
i 
 

 

 

 

P R O J E C T B A S E D L E A R NI N G I N MI D D L E S C H O O L S CI E N C E  

A N D T H E I M P A C T O N S T U D E N T A G E N C Y  

 
b y  
 

C art er E as h  
 
 
 
 
 
 

A pr of es si o n al p a p er s u b mitt e d i n p arti al f ulfill m e nt  
of t h e r e q uir e m e nts f or t h e d e gr e e  

 
of  
 

M ast er of S ci e n c e  
 

in  
 

S ci e n c e E d u c ati o n  
 
 
 

M O N T A N A S T A T E U NI V E R SI T Y   
B o z e m a n, M o nt a n a  

 
 
 

J un e  2 0 2 6  



 
 

 

 

 

 

 

 

© C O P Y RI G H T  

b y  

C art er E as h  

2 0 2 6  

All Ri g hts R es er v e d  



ii 
 

 

T A B L E O F C O N T E N T S  

1.  I N T R O D U C TI O N A N D B A C K G R O U N D ........................................................................ 1   

I ntr o d u cti o n t o R es e ar c h ..................................................................................................... 1   
Si g nifi c a n c e  of St u d y  .......................................................................................................... 2   
R es e ar c h  Q u esti o ns  ............................................................................................................. 3  

2.  C O N C E P T U A L F R A M E W O R K  ....................................................................................... 5   

O v er vi e w  of R el e v a nt R es e ar c h .......................................................................................... 5   
G e n er al  Fi n di n gs a n d T h e m es ............................................................................................. 9   
A p pli c ati o ns  f or A cti o n R es e ar c h ..................................................................................... 1 0   

3.  M E T H O D O L O G Y  ............................................................................................................1 1   

I ntr o d u cti o n ........................................................................................................................1 1   
D e m o gr a p hi cs  ................................................................................................................... 1 2   
Tr e at m e nt  .......................................................................................................................... 1 3   
R es e ar c h M et h o ds  ............................................................................................................. 1 9   

4.  D A T A A N A L Y SI S: C L AI M S A N D E VI D E N C E  ............................................................. 2 1   

R es ults  f or F o c us Q u esti o n # 1 .........................................................................................2 1 1  
R es ults f or F o c us Q u esti o ns # 2 ......................................................................................... 2 7   
R es ults f or F o c us Q u esti o n # 3  .......................................................................................... 3 4   

5.  V A L U E: R E A S O NI N G A N D R E F L E C TI O N  ................................................................. 4 0  

Cl ai ms fr o m t h e St u d y  ...................................................................................................... 4 0  
Val u e of t h e St u d y a n d C o nsi d er ati o n f or F ut ur e R es e ar c h  .............................................. 4 2  
I m p a ct of A cti o n R es e ar c h o n t h e A ut h or  ......................................................................... 4 4  

R E F E R E N C E S CI T E D  ........................................................................................................... 4 7  

A P P E N DI C E S  ...................................................................................................................... 5 0 0  

A P P E N DI X A: I R B E X E M P TI O N .................................................................................. 5 1  
A P P E N DI X B: A C TI V E L E A R N E R P R E A N D P O S T S U R V E Y  .................................. 5 3  
A P P E N DI X C: E C O L O G Y P R E A N D P O S T T E S T  ....................................................... 5 9  
A P P E N DI X D: G U E S T S P E A K E R S U R V E Y  ................................................................ 6 2   
A P P E N DI X E: F L A T H E A D W A T E R S H E D P R O J E C T O V E R VI E W  ............................ 6 5   
A P P E N DI X F: F L A T H E A D W A T E R S H E D R E S O U R C E P A G E  ................................... 6 9  
A P P E N DI X G: P R E S E N T A TI O N R U B RI C  .................................................................... 7 3   
A P P E N DI X H: FI N A L P R E S E N T A TI O N S U R V E Y  ...................................................... 7 6   



iii 
 

 

 

LI S T O F T A B L E S  

Ta bl e                 P a g e  

1.  Ta bl e 1. Tr e at m e nt S c h e d ul e f or Fl at h e a d Ri v er Wat ers h e d Pr oj e ct  ................................ 1 4  

2.  Ta bl e 2 . D at a C oll e cti o n M et h o ds f or t h e t hr e e F o c us Q u esti o ns  .................................... 2 0  

3.  Ta bl e 3: St atisti c al C o m p aris o n of St u d e nt A g e n c y Pr e a n d P ost S ur v e ys 
( N = 7 9) ............................................................................................................................... 2 2   

4.  Ta bl e 4: R es ults of P air e d T -T est ( N = 7 9) .......................................................................... 2 4   

5.  Ta bl e 5: T h e m ati c A n al ysis of We e kl y R efl e cti o ns ( N = 6 9 6)  ........................................... 2 5   

6.  Ta bl e 6: T h e m e Ali g n e d St u d e nt Q u ot es ( N = 7 9) .............................................................. 2 6  

7.  Ta bl e 7: St atisti c al C o m p aris o n of Pr e a n d P ost Tests ( N = 7 9)  ......................................... 2 8  

8.  Ta bl e 8: R es ults of  E c ol o g y A s s es s m e nt  P air e d T -Test ( N = 7 9) ........................................ 3 0  

9.  Ta bl e 9: Fr e q u e n c y a n d P er c e nt a g e of Pr ofi ci e n c y ( N = 7 9)  .............................................. 3 2  

1 0.  Ta bl e 1 0: G u est S p e a k er Eff e cts o n St u d e nt L e ar ni n g ( N = 7 9)  ......................................... 3 4  

1 1.  Ta bl e 1 1: G u est S p e a k er Eff e cts o n St u d e nt M oti v ati o n t o L e ar n ( N = 7 9)  ....................... 3 5   

1 2.  Ta bl e 1 2: Fi n al Pr es e nt ati o n Eff e cts o n St u d e nt M oti v ati o n ( N = 7 5) ................................ 3 7  

1 3.  Ta bl e 1 3: I nt er vi e w R es p o ns es ( N = 1 5) ............................................................................. 3 8  

 

 



i v 
 

 

LI S T O F FI G U R E S  

Fi g ur e                 P a g e  

1.   Fi g ur e 1: B u c k I nstit ut e G ol d St a n d ar ds of Pr oj e ct D esi g n a n d Te a c hi n g 
Pr a cti c es   ............................................................................................................................. 7   

2.  Fi g ur e 2. V A R K a n d M ulti pl e I nt elli g e n c es S ur v e y R es ults ( N = 7 9)   .............................. 1 2   

3.  Fi g ur e 3. St u d e nt E x a m pl es of Wat ers h e d I n q uir y A cti vit y   ............................................ 1 6   

4.  Fi g ur e 4: E x a m pl es of St u d e nt Pr oj e cts t o t e a c h ot h ers o utsi d e of s c h o ol   ...................... 1 7     

5.  Fi g ur e 5: E x a m pl es of St u d e nt Pr es e nt ati o ns  ................................................................... 1 8  

6.  Fi g ur e 6: A v er a g e S c or e C o m p aris o n f or A cti v e L e ar n er Pr e a n d P ost 
S ur v e ys ( N = 7 9)  ................................................................................................................. 2 3  

7.  Fi g ur e 7: Distri b uti o n of A v er a g e Pr et est S c or es ( N = 7 9)  ................................................. 2 9  

8.  Fi g ur e 8: Distri b uti o n of A v er a g e P ostt est S c or es ( N = 7 9)  ............................................... 2 9   

9.  Fi g ur e 9: Pr et est S c or es a n d N or m ali z e d G ai ns ( N = 7 9)  ................................................... 3 1  

1 0.  Fi g ur e 1 0: Distri b uti o n of Pr ofi ci e n c y S c or es ( N = 7 9)  ..................................................... 3 3  

 

 

 



v  
 

 

 

