learn praduc/V. Learning Goal

photography expression skills but also possesshetist
disposition, vast knowledge, and high creativitheTearner
is able to skillfully make use of equipments, arrdnpote
commercial benefits by means of innovative broatilogs

After analyzing and understanding fundamentals eged
by students in applied photography (commercial
photography learning), the learning content of estelge is

contents. Through problem-based learning methotls, t Planned according to student level. The knowledgeels

capability to solve problems and utilize knowledge
cultivated.

I1. Fundamental Capability:

that should be learned are classified into corealsgipy
which is further divided into 3 learning goals. Vhaclude:
“must learn,” “should learn,” and “nice to learn.”
Comprehensive learning goals are constructed irplieg
photography (commercial photography learning) asshin

Before developing a professional skill, mastery inl@Ple 1. In view of “applied photography,” 3 indival

certain fundamental academic subjects is ofteméistso as
to support future core capability setup. Profession
knowledge can also be better understood durindetmming
process. In the following, fundamental capabilitieseded

cases and 9 stages are designed and planned. rigeéamel
analysis is in subsequently conducted. (As showiainle 2)

TABLE 1
APPLIED PHOTOGRAPHY LEARNING GOAL ANALYSIS

for commercial photography learning are classifieth 5

; : . . Subject
main scopes namely: art, mathematics, physics, i©&m implementation

Must learn Should learn Nice to learn

and communication:

e Art ( picture design :background setup, prop layout,
and image presentation.

Coimbra, Portugal

September 3 — 7, 2007

International Conference on Engineering Education 4CEE 2007



Applied 1. Operating view
photography camera
2. Operating digital
camera
3. Lighting type

1. Lighting 1. Media feature
methods of 2. Visual to
different materialmental

2. atmosphere conveyance
expressions of 3.Extended

4. Basic lighting skill ~ differentmaterialsthinking

5. Light-sensitive
material feature

6. Basic picture
formation principle

3. Photography
draft design

4. Relationship
between gray

7. Photography draftingard, EV,
8. Image clarity level metering, and

distribution and
adjustment
9. Exposure meter

exposure
5. Plane printing
useadvertising

10. Problem detection expression

capability

methods
6. Problem
solving capability

Insert Appendix 1 above here.
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TABLE 2

APPLIED PHOTOGRAPHY IN STAGED CASE LEARNING GOAL

ANALYSIS
Unit Stage  Mustlearn Should learn Nice to learn
HardboundBook Stagell. 120 photo 1.Shadow 1. Plane printing
Takes A New negative featur@rocessing advertising
Form! 2. Instant photo2.Backgroun@xpression methc

operation and and prop
feature selection
3. True color
presentation

4. Book array

method

2. Book binding
method

Stage

1. Image clarityl. Photo 1.Book printing
level distributioipresentation feature
and adjustment2. Layer,
2.Visual focus consistency,
presentation and contrast
control

Stage 3 1. Topicand 1. Light anglel. Book

atmosphere 2. color processing and
coordinatenessdeviation gilding feature
2. Cause for  processing

color variation

3. Color-

sensitive

material feature

Twitching Eyes!

Stage 11. Target item 1. Transpareiit Disparity from

cleaningmethocobject image media to

2. Exposure transmission plane media
calculation and diffusion2. Broadcasting
3. Layout skill processing realization

2.

Broadcasting

focus-cool

summer

Stage 21.Prop selectiod. Light

1.Photography
picture color
expression methc

and display  quality
method creation

2. Transparent 2. Topic
material outlineoutline skill

Stage 3 1. Color

expression
3. Effects of
studio, light and
color
temperature
1. Plane 1. Public
combination  printing advertising focus

