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1. Subject Matter
2. Motivation
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1. Deductive Approach
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. Inductive
. Inquiry
. Problem- based Learning
. Project- based Learning
. Case- based Teaching
. Discovery Learning
. Just-in-time Teaching

. Constructivism
.Positivism
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1. Zone of Proximal Development
2. Self- learner
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1. Misconceptions
2. Cases
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1. Metacognition
2. Deep Approach
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1. Task Project
2. Discipline Project
3. Problem Project

4. Alaborg



A Sk aol

aalip duo,0 00 4 ooy slojgm L5 ol sal LT VAVE Lo o oKl
Sosgn (Jsl Jbo 5o 6,15 laojgn s oo JeSis 1) ol (nl (gw)o
p2z 9 p)lez Jlo )0 iin laliue slaojsyn g pow g pgd Jlu 0 (£950
5 il 5oVl olasls o dad 5,50, NVl o a3
D9 2 e 3,509 [l 5 ol 0390 p (e 9 Al 5 (e (60
Sledg S oged pl 40 ol odls b uS 095 98 ol 5l ybigel LIS @ 1,
S5 ea b manl o Gb Sl wia o kg b S sl

Dylass o

Slalllae Jolos 5l &)l 0590 3 (e (05 18990 3 (o oW T
Loy GrSpea b S aiee » Joiie (008 L (Fub 69,90
Clld Sl S Glge 4 (pwsie Shjgel 5o €090 el lgziils
Se & @leSazy g a5l (S p Jold glallae b axdly (owsige
Jie slp D Flogs oo iyl 00t 5 ag; T b caadly yo ooy
Gy b S o5 elge g BV (wyp Wl (oo (owdige 50 €350
Sl lgce 9wl pine il 090 Bk A3l £oBg plSn sl SO Sleslexsle
Sosdgo ;5 7550 eldl b alas (wlol b Sxe g b aslije, (5155
5 00l ¢ el oy Jolis ool (Sae 9)50 S 098 gl il S350
a5l ggoge Slemogime 5 gl ety g Blas sl o0y ()T oy 4]
a5 Slodazmn Pl 5 leiadoe £loil 5l jtne oo 90 Juloo ol ol ganiils
G S, b g Sgdoe allae Wigh axlge I L €l 4o S e 4 il
Loglbail jslace 1) p3¥ Sl cooliznl PYouul slilen 5 (Jos s
Vo] sosdie a0 [N OlaisS o slml 595 40 (a1 v (sl 50 (sleinndly
oo <) 5l Wl le a5 syl il ol lasyge 3 eslitul b s,

1. Chat



e 358153 683k 5 sk ol el s g VY
iy = T otbgie Sledlbl sl gez <Y salies Gl <Y 150 lyine
Syl =Y pladl o) S Ol —F daolpin oLyl -0 ol

Lol ol

B edige GBisel g psle (sl 5o So3liey Dyse a4 Wao e
lp Sl oy 35 0 by (pwsige )0 3550 5l 2leall 5 lie g0
o9l @a | omiign 55 (53,90 Slalllas S50 5 (5 yld b (5Tl 5 ey
WS ke |y Eganie Sl yolid Conl (Stn 3590 5l (B az ST el o
5 ol S glyl i)l slp ) abwy Olyie @ wlg o s s
53 phite jsb 4 (st (63,90 Slilllae aiily Sh> laSaliue Sls ke
Dot o paine (2L 5 oot (5305355 «pole)STEM alne

S5 o £
51 eoliiwl cwoige (g0l jo ol slas g, 5l eoliiwl cuie (sladaly
50k Sy el 00,5 AL Gl (cwaige (wgy0 SledS y0 1) brosed ()l
il 0 gl alies cnl cuslesl o5 jomo —gtils e 05 oSl
AL s 6lodslee sl 5 6,50l il objgal lame il b yo
72,595 S350k S5t (e 5 65 S 9 B 5 oolisl S gren
wa Sl 45 ey ol sle oged il ails ol 518 o
3 eSOl guw Gl esd 5l e (5590 b gl ol sl
5 523 9by oy Ll olgzmtils (SR Gl wd s ogdle (el
0gd o0 w3 T sl agday B3>

Oy g 090 gy Al p (e e j05 09w A5 s o0 ST 4
32 oy @bl oSy, b dises el Sl o0 n e

1 . Penn State Center for Case Study Teaching in Science
2 . Center for Case Studies in Engineering