A B S T R A C T  

Tr a diti o n al cl as sr o o ms  ar e  t e a c h er-c e nt er e d l e ar ni n g e n vir o n m e nt s t h at r ely  o n t e a c h ers 
m a ki n g d e cisi o ns  a b o ut w h at is  g oi n g t o b e  l e ar n e d a n d h o w it will b e l e ar n e d. S t u d e nts b e c o m e 
p as si v e p arti ci p a nts  wit h li mit e d o p p ort u niti es t o m a k e c h oi c es, f e el o w n ers hi p of t h e l e ar ni n g 
pr o c es s, or  e x p eri e n c e c oll a b or ati v e a cti viti es.  I n a m or e st u d e nt-c e nt er e d l e ar ni n g e n vir o n m e nt, 
t h e t e a c h er f a cilit at es st u d e nts t o b e c o m e a cti v e p arti ci p a nts i n t h e l e ar ni n g pr o c es s b y  
e m p o w eri n g t h e m t o dri v e t h e l e ar ni n g pr o c es s. C oll a b or ati o n, s elf -as s es s m e nt, a n d c h oi c e l e a d 
t o a s e ns e of o w n ers hi p a n d e n g a g e m e nt t h at b e n efit st u d e nts i n s c h o ol a n d b e y o n d . 

T h e p ur p os e of t his st u d y w as  t o d et er mi n e w h et h er Pr oj e ct-B as e d L e ar ni n g ( P B L) is a n 
eff e cti v e st u d e nt -c e nt er e d l e ar ni n g str at e g y  t h at c a n i m p a ct st u d e nt a g e n c y, l e ar ni n g, a n d 
m oti v ati o n i n mi d dl e s c h o ol s ci e n c e st u d e nts . T h e P B L u nit b e g a n wit h l o c al o ut d o or 
pr of es si o n als s h ari n g a ut h e nti c c ar e er e x p eri e n c es a n d s ci e n c e m et h o ds wit h st u d e nts, w h o t h e n 
s el e ct e d a t o pi c t o r es e ar c h. St u d e nts cr e at e d pr oj e cts t o t e a c h ot h ers a b o ut t h e i m p ort a n c e of t h e 
l o c al w at ers h e d a n d e c os yst e m b ef or e pr es e nti n g t h eir w or k t o s c h o ol st aff, p ar e nts, a n d t h e s a m e 
o ut d o or pr of es si o n als.   

T hr o u g h o ut t h e u nit, st u d e nts c o m pl et e d l e ar ni n g s ur v e ys, s elf -r efl e cti o ns, a n d 
as s es s m e nts t o d et er mi n e  t h e i m p a ct of st u d e nt -c e nt er e d str at e gi es  o n l e ar ni n g a n d e n g a g e m e nt. 
T h e r es ults s h o w e d  si g nifi c a nt  i m p a ct o n st u d e nt a g e n c y i n t h e ar e as of st u d e nt v oi c e, c h oi c e, 
o w n ers hi p, r efl e cti o n, a n d c oll a b or ati o n. A n al ysis of s ur v e ys a n d r efl e cti o ns s h o w e d a n i n cr e as e 
i n m oti v ati o n  t o l e ar n s ci e n c e r es ulti n g fr o m a ut h e nti c  c o n n e cti o ns t o t h e c o m m u nit y a n d r e al-
w orl d t o pi cs . S t u d e nts r e p ort e d t h e y e nj o y e d h a vi n g c h oi c es i n t h eir l e ar ni n g, c oll a b or ati n g wit h 
cl as s m at es , a n d cr e ati n g pr oj e cts c o n n e ct e d t o r el e v a nt e n vir o n m e nt al is s u es i n t h eir c o m m u nit y.  

T h is st u d y s h o w e d t h at  P r oj e ct-B as e d L e ar ni n g  str at e gi es h a v e a p ositi v e i m p a ct o n  
st u d e nt a g e n c y, m oti v ati o n , a n d l e ar ni n g i n mi d dl e s c h o ol s ci e n c e cl as sr o o ms. A ut h e nti c 
c o m m u nit y c o n n e cti o ns, st u d e nt c h oi c e, a n d c oll a b or ati v e l e ar ni n g e x p eri e n c es i n cr e as e d 
st u d e nts’ s e ns e of o w n ers hi p a n d e n g a g e m e nt i n t h e l e ar ni n g pr o c es s.  
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C H A P T E R O N E  

I N T R O D U C TI O N A N D  B A C K G R O U N D   

I ntr o d u cti o n t o R es e ar c h 

Tr a diti o n al l e ar ni n g r eli es o n t h e t e a c h er t o d eli v er c o nt e nt t hr o u g h dir e ct i nstr u cti o n wit h 

st u d e nts r el e g at e d t o p as si v e l e ar n ers i nst e a d of a cti v e p arti ci p a nts i n t h e l e ar ni n g pr o c es s. 

St u d e nts h a v e a li mit e d v oi c e i n h o w t h e cl as sr o o m o p er at es, a n d t h e c o nt e nt, p a c e, a n d str u ct ur e 

of t h e l es s o ns ar e d e ci d e d b y t h e t e a c h er. I n t h e t e a c h er -c e nt er e d cl as sr o o m, t h e st u d e nts 

t y pi c all y h a v e v er y littl e c h oi c e o n t h e pr o c es s a n d pr o d u ct of t h eir l e ar ni n g. St u d e nts f e el littl e 

o w n ers hi p of t h e l e ar ni n g pr o c es s  wit h o ut ti m e t o s elf-as s es s a n d r efl e ct o n t h eir l e ar ni n g. 

F e e d b a c k c o m es i n t h e f or m of fi n al gr a d es a n d st u d e nts d o n ot g et o p p ort u niti es t o m a k e 

i m pr o v e m e nts or c orr e ct mist a k es. C oll a b or ati o n c o m es i n t h e f or m of s h ort a cti viti es or gr o u p 

w or k, wit h t h e t e a c h er g ui di n g t h e d e cisi o ns of ti m e m a n a g e m e nt a n d t e a m w or k.  

I n c o ntr ast, a st u d e nt-c e nt er e d cl as sr o o m p ositi o ns t h e t e a c h er as a f a cilit at or a n d pl a c es 

st u d e nts at t h e c e nt er of t h e l e ar ni n g pr o c es s as a cti v e l e ar n ers. St u d e nts ar e e n c o ur a g e d t o us e 

t h eir v oi c es t o as k q u esti o ns a n d c o ntri b ut e t o t h e l e ar ni n g of oth ers. St u d e nts c h o os e t o pi cs t o 

e x pl or e wit h t h e g ui d a n c e of t h e t e a c h er a n d w or k i n d e p e n d e ntl y or i n gr o u ps t o cr e at e pr oj e cts 

f or a n a ut h e nti c a u di e n c e b e y o n d t h e cl as sr o o m. St u d e nts d e v el o p a s e ns e of o w n ers hi p as t h e y 

m a k e d e cisi o ns a b o ut w h at t h e y l e a r n a n d h o w t h e y c o m pl et e t h eir w or k. Te a c h ers s u p p ort 

st u d e nts as t h e y r efl e ct o n t h eir w or k, m a k e i m pr o v e m e nts, a n d t hi n k criti c all y a b o ut s ol vi n g 

r e al-w orl d pr o bl e ms. I n st u d e nt -c e nt er e d l e ar ni n g e n vir o n m e nts, st u d e nts e n g a g e i n c oll a b or ati o n 

b y m a n a gi n g  t h eir o w n w or kfl o w a n d d e cisi o n-m a ki n g.  
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Pr oj e ct -B as e d L e ar ni n g ( P B L) is a st u d e nt -c e nt er e d t e a c hi n g m et h o d i n w hi c h st u d e nts 

“l e ar n b y a cti v el y e n g a gi n g i n r e al -w orl d a n d p ers o n all y m e a ni n gf ul pr oj e cts ” ( B u c k I nstit ut e f or 

E d u c ati o n, n. d.). T his m et h o d cr e at es a n e n g a gi n g cl as sr o o m w h er e st u d e nt s b e c o m e a g e nts of 

t h eir o w n l e ar ni n g. T h e y h a v e v oi c e a n d c h oi c e i n w h at is l e ar n e d a n d h o w it is l e ar n e d a n d 

d e v el o p a s e ns e of o w n ers hi p w h e n t h e y r efl e ct o n w h at t h e y l e ar n a n d r e c ei v e f e e d b a c k fr o m 

ot h ers i n a c oll a b or ati v e s etti n g. T h e pr oj e ct t h e y cr e at e is pr es e nt e d t o a n a ut h e nti c a u di e n c e t o 

h el p st u d e nts c o n n e ct wit h ot h ers a n d wit h t h e c o m m u nit y o utsi d e  t h e cl as sr o o m ( Ar c h er, 2 0 2 4). 