2. Relationship advertising
between scale disparity
used and 2.2D and 3D
original scale expression
3. Relationship method
among 3.Relationshi|
farness/nearnetbetween

scale, photo viewing
perspective, andngle and
focal lens photography
angle
Watch Out!  Stage 11. Digital 1. Metal 1. Electronic and
“Light of the camera sharpness, commercial image
Knife and operation texture requirement
Shadow of the 2. Strong expression 2. Relationship
Sword” contrast 2. Disparity between media
adjustment and limitationadvertising mode
3. metal of digital and camera
reflection imaging and selection
processing light-sensitive
4. Inverted film
image
processing
Stage 2 1. Glare 1. Material 1.

processing atmosphere Lightness/darkne

Coimbra, Portugal

method change skill contrast control
2. Auxiliary 2. Cause for
equipment dirt
selection production
3. Reflective
object lighting
and side light

Stage 31. Correct 1. Metal 1. Consumer
exposure and texture motive and
focal processing consumer
determination 2.Arc mentality

2. Photographyexpression in
perspective an®D space
correct scale

adjustment

CORE CAPABILITY CONCEPT MAPPING

Concept mapping is a display concept of two
dimensions between concepts and hierarchical cdonsc
In other words, the learner expresses the knowlstigeture
learned through picture concept mapping [5]. Thaesf
before lesson plan writing, fundamental capacitd aore
capability of learning content should first be cadleqb.
Conceptual analysis is subsequently conducted. yadl
capability structure are categorized and groupedtas
hierarchy. Through concept mapping, knowledge aiee
is presented in clarified and simplified manner.s&h on
concept mapping, stage scenarios of the lessongptathen
designed [6]. Through concept mapping use; more
comprehensive lesson plan scenarios can be desigheg
will aid in problem design presentation and intetption.
Take “applied photography” for instance; core calitgb
concept mapping is proposed as shown in Fig. 2.Fgpee
2 in Appendix 2.

COURSE OF DEVELOPMENT
Insert Appendix 3 above here.

LESSON PLANING

|. Teaching Case:

The lesson plan design is crucial to the succeshef
entire problem-based learning. There has to beod tgsson
plan design in order to inspire student thinkingpataility
toward problems and develop the thirst for knowkedg
through derived problems. Students will be encoedatp
actively learn and have the desire to search fow ne
knowledge. In terms of lesson plan content design f
“applied photography,” there are three cases and siages
classified as to “photography” feature. Other thartual
descriptions on problems, each stage has added “hin
pictures” to highlight the features of problemsech stage.
In addition, depending on user difference, probleased
learning experimental material-“applied photogrdplig
divided into: “teacher edition” and “student editid

Case No., case topic, writer, stage content, amd hi
picture in “applied photography” lesson plan conhtés
generally the same for both the “student editiond d@he
“teacher edition.” However, there is “recommendéudet
allotment,” “hint question” and “main discussionipd in
the “teacher edition” while there is “brain stormjh and
learning pointer” in the student edition for selfiig by
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students. Since the “teacher edition” and “studsdition”
lesson plan scenarios have identical scenario igéscis
and hint pictures, only the “teacher edition” iclided in
Case 1 “Hardbound Book Takes A New Form” due to
limited space available. The lesson plan content fifst
stage is as shown in Table 3.”

I1. Implementation Schedule

With “applied photography” curriculum as the main
lesson plan design axis, the curriculum time albtis one
semester. It includes simulated teaching, and tluases
namely: “Hardbound Book Takes A New Form!”
“Twitching Eyes!,” and “Watch Out! Light of the Kf@ and
Shadow of the Sword” Each case stage is classifical

[Hint picture] [Pointers for teachers]

1. Recommended time allotment:

10 min brain storming,

10 min problem stating

30 min discussion

2. Hint questions:

1. How are imagevalue, and atmosphere presente
visual language?

2. What are the picture formation principlfes image
prop, and background?

3. What are the reasons for phosize and typ
selection?

3. Main discussion focus

1. Whatare the expression methods for plane prii
advertising

2. What is the relationship among light source tpho
target, camera, and color-sensitive material?

problem discovery and discussion prior to dataeotibn,
and problem solving and discussion after data ctidie.
Time allotted for each stage discussion is 1.5 $our
Furthermore, other than simulated teaching, eaammileg
case includes processes such as 3-stage simulzdedri®
guidance practice, display and assessment.