\Y ‘_‘.nll:l..» e

SalKails 51 (sl 05950l 45 a0 oo (Lt Loy p ALEL (owdige Ghjge
S8 093 cwdige (oige] oy sloasl o |y laogds ol 5l soliiwl yle>

3 s eolaul Gl 268l Wil o go9e ol oS e 12l o g Wlesls
Jio SlamMe Wb ledigy ol 5l oolinl jo all Lo [5a8 0 o oguls )]
oogy oolaiwl Qlé.a-?b'ub 6:‘9.,\.29 u:';J‘o s St ol 5l ol

1 iyl olesT b oged opl 4 a8 Slsmashs slealy sl |55 ol
Dgb aid S s

&y

1. M. J. Prince & R.M. Felder, Inductive Teaching and Learning Methods:
Definitions, Comparisons, and Research Bases Journal of Engineering
Education, Apr. 2006, 95, 2, Pro Quest Education Journal, pg.123, 2006.

2. J. Biggs, Enhancing Teaching through Constructive Alignment, Higher
Education, Vol. 32, pp. 1-18, 1996.

3. L. S. Vygotsky, Mind in Society. Cambridge, Massachusetts: Harvard University
Press , 1978.

4. J. D. Bransford, A.L. Brown & R.R. Cocking, How People Learn: Brain, Mind,
Experience, and School, Washington, D.C.: National Academy Press,
Available at: www.nap.edu/books, 2000.

5. B. Oakley, R.M. Felder, R. Brent & I.Elhaji, Turning Student Group into
Effective Teams, The Journal of Student Centered Learning, Vol. 2, No, 1, pp.
9-34. Available at: www.ncsu.edu/felder-public/papers/oakley-paper
(JSCL).PDF, 2004.

6. RM. Felder, and R.Brent, Understanding Student Difference, Journal of
Engineering Education, Vol. 94, No. 1, pp. 57-72. Available at:
www.ncsu.edu/felder-public/papers/understanding differences. pdf, 2005.

7. F. Marton, & R. Saljo, Approaches to Learning, In F. Marton, D. Hounsell, and
N. Entwistle, eds., The Experience of Learning, 2™ ed., Edinburgh: Scottish
Academic press, 1997.

8. M.A. Dahlgren, PBL through the Looking-Glass: Comparing Applications in
Computer Engineering, Psychology and Physiotherapy, International Journal
of Engineering Education, Vol. 19, No. 5, pp. 672-681 , 2003.

9. BJ. duch, S.E. Groh, & D.E. Allen, The Power of Problem-Based Learning,
Sterling, Virginia: Stylus, 2001.

1. Scaffolding



wd}@j}yijad;éhjwjﬂdlﬁ;ﬁ‘dhaﬂ \¢

10. E. De Graaff, & A.Kolmos, ,Characteristics of Problem-Based, Learning,
International Journal of Engineering Education, Vol. 19, No. 5, pp. 567-662 ,
2003.

11. J.C. Perrenet, P.A.J. Bouhuijs & G.M.M. Smiths, The Suttability of Problem-
based Learning for Engineering Education: Theory and Practice, Teaching in
Higher Education, vol. 5, No. 3, pp. 345-358 , 2000.

12. G.S. Huvard, J. Bara, N. Cain, B. Crosby, J. McLees, & G. Wnek, ChemEngin:
Realizing Entrepreneurship in Undergraduate Engineering Education,
Proceeding, ASEE Annual Conference, American Society for Engineering
Education, 2001.

13. L.P. Jensen, J. Helbo, M. Knudsen & O. Rokkjaer, Project-Organized Problem-
based Learning in Distance Education, International Journal of Engineering
Education, Vol. 19, No. 5, pp. 690-700, 2003.

14. G. Kardos & C. O. Smith, On Writing Engineering Cases, Proceedings of ASEE
National Conference on Engineering Case Studies, Available at:
www.civeng.caleton.ca/ECL/calad.html , 1979.

15. M. Lundeberg, B. Levin & H. Harrington, Who Learns What from Case and
How? The Research Base for Teaching and Learning with Cases, Mahwah,
New Jersey: Lawrence Erlbaum Associates, Inc , 1999.

16. J.r. Lynnn, L.E. ,Teaching and Learning with Cases, New York: Chatham House
Publishers, 1999.

= Gone idSie g8y (e st P50l (B S o STY

oo oyl ciige b ygel dalilas S Lails Alborg elSiils (gla 4,20
AYAZ el (o Jlo Y'Y

OYAON -/ VY callie il 5 5,5

OYASNNIA ke 5 dy )