            T his a cti o n r es e ar c h pr oj e ct e x a mi n es t h e i m p a ct of Pr oj e ct -B as e d L e ar ni n g wit hi n a 

K alis p ell Mi d dl e S c h o ol s e v e nt h -gr a d e e c ol o g y c urri c ul u m c e nt er e d o n t h e Fl at h e a d Wat ers h e d 

n e ar K alis p ell, M o nt a n a. T h e r es e ar c h t o o k pl a c e o v er a s e v e n -w e e k p eri o d, b e gi n ni n g wit h 

g u est l e ct ur es b y l o c al pr of es si o n als a n d c ul mi n at e d  i n a st u d e nt-c e nt er e d pr oj e ct t h at st u d e nts 

pr es e nt e d t o a n a ut h e nti c a u di e n c e of st u d e nts, p ar e nts, st aff, a n d c o m m u nit y m e m b ers. T h e 

p ur p os e of t h e pr oj e ct w as  t o u n d erst a n d h o w P B L i nfl u e n c es st u d e nt a g e n c y, c o nt e nt m ast er y, 

a n d m oti v ati o n wit hi n a n a ut h e nti c l e ar ni n g e n vir o n m e nt.  

Si g nifi c a n c e of St u d y  

T his st u d y a d dr es s e d  t h e n e e d t o i n cr e as e st u d e nt a g e n c y a n d  d e e p e n st u d e nts’ 

u n d erst a n di n g of s ci e n c e c o n c e pts t hr o u g h m or e a ut h e nti c, st u d e nt -c e nt er e d l e ar ni n g 

e x p eri e n c es. T h e l es s o ns g a v e  st u d e nts o p p ort u niti es  t o e n g a g e wit h r e al-w orl d d at a s ets, i nt er a ct 

wit h c o m m u nit y m e m b ers, a n d cr e at e a ut h e nti c pr oj e cts  t o s h ar e wit h t h e c o m m u nit y. St u d e nt 

i n v ol v e m e nt c a n i n cr e as e t h eir c o m p et e n c y  i n a c a d e mi cs a n d 2 1st-c e nt ur y s kills s u c h as  

c oll a b or ati o n a n d pr o bl e m s ol vi n g. M or e i m p ort a ntl y, t h e a ut h e nti c as p e cts of t h e pr oj e ct h el p e d  
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st u d e nts  b e c o m e st e w ar ds of t h e l o c al e n vir o n m e nt b y l e ar ni n g t o a p pr e ci at e t h e e c os yst e m i n 

w hi c h t h e y li v e.  

U si n g a mi x e d -m et h o ds d esi g n, t h e st u d y i n c or p or at es pr e - a n d p ost -s ur v e ys, st u d e nt 

r efl e cti o ns, st u d e nt i nt er vi e w s, a n d c o nt e nt k n o wl e d g e as s es s m e nts t o c a pt ur e c h a n g es i n st u d e nt 

p er c e pti o ns a n d a c a d e mi c p erf or m a n c e. T h es e m et h o ds  pr o vi d e d  a c o m pl et e pi ct ur e of h o w P B L 

s u p p orts d e e p er u n d erst a n di n g of w at ers h e d e c ol o g y w hil e pr o m oti n g st u d e nt a g e n c y a n d 

m oti v ati o n t o l e ar n . Fi n di n gs fr o m t his st u d y will i nf or m b est pr a cti c es f or i nt e gr ati n g P B L i nt o 

mi d dl e s c h o ol s ci e n c e i nstr u cti o n, str e n gt h e n P ers o n ali z e d C o m p et e n c y -B as e d E d u c ati o n 

( P C B E) i m pl e m e nt ati o n i n o ur s c h o ol distri ct, a n d pr o m ot e a ut h e nti c l e ar ni n g e x p eri e n c es 

c o n n e ct e d t o r e al is s u es i n t h e Fl at h e a d c o m m u nit y i n n ort h w est M o nt a n a.  

F or c oll e a g u es i n m y distri ct, t his pr oj e ct pr o vi d e s  a m o d el f or h o w t o pl a n a n d 

i m pl e m e nt P B L eff e cti v el y i n t h e s ci e n c e cl as sr o o m. K alis p ell S D # 5 is s hifti n g t o w ar d m or e 

e x p eri e nti al a n d p erf or m a n c e -b as e d l e ar ni n g t hr o u g h P C B E , a n d t his a cti o n r es e ar c h c a n off er 

i nsi g ht i nt o e x p eri e nti al str at e gi es. O n a br o a d er l e v el, t his pr oj e ct c o ntri b ut es t o a gr o wi n g b o d y 

of r es e ar c h o n t h e i m pl e m e nt ati o n of P B L t o s u p p ort b est pr a cti c es t h at pr o m ot e st u d e nt a g e n c y. 

St u d e nt a g e n c y is t h e pr o c es s t hr o u g h w hi c h st u d e nt s t a k e o w n ers hi p of t h eir l e ar ni n g b y s etti n g 

g o als, c h o osi n g h o w t h e y l e ar n, a n d d e v el o pi n g  a gr o wt h mi n ds et ( K n o wl e d g e W or ks, n. d.).  

R es e ar c h Q u esti o ns  

R es e ar c h Q u esti o n # 1:  H o w d o es t h e i m pl e m e nt ati o n of Pr oj e ct -B as e d L e ar ni n g aff e ct st u d e nt 

a g e n c y i n mi d dl e s c h o ol s ci e n c e ?  

R es e ar c h Q u esti o n # 2: H o w d o es P B L i m p a ct st u d e nts' a bilit y t o l e ar n a n d c o m pr e h e n d M o nt a n a 

S ci e n c e St a n d ar d M S -L S 2 ?  
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R es e ar c h Q u esti o n # 3: H o w d o a ut h e nti c e x p eri e n c e s i n a P B L u nit i nfl u e n c e st u d e nt m oti v ati o n 

a n d l e ar ni n g c o m p ar e d t o tr a diti o n al i nstr u cti o n ?  
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C H A P T E R T W O   

C O N C E P T U A L F R A M E W O R K   

O v er vi e w of R el e v a nt R es e ar c h  

T h er e h as b e e n e xt e nsi v e r es e ar c h o v er t h e l ast 2 0 y e ars o n t h e eff e cti v e n es s of Pr oj e ct -

B as e d L e ar ni n g a n d its p ositi v e i m p a ct o n st u d e nt a g e n c y a n d l e ar ni n g. F o ur r el e v a nt s o ur c es 

w er e es p e ci all y v al u a bl e w hil e cr e ati n g a n d d esi g ni n g t his a cti o n r es e ar c h  pr oj e ct. First, I 

r e vi e w e d p ast M S S E c a pst o n es a n d f o u n d o n e b y P a m el a Dr es h er o n t h e eff e cts of i m pl e m e nti n g 