TABLE 3
SAMPLE OF LEARNING CASE (TEACHER EDITION)
Case No. PBL-CP-01
Case topic: Hardbound Book Takes A New Form!
Editor: Tsu-Ming Wu, Li-Ting Chen

Stage 1

Scholar Publishing Co. hascently published a series of hardbound b
Since a great amount of money had been spent ¢ingedind printing, tt
publishing company wished to select a photograpmder through biddir
in order to have exquisite plane printing advemtisifor ths series ¢
expensive hardbound books within sales budget.

After Mr. Cheng graduated from school, he enteretbmmercial produ
photo company to work due his enthusiasm in photography. He has
served as the photographer's assistant for quiteesimenow. Recenth
the company hgsined the new book plane printing publishing bidghelc
by Scholar Publishing Co. In order to find out Cyisncapabilities the
photographer decided to let him sketch the draft tfee photograpt
bidding.

To attain such goal, Cheng first researchethemeeds and expectation
the publishing company. While images and ideas s8lidingering in hi
head, he sketched them on paper with a pen. Adt@ral corrections on t
draft, he expressed the luxuriousdahigh quality printing as the cover
the hardbound book. Extraordinary image and disiposivere presented.
The publishing Co. decided to adopt Cheng’s idead tarned to a
outsourced photo company to produce a colored tisemrent. Cheng fe
pleased to have gained such recognition on hisHidgling participatia sc
he frequentlicommunicated with the publishing Co. During thecdssiol
process, &0mm*70mm color positive was selected as the smehfs
picture presentation.

From the draft sktched, Cheng began setting up the site, lightind,phot
taking tool/lequipment. After his preliminary draftas completed, |
anxiously observed the positive. Unfortunately, discovered that ti
shadows made the book look rather “complicatedhaphoto and seem
to be overlapping. He was devastated by the faat tie whole pictul
looked as if it werecoated with grayish white fog. The colors were
saturated enough so the image looked distorted.

A- Jay passed by and saw the saddened lookhem@s face. He tried

/ll. Stuated Teaching

“Simulated teaching case” aims to guide students to

participate in PBL learning method demonstration
implications. In this simulated teaching contenhe t
differences between the *“teacher edition” and “stid

edition” are distinguished. One difference is the “teacher
edition” has “induced problem examples,” and “main
discussion pointers” but the “student edition” doest.
Meanwhile, during the teaching process, teachetsonty
distribute the “student edition” simulated lessolanp to
students, actual picture examples of applied phafdy on

the various published media are also played. Negmtof

cases taken in studios also serve as sample @c®0eslides
of commercial products are shown randomly. Students
requested to ask further questions after picturewsiy.
Messages conveyed are then arranged and compiled.

/V. Guidance Practice

Time :7 hours

Venue : studio

Learning content: Due to limited space available, only
case 1 is presented. Case 1: Hardbound Book Takes A
New Form! 120 colored positives are used in groups.
Depending on planning needs of “Hardbound Book
Take A New Form!” various EV ratio photo taking
statistics, draft sketching, light source desigrd photo
taking angle are taken into consideration. Afteotph
taking, results are accordingly recorded in A4 fatrmas

listed below.( Fig. 3.) Although the direction of
planning is the same, should be expressed diffigrémt
complete individual works and recordsrig. 4.)

