
Short guide for instructors of problem sessions for physics students 
Caspar van der Wal, 2 4  J anu ary  2 0 0 6 
B ased o n c o u rse m at erial " G o ed Werk c o lleg e g even" , D idO , F ac u lt eit  WT M , T U  
D elf t  ( 1 9 9 7 ) . 
 
Some facts from research and common sense 
Problem sessions: Th e st u d ent s sh ou ld  w ork  9 0 %  of  t h e t ime - no d emonst ra t ions!  
M o st  learning / t eac h ing  m et h o ds are very  inef f ic ient , ex c ept  o ne:  S t u dent s t h at  
ac t ively  t ry  t o  so lve pro b lem s t h em selves, c o m b ined w it h  self -st u dy  w h ere needed. 
R esearc h  sh o w s, t h at  w h en t h e inst ru c t o r dem o nst rat es o n t h e b lac k b o ard h o w  a 
pro b lem  sh o u ld b e so lved, t h e st u dent s rem em b er very  lit t le o ne w eek  lat er. T h ey  
rem em b er a lo t  af t er ac t ively  t ry ing  t h em selves. S o , t h e g o al is t o  h ave t h e st u dent s 
w o rk ing  t h em selves f o r 9 0 %  o f  t h e t im e du ring  t h e pro b lem  sessio ns. T h e inst ru c t o rs 
are o nly  present  t o  sh o rt ly  h elp o u t  w h en a st u dent  g et s st u c k  o r c o nf u sed. 
 
Th e inst ru c t or h a s no t ime t o ex p la in c ont ent s!  O nly  p u t / k eep  t h em on t h e rig h t  p a t h . 
O ne c lass h o u r is 4 5  m inu t es, a g ro u p t y pic ally  h as 2 0  st u dent s. S o , y o u  h ave ab o u t  2  
m inu t es f o r h elping  per st u dent  per c lass h o u r. T h is is very  lit t le t im e!  S o , w e need t o  
w o rk  very  ef f ic ient  and spend lit t le t im e per st u dent . U se t h ese m et h o ds:  
1 )  R at h er t h an t eac h ing  c o nt ent s ( w h ic h  is o f t en w h at  w e lik e t o  do , and w h ic h  is 

int erest ing  and f u n) , f o c u s o n g et t ing  t h e st u dent s b ac k  t o  do ing  u sef u l st u dy  
w o rk  t h em selves as q u ic k  as po ssib le. F o r m o st  q u est io ns o n c o nt ent s, ref er t o  t h e 
b o o k  f o r self  st u dy .  

2 )  Wh en t h ey  h ave a q u est io n o n h o w  t o  g et  f u rt h er w it h  a pro b lem , f o c u s o n g et t ing  
t h em  b ac k  t o  w o rk  o n t h e rig h t  pat h  w it h  m inim al inpu t . O f t en, t h ey  c an disc o ver 
t h em selves w h y  t h ey  are st u c k  and pro c eed af t er ask ing  t h em  a q u est io n ab o u t  t h e 
part  t h at  is in erro r. A f t er t h at  t h ere is no  need t o  st ic k  aro u nd t o  see h o w  it  w o rk s 
o u t . 

3 )  S t im u lat e t h at  st u dent s w o rk  t o g et h er and h elp/ t eac h  eac h  o t h er. R ef er o ne 
st u dent  t o  ano t h er if  y o u  see t h at  it  m ak es a g o o d m at c h  f o r g et t ing  t o g et h er t o  t h e 
g o o d resu lt . 

 
S p end  t ime on mot iv a t ed  st u d ent s,  not  on c omp ensa t ing  la c k  of  w ork  by  la z y  st u d ent s. 
T y pic ally , y o u  h ave t w o  t y pes o f  st u dent s in t h e c lass:  
1 )  S t u dent s t h at  prepared t h e c lass, did so m e h o m ew o rk  o r reading . 
2 )  S t u dent s t h at  c o m e t o t ally  u nprepared. 
T h e g ro u p 1 )  deserves m o st  o f  y o u r t im e and at t ent io n, b u t  g ro u p 2 )  w ill ask  m o re o f  
y o u r t im e. M ak e su re t h is do es no t  h appen, d o not  rew a rd  c oming  t o c la ss 
u np rep a red . T h at  is, spend lit t le t im e o n st u dent s t h at  c o m e u nprepared. I nst ead, pu t  
t h is g ro u p t o  w o rk , b y  indic at ing  w h at  pro b lem  t o  st art  o n, and pu t t ing  t h em  t o  self -
st u dy  in t h e b o o k . T h en, spend m o st  o f  t h e t im e f o llo w ing  u p o n st u dent s t h at  did 
prepare t h e c lass. 
 
Pla nning  a mou nt  of  w ork  f or ex a m/ h omew ork / p roblem session. 
A  ro u g h  g u ideline is t h at  t h e st u dent s w ill c arry  o u t  t h e w o rk  2  t o  3  t im es slo w er t h an 
t h e inst ru c t o rs. 
 
S ilenc e. 
T h e h ardest  part  o f  t eac h ing  is b eing  silent . Wait  lo ng  eno u g h  af t er ask ing  a q u est io n, 
list en, g et  t h e st u dent s t o  b e ac t ive inst ead o f  y o u , g ive f eedb ac k . 