P B L i n mi d dl e s c h o ol. H er c a pst o n e p a p er pr o vi d e d i nsi g ht i nt o pr oj e ct d esi g n a n d m et h o ds of 

d at a c oll e cti o n. S e c o n d, a b o o k titl e d H a c ki n g Pr oj e ct -B as e d L e ar ni n g: 1 0 E as y St e ps t o P B L 

a n d I n q uir y i n t h e Cl as s r o o m  b y C o o p er a n d M ur p h y  ( 2 0 1 7) pr o vi d e d a fr a m e w or k f or d esi g ni n g 

m y u nit wit h st u d e nts a n d w as a n i m p ort a nt r es o ur c e f or u n d erst a n di n g t h e es s e nti al c o m p o n e nts 

of a ut h e nti c P B L. T hir d, i nf or m ati o n fr o m t h e P B L W or ks w e bsit e pr o vi d e d i nsi g ht i nt o t h e G ol d 

St a n d ar d Pr a cti c es of P B L a n d i ts i m pl e m e nt ati o n i n t h e cl as sr o o m. Fi n all y, A H a n d b o o k f or 

P er s o n aliz e d C o m p et e n c y -B as e d E d u c ati o n  ( P C B E) pr o vi d e d v al u a bl e i nsi g ht i nt o t h e o v erl a p 

b et w e e n P B L a n d P C B E wit h r e g ar d t o e n g a gi n g st u d e nts i n a ut h e nti c l e ar ni n g e x p eri e n c es.  

P a m el a Dr es h er’s a cti o n r es e ar c h st u d y, T h e Eff e cts of I m pl e m e nti n g Pr oj e ct -B as e d 

L e ar ni n g i n t h e Mi d dl e S c h o ol S ci e n c e Cl as s r o o m  ( 2 0 1 3), e x pl or e d w h et h er f ull y i m pl e m e nti n g 

Pr oj e ct -B as e d L e ar ni n g ( P B L) c o ul d i m pr o v e l e ar ni n g c o m p ar e d t o tr a diti o n al h a n ds -o n 

i nstr u cti o n. W or ki n g wit h fi v e s e v e nt h-gr a d e cl as s es, s h e s hift e d fr o m is ol at e d a cti viti es t o 

p ur p os ef ul, i n q uir y -dri v e n l es s o ns gr o u n d e d i n a ut h e nti c s ci e ntifi c pr o bl e ms. H er P B L a p pr o a c h 

e m p h asi z e d m e a ni n gf ul q u esti o ns, c oll a b or ati o n, cl e ar l e ar ni n g g o als, a n d o n g oi n g f or m ati v e 
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as s es s m e nt. Dr es h er us e d s ur v e ys a n d i nt er vi e w s t o fi n d t h at b ot h tr e at m e nt a n d n o n -tr e at m e nt 

gr o u ps m ai nt ai n e d p ositi v e attit u d es t o w ar d s ci e n c e, t h o u g h P B L st u d e nts r e p ort e d a d e e p er 

c o n n e cti o n t o n at ur e a n d t h eir fi el d i n v esti g ati o ns. P ost -as s es s m e nt s c or es w er e si mil ar, b ut t h e 

tr e at m e nt gr o u p a c hi e v e d t h es e r es ults wit h mi ni m al dir e ct i nstr u cti o n, r el yi n g i nst e a d o n 

r es e ar c h a n d r e al-w orl d o bs er v ati o n. T h e st u d y s u g g ests t h at w hil e t est s c or es m a y n ot diff er 

si g nifi c a ntl y, P B L str e n gt h e ns e n g a g e m e nt, r el e v a n c e, a n d a ut h e nti c l e ar ni n g e x p eri e n c es.  

            H a c ki n g Pr oj e ct -B as e d L e ar ni n g  b y C o o p er a n d M ur p h y ( 2 0 1 7) pr o vi d e d a pr a cti c al 

g ui d e f or i m pl e m e nti n g Pr oj e ct -B as e d L e ar ni n g ( P B L) i n cl as sr o o ms t hr o u g h t e n " h a c ks " t h at 

a d dr es s c o m m o n c h all e n g es. T his b o o k e m p h asi z es cl arit y i n d efi ni n g l e ar ni n g g o als w hil e 

f ost eri n g a “ c ult ur e of i nq uir y ” w h er e st u d e nts t a k e o w n ers hi p of t h eir l e ar ni n g. It o utli n es 

str at e gi es f or s c aff ol di n g P B L i nt o m a n a g e a bl e p h as es, i n c or p or ati n g st u d e nt v oi c e a n d c h oi c e, 

a n d as s es si n g l e ar ni n g eff e cti v el y t hr o u g h f or m ati v e as s es s m e nts a n d r u bri cs. T h e a ut h ors 

illustr at e d t h e i m p ort a n c e of est a blis hi n g c o m m u nit y p art n ers hi ps a n d a ut h e nti c a u di e n c es wit hi n 

a P B L u nit. I nt e gr ati n g t h es e pri n ci pl es i nt o t h e l es s o ns gi v es st u d e nts a s e ns e of r el e v a n c e a n d 

c o n n e cti o n t o i n cr e asi n g q u alit y of w or k a n d a c c o u nt a bilit y. Fi n all y, t h e y hi g hli g ht t h e 

i m p ort a n c e of ti m e m a n a g e m e nt, c oll a b or ati o n, a n d it er ati v e l e ar ni n g t o e n c o ur a g e st u d e nts t o 

r efi n e t h eir w or k b as e d o n f e e d b a c k.  

T h e t hir d r el e v a nt s o ur c e f or i nf or m ati o n o n Pr oj e ct -B as e d L e ar ni n g is t h e P B L W or ks 

w e bsit e cr e at e d b y t h e B u c k I nstit ut e f or E d u c ati o n. T h e r es o ur c es o n t h e w e bsit e s u p p ort t h e 

r es e ar c h of C o o p er a n d M ur p h y ( 2 0 1 7) b y e m p h asi zi n g t h e i m p ort a n c e of t h e s a m e f u n d a m e nt al 

pri n ci pl es of st u d e nt -c e nt er e d l e ar ni n g. T h e w e bsit e f urt h er d efi n es  t h e S e v e n G ol d St a n d ar ds f or 
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P B L Pr oj e ct D esi g n a n d t h e S e v e n G ol d St a n d ar ds f or P B L Te a c hi n g Pr a cti c es ( B u c k I nstit ut e 

f or E d u c ati o n, n. d.). 

Fi g ur e 1: B u c k I nstit ut e G ol d St a n d ar ds of Pr oj e ct D esi g n a n d Te a c hi n g Pr a cti c es  

T h e first i m a g e i n Fi g ur e 1 s h o w s t h e G ol d St a n d ar d Pr oj e ct D esi g n el e m e nts i n Pr oj e ct -

B as e d L e ar ni n g ( B u c k I nstit ut e f or E d u c ati o n, 2 0 1 9 a). Pr oj e ct d esi g n us u all y b e gi ns wit h a 

c h all e n gi n g pr o bl e m f or st u d e nts t o i n v esti g at e t hr o u g h i n q uir y -dri v e n e x p eri e n c es. T his e n a bl es 

st u d e nts t o fi n d r es o ur c es f or i nf or m ati o n a n d o p p ort u niti es t o a p pl y t h e i nf or m ati o n. 

A ut h e nti cit y, st u d e nt v oi c e, st u d e nt c h oi c e, a n d r efl e cti o n ar e als o es s e nti al c o m p o n e nts t h at 

cr e at e o w n ers hi p. Criti q u e a n d r e visi o n ar e pr o c es s es t hr o u g h w hi c h st u d e nts gi v e, r e c ei v e, a n d 

a p pl y f e e d b a c k fr o m t e a c h ers a n d cl as s m at es. Fi n all y, t h e st u d e nts cr e at e a pr o d u ct t o s h ar e t h eir 

fi n di n gs b e y o n d t h e cl as sr o o m ( B u c k I nstit ut e f or E d u c ati o n, 2 0 1 9 a).  