Learning method: Each team members plays roles as
the designer, lighting coordinator, and photographe
Members should practice as a group.

console him by saying, “Come on! It's your firsing! It is a remarkah
picture considering it is just a sbétund book!” Cheng burst out crying
pointed at the hardbound books on the tabldapglanced in the directi
of the books and realized what was going on. He s@itl, f am so sorry.
am near-sighted! | didn’t lookarefully. Please forget what | had just <
I'll see you later!”

nELeT

Work1 Camera positiol

Photo draft
(may be separated sketch)

Relevant data and revieyw

Coimbra, Portugal

WORK PHOTO RECORD FORMAT

FIG4 - SAMPLE OF STUDENT WORK PHOTO RECOR
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After integrating reasonable theoretic basis arairimercial
photography” lesson plan writing experience, “comciad
i photography” lesson plan serves as and example that
* Time :1 hour contains compiled developmental and correctiveoleggan

*  Venue :studio _ _ writing skills. Summary of this topic curriculum slgn and
* Learning content: Depending on planning needs of the jyplementation:

I/. Display and Appreciation

three cases: “Hardbound Book Takes A New Form!”,,
“Twitching Eyes!”, “Watch Out! Light of the Knife rad
Shadow of the Sword” individual photo taking record
are completed, and results are displayed. Each team
should assign a representative to report on thefplaus
and photo taking feature. .
e Learning method: Each team member pays roles as the
publisher, the design photographer, and the readey.
Problems are proposed and compiled before individua
reporting. .
¢ Result compilation: Shared reports are arranged and
compiled before individual reporting.

VI. Group Discussion on Learning Course Record Sheets

Scholar recommended team discussion activity steps
shall serve as reference [7]. In the “commercial
photography” teaching sample, there are two disoossn
each stage. Depending on the different discussemts of
the two discussion sessions, “work history learrfifeg (1)” .
is designed: first group discussion-unit learnirgalg and
mission distribution,” and “work history learninglef (2): .
second group discussion-practical learning histegords.”
Depending on problem discovery prior to data cdibe;
and problem solving and analysis after data cotlacta set
of complete discussion records should be estallishe
“Work History Learning File (1): First group disa@isn-unit
learning goals and mission distribution,” hypothessre

proposed based on problems discovered and questions

proposed during the first stage discussion. Teammivees
then setup self-learning goals and determine daltaction
method, range, and member in-charge.
distribution and discovered problem discussiondeiis are
trained fro the ability to discover problems andalgme
hypotheses. It will indirectly help students to leot 1]
retrieved data and distribute missions. Throughmtea
discussion history records, students will be abte t
understand the learning pointers of the stage g&on and
keep records for subsequent discussion and reviepopes.

In “Work History Learning File (2): second group
discussion-practical learning history record,” otllean the [3]
basic record items (such as unit topic name, stagegory,
activity time, and member etc.), there is also #peech

(2]

record after data collection, and content pointer o[4]
knowledge sharing. Thoughts of other members aladect
issues are elaborated for further discussion. Tgirdearning 5]
file record content, there will be something formieers to
feedback and ponder upon. [6]
L ESSON PLAN WRITING SKILL 7]

Following scholar recommendation and expert guidanc
the above mentioned are based on the essence of PBL
Through multiple teaching implementation correction
“commercial photography” lesson plan content is plated.

Coimbra, Portugal

Fully understand curriculum subject and conterdroher

to design suitable learning direction and focus.

Sketch lesson plan development tree picture based o
core capability concepts and control the entiresdas
plan development and planning.

Go beyond limitations of teaching procedures to
facilitate lesson plan design.

Note possible activity, problem scenario, and sttidiée
connections during curriculum implementation.
Anticipated skill and attitude in conjunction with
practical operation.

There is no limited purpose to a problem. A teachay
handle the problem on his/her own or teachers may
collaborate in teaching.

Discover suitable problem points to elicit student
questioning, data search and collection.

Elicit learning motive and concern by integratingdent
needs, backgrounds, interests, and experiences.
Prompt student creativity from ambiguous wordings
developed based on problem points.

Avoid direct problem statement that may lead tatéih
thinking and solution formulation.

Avoid single answer, solution and instruction.
Understand the differences among problem-based
learning, problem solving, and topic-based learning
Clarify features of the three.
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APPENDIX 1
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COMMERCIAL PHOTOGRAPHY, PBL CORE CAPABILITY IMPLICAION
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APPENDIX 2
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