G ood method for ru nni ng  a p rob l em sessi on 
 
A t  t h e b eg inning  o f  t h e t w o / t h ree c lass h o u rs sessio n, u se 2 -5  m inu t es ( no t  m o re! )  f o r 
addressing  t h e g ro u p as a w h o le o n t h ese issu es:  
• w h at  is t h e c ent ral c o nc ept  in t h is sessio n, repeat / su m m ary  f ro m  t h e lec t u res. 
• w h at  is t h e list  o f  pro b lem s t h at  t h e g ro u p w ill w o rk  o n t o day . 
• st im u lat e t h e g ro u p, w h y  are t h ese pro b lem s f u n, ex plain t h at  t h ey  c an h andle 
t h em . 

 
A t  t h e end, u se ag ain 2 -5  m inu t es ( no t  m o re! )  f o r:  
• su m m ariz ing  t h e m ain c o nc ept s ag ain, and t h e m ain insig h t / o b st ac le t h at  sh o w ed 
u p in pro b lem s. 

• anno u nc ing  t h e h o m ew o rk  f o r t h e nex t  sessio n. 
 
I n b et w een, t h e st u dent s sh o u ld w o rk  o n t h e pro b lem s b y  t h em selves, w h ile t h e 
inst ru c t o r m ak es ro u nds t o  c h ec k  pro g ress and t o  sh o rt ly  h elp w h ere needed. I t  is 
o pt im al t o  m ak e ro u nds o f  ab o u t  1 0  m inu t es  
 
V ery  rarely , insert  sh o rt  sessio ns ( f ew  m inu t es o r less)  f o r addressing  t h e ent ire g ro u p. 
O nly  do  t h is w h en t h is is c learly  ef f ic ient . F o r ex am ple w h en every o ne m ak es t h e 
sam e m ist ak e, b ec au se t h e b o o k  is no t  c lear, it  is a g o o d idea t o  q u ic k ly  ex plain t h is in 
a sh o rt  lec t u re f o r t h e w h o le g ro u p. 
 
 
Sy stemati c ap p roach to p rob l em sol v i ng  
 
Y o u  need t o  t eac h  t h e st u dent s in f ac t  t w o  t h ing s;  
1 )  A ppro ac h :  H o w  t o  so lve pro b lem s w it h  a sy st em at ic  m et h o d. 
2 )  Co nt ent s:  H o w  t o  so lve pro b lem s t h at  u se t h e c o nt ent s and c o nc ept s o f  t h e 

spec if ic  c o u rse. 
 
O ne c o u ld arg u e t h at  it  is no t  o u r t ask  t o  do  1 ) , b u t  do ing  so  h as m any  advant ag es:  
• I t  is easier t o  h elp t h e st u dent s in lit t le t im e if  t h eir w rit ing s are lo g ic ally  o rg aniz ed 
• I f  m o st  st u dent s do  it , c o rrec t ing  ex am s t ak es m u c h  less t im e 
• I f  m o st  st u dent s do  it , y o u  c an do  2 )  at  a h ig h er level. 
 
A  sy st em at ic  appro ac h  invo lves t h ree ph ases:  
 
1 )  A naly z e t h e pro b lem :  Wh at  do  t h ey  ac t u ally  ask ?  Wh at  o t h er inf o rm at io n is 
relevant  and m ent io ned. M ak e a sk etch. A re t h ere h int s m ent io ned?  List  t h e relevant  
sy m b o ls and f o rm u la’ s, t h eo ry . 
 
2 )  S t art  so lving  t h e pro b lem . O u t line t h e appro ac h  f irst . Wo rk  o u t  t h e alg eb ra in 
sy m b o ls – no t  in nu m b ers. 
 
3 )  E valu at e t h e o u t c o m e. D o es t h e answ er m ak e sense, is t h e sig n rig h t ?  F inding  t h at  
t h e m ass o f  t h e elec t ro n is -2 5  k g , sh o u ld c au se so m e alarm  and st art  so m e f eedb ac k . 



Consecutively:
1 . Conf ir m ,  b ut stud ent tr ies to 

f ind  p r ob lem  h im self .
2 . H elp  f ind  th e er r or  b y a sk ing  

th e stud ent q uestions.
3 . S h ow  w h er e er r or  is m a d e.

S tud ent k now s h ow  to 
f ollow  a  system a tic 

a p p r oa ch ?

S tud ent k now s a b out th e 
top ic a nd  ca n f ind  th e 

er r or  h im self ?

A ction

Ch eck

Ch eck  th e stud ent’s 
p r og r ess w ith  solving  

th e p r ob lem .

W or k  sh ow s er r or s in 
p r ob lem  solving  

a p p r oa ch  or  m eth od ?

W or k  sh ow s er r or s 
r ela ted  to contents of  th e 

p r ob lem ?

W or k  sh ow s num er ica l 
m isca lcula tion?

All Ok

N o

N o

N o

Y es

Y es

Y es

L et stud ent f ind  er r or : 
1 . W ith out h elp .
2 . W ith  h elp ,  f ind s th e 

er r or  b y a sk ing  th e 
stud ent q uestions.

A sk  stud ent to tr y a g a in.
1 . W ith out h elp
2 . W ith  h elp ,  b y a sk ing  

th e stud ent q uestions.

Consecutively:
1 . R ef er  to b ook  f or  self  stud y.
2 . E x p la in contents ( ta k es 

tim e! ) .

Consecutively:
1 . R ef er  to inf or m a tion on 

system a tic p r ob lem  solving .  
2 . E x p la in system a tic p r ob lem  

solving .

N o

N o

Y es

Y es

Working method for efficient supervision of problem sessions

S t u d e n t  a s ks  q u e s t i o n  
o r  s e e m s  t o  n e e d  h e lp