G ol d St a n d a r d P B L G ol d St a n d a r d P B L - -S e v e n E s s e nti al Pr oj e ct S e v e n Pr oj e ct B a s e d 

D e si g n El e m e nt s T e a c hi n g Pr a cti c e s 
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T h e s e c o n d i m a g e i n Fi g ur e 1 s h o w s t h e G ol d St a n d ar d Te a c hi n g Pr a cti c es i n Pr oj e ct -

B as e d L e ar ni n g ( B u c k I nstit ut e f or E d u c ati o n, 2 0 1 9 b). Te a c hi n g pr a cti c es us u all y st art at t h e 

d esi g n a n d pl a n p h as e, i n w hi c h t e a c h ers cr e at e a n d pl a n f or a pr oj e ct l a u n c h, i n cl u di n g ali g ni n g 

t h e c o nt e nt t o st a n d ar ds. O n c e t h e pr oj e ct is l a u n c h e d, t e a c h ers n e e d t o “ e x pli citl y a n d i m pli citl y 

pr o m ot e st u d e nt i n d e p e n d e n c e a n d gr o wt h ” ( B u c k I n stit ut e f or E d u c ati o n, 2 0 1 9 b). A s t h e pr oj e ct 

c o nti n u es, t e a c h ers m a n a g e a cti viti es t o h el p st u d e nt s st a y o n t as k, us e r es o ur c es, a n d m e et 

d e a dli n es. S c aff ol di n g i n cl u d es m e eti n g o n e -o n -o n e wit h st u d e nts or e m pl o yi n g ot h er s m all -

gr o u p i nstr u cti o n al str at e gi es t o h el p st u d e nts r e a c h g o als. S u m m ati v e a n d f or m ati v e as s es s m e nts 

ar e us e d t o d et er m i n e st u d e nt pr o gr es s t o w ar d l e ar ni n g g o als a n d m a y i n cl u d e s elf- a n d p e er 

e v al u ati o ns as w ell. T h e fi n al t e a c hi n g pr a cti c e s u g g ests t h at t e a c h ers a ct t o e n g a g e a n d c o a c h 

st u d e nts t hr o u g h o ut t h e pr oj e ct t o pr o m ot e a st u d e nt -c e nt er e d l e ar ni n g e n vir o n m e nt r at h er t h a n a 

t e a c h er-c e nt er e d a p pr o a c h  ( B u c k I nstit ut e f or E d u c ati o n, 2 0 1 9 b). 

Fi n all y, A H a n d b o o k f or P er s o n aliz e d C o m p et e n c y -B as e d E d u c ati o n  b y R o b ert J. 

M ar z a n o, J e n nif er S. N orf or d, Mi c h ell e Fi n n, a n d D e v o n Fi n n III ( 2 0 1 7) e m p h asi z es t h at 

e d u c ati o n s h o ul d b e g ui d e d b y c o m p et e n ci es t h at st u d e nts m ast er. F or t his a cti o n r es e ar c h 

pr oj e ct, t h er e is l es s f o c us o n t h e us e of P C B E c o m p et e n c y s c al es a n d m or e e m p h asis o n 

pri n ci pl es of p ers o n ali z e d l e ar ni n g a n d st u d e nt a g e n c y. M ar z a n o  et al. ( 2 0 1 7) d efi n e st u d e nt 

a g e n c y as “t h e c a p a cit y a n d pr o p e nsit y t o t a k e p ur p o s ef ul i niti ati v e — t h e o p p osit e of 

h el pl es s n es s ” ( p. 3 7). Te a c h er str at e gi es t o “ as sist st u d e nts i n d e v el o pi n g a g e n c y i n cl u d e … 

i nt e gr ati n g st u d e nt v oi c e a n d c h oi c e i nt o t h e t e ac hi n g a n d l e ar ni n g pr o c es s ” ( M ar z a n o et al., 

2 0 1 7, p. 3 8). T h e y c o nti n u e b y s a yi n g t h at i n P C B E, st u d e nts d e v el o p a s e ns e of o w n ers hi p a n d 

“i d e ntif y b e h a vi or al tr aits n e c es s ar y t o m e et cl as sr o o m g o als, cr e at e t o ols f or m e as uri n g 



9  
 

 

pr o gr es s, a n d est a blis h pr o c es s es f or s etti n g g o als, m o nit ori n g pr o gr es s, a n d r efl e cti n g ” 

( M ar z a n o et al., 2 0 1 7, p. 3 8). T h e f o c us of P C B E is li k e P B L i n t h at b ot h pr o m ot e st u d e nt 

e n g a g e m e nt i n r e al -w orl d pr oj e cts w h er e st u d e nts a p pl y t h eir k n o wl e d g e t o s ol v e pr o bl e ms. B ot h 

e d u c ati o n al fr a m e w or ks pl a c e a hi g h v al u e o n st u d e nt a g e n c y b y e m p o w eri n g st u d e nts t o m a k e 

d e cisi o ns a n d t a k e o w n ers hi p of t h ei r l e ar ni n g i n a st u d e nt-c e nt er e d e n vir o n m e nt.  

G e n er al Fi n di n gs a n d T h e m es  

T h er e ar e m a n y k e y c o m p o n e nts of Pr oj e ct -B as e d L e ar ni n g ( P B L) a n d P ers o n ali z e d 

C o m p et e n c y -B as e d E d u c ati o n  ( P C B E) t h at o v erl a p. PB L  is d efi n e d as a t e a c hi n g m et h o d i n 

w hi c h st u d e nts l e ar n b y a cti v el y e n g a gi n g i n r e al -w orl d a n d p ers o n all y m e a ni n gf ul pr oj e cts 

( B u c k I nstit ut e f or E d u c ati o n, n. d.). A c c or di n g t o t h e H Q P B L w e bsit e, P B L  is “ a n i m p ort a nt 

i nstr u cti o n al a p pr o a c h t h at e n a bl es st u d e nts t o m ast er a c a d e mi c s kills a n d c o nt e nt k n o wl e d g e, 

d e v el o p s kills n e c es s ar y f or f ut ur e s u c c es s, a n d b uil d t h e p ers o n al a g e n c y n e e d e d t o t a c kl e lif e’s 

a n d t h e w orl d’s c h all e n g es ” ( Hi g h Q u alit y Pr o j e ct B as e d L e ar ni n g, 2 0 1 8, p. 1). Si mil arl y, PC B E  

f o c us es o n a ut h e nti c pr oj e cts wit h a n e m p h asis o n b uil di n g st u d e nt a g e n c y. T h e F o u n d ati o n f or 

E x c ell e n c e i n E d u c ati o n d efi n es P C B E as a s yst e m t h at pr o m ot es hi g h er -l e v el l e ar ni n g t hr o u g h 

m ast er y of c o n c e pts a n d a ut h e nti c pr oj e ct -b as e d l e ar ni n g t h at e n h a n c es st u d e nt a g e n c y ( M ar z a n o 

et al., 2 0 1 7, p p. 1 – 7).  

            T h e es s e nti al c o n c e pts t h at c o n n e ct P B L a n d P C B E c a n b e s u m m ari z e d i nt o fi v e m aj or 

t h e m es t h at st a n d o ut as g ui d es f or tr a nsiti o ni n g fr o m tr a diti o n al t e a c h er-c e nt er e d l e ar ni n g 

m et h o ds t o st u d e nt -c e nt er e d l e ar ni n g. T h e first t h e m e st at es t h at l e ar ni n g is a n a ut h e nti c st u d e nt -

c e nt er e d e x p eri e n c e i n w hi c h st u d e nts h a v e v oi c e a n d c h oi c e i n t h e f o c us of t h eir c o m m u nit y -

b as e d pr oj e cts ( M ar z a n o et al., 2 0 1 7, p. 5 8). T h e s e c o n d t h e m e is t h e d e v el o p m e nt of 
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c oll a b or ati o n s kills,  s o st u d e nts l e ar n t o b e eff e cti v e c o m m u ni c at ors wit hi n a gr o u p ( Hi g h 

Q u alit y Pr oj e ct B as e d L e ar ni n g, 2 0 1 8, p. 4). T h e t hir d t h e m e f o c us es o n t h e i m p ort a n c e of 

r efl e cti o n a n d f e e d b a c k f or st u d e nts t o t hi n k criti c all y a b o ut t h e pr o d u ct a n d pr o c es s of t h eir 

pr oj e ct ( Hi g h Q u alit y Pr oj e ct B as e d L e ar ni n g, 2 0 1 8, p. 5). B uil di n g st u d e nt a g e n c y is t h e f o urt h 

t h e m e, i n w hi c h st u d e nts t a k e o w n ers hi p of t h eir l e ar ni n g t hr o u g h s elf-as s es s m e nt a n d pr oj e ct 

m a n a g e m e nt ( M ar z a n o et al., 2 0 1 7, p. 6 8). Fi n all y, t h e fift h t h e m e is cr e ati n g i nt ell e ct u al 

c h all e n g es  b y e n g a gi n g st u d e nts i n a ns w eri n g c o m m u nit y -b as e d pr o bl e ms t hr o u g h a n al ysis, 

i n q uir y, a n d criti c al t hi n ki n g ( Hi g h Q u alit y Pr oj e ct B as e d L e ar ni n g, 2 0 1 8, p. 3). 

A p pli c ati o ns f or A cti o n R es e ar c h  

 
T h e Fl at h e a d Wat ers h e d P B L a cti o n r es e ar c h pr oj e ct h as s e v er al i m p ort a nt a p pli c ati o ns 

f or i m pr o vi n g i nstr u cti o n al d esi g n a n d s u p p orti n g d e e p er l e ar ni n g i n mi d dl e s c h o ol s ci e n c e. B y 

e n g a gi n g st u d e nts i n t h e i n v esti g ati o n of t h e l o c al w at ers h e d, t h e pr oj e ct t e a c h es st u d e nts 

e c ol o g y st a n d ar ds b y st u d yi n g l o c al e n vir o n m e nt al is s u es t h at dir e ctl y a p pl y t o o ur c o m m u nit y. 

T h e pr oj e ct als o s u p p orts t h e g o als of P C B E b y e n h a n ci n g st u d e nt a g e n c y a n d m ast er y l e ar ni n g. 

L e ar ni n g fr o m a n a ut h e nti c a u di e n c e of c o m m u nit y m e m b ers e n c o ur a g es st u d e nts t o t a k e 

o w n ers hi p of t h eir w or k, m a k e m e a ni n gf ul c h oi c es, a n d tr a c k t h eir pr o gr es s t o w ar d a g o al f or t h e 

pr es e nt ati o n t o t h os e s a m e c o m m u nit y m e m b ers. A s a r es ult, t h e P B L u nit e n h a n c es st u d e nt 

a g e n c y wit h r e al -w orl d pr o bl e m -s ol v i n g ali g n e d wit h P C B E str at e gi es t h at K alis p ell S c h o ol 

Distri ct # 5 is i m pl e m e nti n g.  
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C H A P T E R T H R E E  

M E T H O D O L O G Y   

I ntr o d u cti o n 

T h e p ur p os e of t his r es e ar c h is t o i m pl e m e nt a P B L u nit i nt o t h e mi d dl e s c h o ol cl as sr o o m 

t o d et er mi n e t h e v al u e it h as i n b uil di n g st u d e nt a g e n c y a n d st u d e nt -c e nt er e d l e ar ni n g. 

Tr a diti o n al i nstr u cti o n p uts t h e st u d e nt i n t h e r ol e of p as si v e l e ar n er wit h t h e t e a c h er as t h e 

d e cisi o n m a k er. T e a c h ers still n e e d t o e nf or c e t h e r ul es a n d m a n a g e b e h a vi ors i n a cl as sr o o m, b ut 

t h e st u d e nts s h o ul d b e e m p o w er e d t o dri v e t h eir l e arni n g t o mirr or t h e r e al w orl d. T h e P B L u nit 

will i ntr o d u c e t h e st u d e nts t o st u d e nt -c e nt er e d l e ar ni n g i n h o p es of m oti v ati n g t h e m t o t a k e 

o w n ers hi p of t h eir l e ar ni n g a n d i n cr e as e t h eir a w ar e n es s of a ut h e nti c l e ar ni n g e x p eri e n c es.  

U si n g mi x e d -m et h o ds d esi g n, d at a w er e c oll e ct e d t o d et er mi n e t h e i m p a ct of st u d e nt -

c e nt er e d P B L o n st u d e nt a g e n c y, a c q uisiti o n of c o nt e nt k n o wl e d g e, a n d st u d e nts’ m oti v ati o n t o 

l e ar n. Q u alit ati v e d at a w er e c oll e ct e d usi n g s e v er al Li k ert s ur v e ys, st u d e nt r efl e cti o ns, a n d 

i nt er vi e w s. E a c h of t h es e s o ur c es pr o vi d e d q u ot es fr o m st u d e nts a b o ut t h eir f e eli n gs o n v ari o us 

as p e cts of t h e tr e at m e nt. T h e s ur v e ys a n d r efl e cti o ns w er e als o a n al y z e d q u a ntit ati v el y t o fi n d 

fr e q u e n ci es a n d p er c e nt a g es of st u d e nts w h o f elt si mil ar. Q u a ntit ati v e d at a w er e als o c oll e ct e d 

fr o m t h e pr e- a n d p ost -t est us e d t o m e as ur e t h e i m p a ct of t h e tr e at m e nt o n s ci e n c e k n o wl e d g e.  

Si n c e t h e st u d e nts i n t his st u d y  f ell u n d er t h e pr ot e cti o n of t h e I R B (I nstit uti o n al R e vi e w 

B o ar d), p a p er w or k w as s u b mitt e d t o e ns ur e t h e st u d y w as et hi c al, s af e, a n d pr ot e ct e d p arti ci p a nt 
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p ri v a c y. T his st u d y # 2 0 2 6 -2 3 7 7  r e c ei v e d e x e m pti o n i n J a n u ar y 2 0 2 6 pri or t o t h e st art of t h e 

tr e at m e nt ( A p p e n di x A). 

D e m o gr a p hi cs  

A c c or di n g t o t h e 2 0 2 4 U. S.  C e ns us w e bsit e, t h e cit y of K alis p ell, M o nt a n a,  h a d a 

p o p ul ati o n of a b o ut 3 1, 3 0 0 p e o pl e a n d w as pr e d o mi n a ntl y W hit e ( U. S. C e ns us B ur e a u, n. d.). 

K alis p ell Mi d dl e S c h o ol ( K M S) is t h e l ar g est mi d dl e s c h o ol i n M o nt a n a , wit h a b o ut 1, 0 6 0  

st u d e nts i n gr a d es 6 – 8,  a n d  t h e et h ni cit y of t h e st u d e nts mirr ors t h at of t h e cit y ( K alis p ell Mi d dl e 

S c h o ol, n. d.). F or t h e tr e at m e nt i n t his a cti o n r es e ar c h  pr oj e ct , t h er e w er e t hr e e cl as s p eri o ds 

t ot ali n g 7 9 s e v e nt h-gr a d e st u d e nts. T h e gr o u p w as  c o m p os e d of 4 0 b o ys a n d 3 9 girls, n o n e of 

w h o m  h a d a n I n di vi d u ali z e d E d u c ati o n Pl a n (I E P) f or l e ar ni n g or b e h a vi or is s u es.  

E arli er i n t h e y e ar, st u d e nts p arti ci p at e d i n t w o diff er e nt l e ar ni n g s ur v e ys t h at w er e 

p erti n e nt t o t his A cti o n R es e ar c h tr e at m e nt . T h e first m etri c  w as a V A R K s ur v e y t h at as k e d a 

s eri es of q u esti o ns t o d et er mi n e w h et h er st u d e nts w er e vis u al, a u dit or y, r e a di n g/ writi n g, or 

ki n est h eti c l e ar n ers. T h e s e c o n d s ur v e y d et er mi n e d e a c h st u d e nt’s m ulti pl e i nt elli g e n c es as 

pr o p os e d b y H o w ar d G ar d n er.  

 

Fi g ur e 2: V A R K a n d M ulti pl e I nt elli g e n c es S ur v e y R es ults ( N = 7 9)  

V A R K ul · p e I n ell" e n c e s 
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T h e s ur v e ys s h o w n i n Fi g ur e 2 w er e gi v e n d uri n g a n a d vis or y p eri o d i n O ct o b er 2 0 2 5 t o 

h el p st u d e nts i d e ntif y t h eir l e ar ni n g st yl es, i n cr e as e st u d e nt a g e n c y, a n d pr e p ar e f or st u d e nt -l e d 

c o nf er e n c es. T h e r es ults w er e p erti n e nt t o t his a cti o n r es e ar c h  b e c a us e b ot h s ur v e ys s h o w t h at 

st u d e nts wit h ki n est h eti c a n d b o dil y m o v e m e nt i nt elli g e n c e will li k el y d o w ell wit h t h e a cti v e, 

h a n ds -o n a cti viti es of P B L. T h e hi g h p er c e nt a g e of n at ur alisti c a n d s o ci al i nt elli g e n c es s u p p orts 

t h e s ci e n c e c o nt e nt a n d c oll a bor ati v e n at ur e of t h e Fl at h e a d Ri v er Wat ers h e d P B L pr oj e ct i n t h e 

tr e at m e nt. A l o w er p er c e nt a g e of st u d e nts s c or e d hi g h i n r e a di n g/ writi n g a n d li n g uisti c 

i nt elli g e n c e. T h es e st u d e nts m a y str u g gl e wit h t h e h a n ds-o n n at ur e of P B L b ut m a y t hri v e wit h 

t h e r e a di n g, writi n g, a n d a bstr a ct r e as o ni n g r e q uir e d d uri n g t h e tr e at m e nt. 

Tr e at m e nt  

T h e tr e at m e nt i n t his a cti o n r es e ar c h i n v ol v e d t h e d e si g n a n d i m pl e m e nt ati o n of a s e v e n-

w e e k P B L  u nit ali g n e d wit h M o nt a n a St at e E c ol o g y St a n d ar d M S -L S 2.  T his mi d dl e s c h o ol lif e 

s ci e n c e st a n d ar d e m p h asi z es i nt er a cti o ns a m o n g  li vi n g t hi n gs i n e c os yst e ms, c y cl es i n n at ur e, 

a n d e n vir o n m e nt al pr o bl e ms a n d s ol uti o ns. At t h e b e gi n ni n g of t h e y e ar , s e v er al m o nt hs b ef or e 

t h e tr e at m e nt, st u d e nts p arti ci p at e d i n l es s o ns t h at pr e vi e w e d t h e s c h o ol y e ar a n d i ntr o d u c e d 

b asi c v o c a b ul ar y a b o ut c o m m u niti es  of li vi n g t hi n gs a n d e n vir o n m e nt al  f a ct ors i n e c os yst e ms. 

A s a r es ult, it w as  as s u m e d t h e y w o ul d  h a v e v er y littl e c o nt e nt k n o wl e d g e b ef or e  b e gi n ni n g t h e 

tr e at m e nt. T h e t hr e e p h as es of t h e tr e at m e nt i n cl u d e d g u est pr es e nt ati o ns fr o m l o c al 

pr of es si o n als, st u d e nt r es e ar c h a n d pr oj e ct pl a n ni n g, a n d pr es e nt ati o ns t o st aff, p ar e nts, a n d 

c o m m u nit y m e m b ers.  
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Ta bl e 1: Tr e at m e nt S c h e d ul e f or Fl at h e a d Ri v er Wat ers h e d Pr oj e ct   

G u est P r es e nt ati o n s  P h as e  

W e e k  F o c u s  K e y A cti viti es  

W e e k 1  D at a C oll e cti o n  •  A cti v e L e ar n er pr e s ur v e y t o as s es s st u d e nt 
p er c e pti o ns of st u d e nt a g e n c y  

•  E c ol o g y pr et est o n M o nt a n a St a n d ar d M S -
L S 2  

B e gi n g u est s p e a k er 
pr es e nt ati o ns  

•  G u est S p e a k ers fr o m t h e C o m m u nit y t o 
dis c us s t h e Fl at h e a d W at ers h e d  

W e e k 2  G u est s p e a k er 
pr es e nt ati o ns  

•  G u est S p e a k ers fr o m t h e C o m m u nit y t o 
dis c us s t h e Fl at h e a d W at ers h e d  

W e e k 3  G u est s p e a k er 
pr es e nt ati o ns fi nis h  

•  G u est S p e a k ers fr o m t h e C o m m u nit y 
dis c us s  Fl at h e a d  Ri v er W at ers h e d.  

•  G u est S p e a k er S ur v e y  
St u d e nt R es e a r c h a n d P r oj e ct P h as e  

W e e k 4  Pr oj e ct L a u n c h   •  W at ers h e d I n q uir y A cti vit y  
•  Pr oj e ct O v er vi e w t o i ntr o d u c e es s e nti al 

q u esti o ns, pr oj e ct e x p e ct ati o ns, a n d pr oj e ct 
ti m eli n e 

St u d e nts R es e ar c h  •  St u d e nts br ai nst or m pr oj e ct i d e as a n d 
t o pi cs t o r es e ar c h 

•  St u d e nts c o m pl et e d ail y a n d w e e kl y A cti v e 
L e ar n er r efl e cti o ns  

•  T e a c h er C o n d u ct St u d e nt I nt er vi e w s  
W e e k 5  St u d e nts R es e ar c h a n d 

at -h o m e Pr oj e ct  
•  T e a ms or i n di vi d u als c h o os e r es e ar c h 

t o pi cs a n d b e gi n t h eir r es e ar c h 
•  St u d e nts b e gi n at -h o m e Pr oj e ct t o s h ar e 

r es e ar c h fi n di n gs wit h f a mil y, fri e n ds, or 
c o m m u nit y m e m b ers  

•  St u d e nts c o m pl et e d ail y a n d w e e kl y A cti v e 
L e ar n er r efl e cti o ns  

•  T e a c h er C o n d u ct St u d e nt I nt er vi e w s  
P r es e nt ati o n P h as e  

W e e k 6  Cr e at e Fi n al Pr o d u ct  •  St u d e nts s y nt h esi z e t h eir r es e ar c h a n d 
Pr oj e ct fi n di n gs i nt o a p ost er or di git al 
pr es e nt ati o n  

•  St u d e nts e n g a g e i n s elf -as s es s m e nt, p e er 
r e vi e w, a n d r e c ei v e t e a c h er f e e d b a c k.  
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•  St u d e nts c o m pl et e d ail y a n d w e e kl y A cti v e 
L e ar n er r efl e cti o ns  

W e e k 7  Pr oj e ct F air 
C ul mi n ati n g E v e nt  

•  T e a ms or i n di vi d u als pr es e nt P ost ers or 
di git al sli d es h o w t o s h ar e fi n di n gs wit h 
p ar e nts, t e a c h ers, a n d c o m m u nit y m e m b ers  

W e e k 8  D at a c oll e cti o n  C oll e ct d at a fr o m A cti v e L e ar n er p ost 
s ur v e y, Fi n al Pr es e nt ati o n S ur v e y, E c ol o g y 
p ostt est o n M o nt a n a St a n d ar d M S -L S 2  

  

Ta bl e 1 s h o w s t h e G u est Pr es e nt ati o n P h as e f or t h e first t hr e e w e e ks of t h e tr e at m e nt. T h e 

Fl at h e a d Ri v er Wat ers h e d u nit b e g a n wit h a n A cti v e L e ar n er pr e -s ur v e y ( A p p e n di x B) t o c oll e ct 

q u alit ati v e a n d q u a ntit ati v e d at a o n st u d e nt e x p eri e n c es wit h st u d e nt a g e n c y . St u d e nts w er e 

i ntr o d u c e d t o t h e c o n c e pts of v oi c e, c h oi c e, o w n ers hi p, r efl e cti o n, a n d c oll a b or ati o n e arli er i n t h e 

y e ar d uri n g s c h o ol wi d e  l es s o ns i n a n a d vis or y p eri o d. O n e cl as s p eri o d w as s p e nt r e vi e wi n g t h e 

c o n c e pts , a n d st u d e nts c o m pl et e d t h e s ur v e y i n G o o gl e F or ms t h e n e xt d a y. T h e f oll o wi n g d a y, 

st u d e nts t o o k t h e E c ol o g y pr et est o n M o nt a n a St a n d ar d M S -L S 2 ( A p p e n di x C), a n d w e r e vi e w e d 

t h eir pr et est s c or es t h e n e xt d a y.  

T h e first p h as e of t h e tr e at m e nt c o nti n u e d wit h ei g ht g u est s p e a k ers fr o m t h e l o c al 

c o m m u nit y gi vi n g pr es e nt ati o ns a n d l e a di n g a cti viti e s o n diff er e nt d a ys o v er a t w o -a n d -a -h alf -

w e e k p eri o d. T h e g u est s p e a k ers w er e o ut d o or pr of es si o n als r e pr es e nti n g t h e A u d u b o n S o ci et y, 

M o nt a n a F W P ( Fis h, Wil dlif e, a n d P ar ks), Fl at h e a d L a k e Bi ol o gi c al St ati o n, t h e F or est S er vi c e, 

a n d t h e Fl at h e a d Ri v ers Alli a n c e. St u d e nts us e d j o ur n als t o writ e n ot es o n t h e g o als of e a c h 

pr of es si o n, h o w s ci e n c e is us e d o n t h e j o b, n ati v e s p e ci es of i nt er est, a n d e n vir o n m e nt al 

pr o bl e ms i n t h e e c os yst e m. T his p art of t h e tr e at m e nt c o n cl u d e d wit h a s ur v e y a b o ut st u d e nt 

p er c e pti o ns of t h e g u est s p e a k ers a n d t h eir a cti viti es ( A p p e n di x D).  
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            St arti n g i n We e k 4, t h e St u d e nt R es e ar c h a n d Pr oj e ct P h as e b e g a n wit h a n i ntr o d u cti o n t o 

t h e Fl at h e a d Ri v er Wat ers h e d aft er st u d e nts r e vi e w e d n ot es fr o m all of t h e g u est s p e a k ers. 

St u d e nts t h e n p arti ci p at e d i n a n i n q uir y a cti vit y t o b uil d a w at ers h e d b as e d o n w h at t h e y h a d 

l ear n e d. T h e y w or k e d i n gr o u ps t o us e m at eri als s u c h as bi n d ers, m ar k ers, a n d C hr o m e b o o ks t o 

b uil d a w at ers h e d t h at i n cl u d e d m o u nt ai ns, v all e ys, str e a ms, ri v ers, a n d l a k es. Fi g ur e 3 s h o w s 

t w o e x a m pl es of st u d e nt-cr e at e d w at ers h e d m o d els.  

  

Fi g ur e 3 : St u d e nt E x a m pl es of Wat ers h e d I n q uir y A cti vit y 

Als o i n We e k 4 , t h e Fl at h e a d Ri v er Wat ers h e d Pr oj e ct w as l a u n c h e d usi n g  a n O v er vi e w  

p a g e t o pr e vi e w t h e pr oj e ct ( A p p e n di x E) a n d a R es o ur c e p a g e t o h el p f o c us t h eir r es e ar c h 

( A p p e n di x F). St u d e nts t h e n  b e g a n t o br ai nst or m r es e ar c h t o pi cs b as e d o n t h e n ot es t a k e n d uri n g 

t h e g u est l e ct ur es b ef or e t h e y  c h os e a t o pi c of i nt er est. At t his ti m e, t h e y als o d e ci d e d t o w or k o n 

t h eir o w n or t o j oi n s m all gr o u ps t o c o m pl et e t h eir at-h o m e pr oj e ct. St u d e nts c h os e t hr e e r es e ar c h 

it e ms fr o m a c h oi c e b o ar d i n cl u d e d o n p a g e 3 of t h e O v er vi e w t o l e ar n m or e a b o ut t h eir t o pi c. 

St u d e nts als o st art e d d ail y r efl e cti o ns i n t h eir j o ur n al t o tr a c k t h eir l e v el of p arti ci p ati o n a n d 
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st u d e nt a g e n c y f or t h at d a y a n d pl a n f or t h e n e xt d a y. At t h e e n d of t h e w e e k , t h e y r e vi e w e d e a c h 

d a y’s r efl e cti o n a n d us e d G o o gl e F or ms  t o c o m pl et e a s u m m ati v e w e e kl y r efl e cti o n. 

D uri n g We e k 5, st u d e nts c o nti n u e d t o r es e ar c h t h eir t o pi cs i n cl as s w hil e d esi g ni n g a n at-

h o m e pr oj e ct t o s h ar e t h eir fi n di n gs wit h ot h ers. St u d e nts  c h os e fr o m a list of pr oj e ct i d e as o n 

p a g e 3 of t h e O v er vi e w ( A p p e n di x E) t o c o m pl et e o utsi d e of s c h o ol. Fi g ur e 4 s h o w s  e x a m pl es of 

a n i nf or m ati o n al p ost er a b o ut Gl a ci er N ati o n al P ar k a n d a 3 D m o d el of H u n gr y H ors e R es er v oir. 

T h e g o al w as f or st u d e nts  t o s h ar e t h eir r es e ar c h, t h eir a ns w ers t o t h e es s e nti al q u esti o ns, a n d t h e 

v al u e of t h e Fl at h e a d Ri v er Wat ers h e d wit h ot h ers o utsi d e of s c h o ol. St u d e nts als o c o nti n u e d 

d ail y a n d w e e kl y  r efl e cti o ns i n t h eir j o ur n als. St u d e nt i nt er vi e w s w er e als o c o n d u ct e d d uri n g t his 

ti m e t o c oll e ct  f e e d b a c k o n t h e i m p a ct of st u d e nt-c e nt er e d l e ar ni n g e n vir o n m e nts c o m p ar e d t o 

t e a c h er-c e nt er e d  e n vir o n m e nts . 

  

Fi g ur e 4: E x a m pl es of St u d e nt Pr oj e cts t o Te a c h Ot h ers O utsi d e of S c h o ol  

             

T h e fi n al t w o w e e ks of t h e Fl at h e a d Ri v er Wat ers h e d Pr oj e ct w er e t h e Pr es e nt ati o n P h as e of t h e 

tr e at m e nt. St u d e nts c h os e t o cr e at e a p ost er or sli d es h o w pr es e nt ati o n t o dis pl a y t h eir r es e ar c h 
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a n d s u m m ari z e t h eir pr oj e ct a n d h o w it w as s h ar e d o utsi d e of s c h o ol. St u d e nts us e d t h e r u bri c 

( A p p e n di x G) t o s elf-as s es s a n d c oll a b or at e d wit h cl as s m at es t o p e er r e vi e w o n e a n ot h er ’s w or k. 

T h e t e a c h er als o g a v e e a c h st u d e nt f e e d b a c k usi n g t h e s a m e crit eri a o utli n e d i n t h e r u bri c. 

St u d e nts c o m pl et e d t h eir fi n al s et of d ail y a n d w e e kl y r efl e cti o ns d uri n g t his p h as e.  

  

Fi g ur e 5: E x a m pl es of St u d e nt Pr es e nt ati o ns  

T o fi nis h t h e Fl at h e a d Ri v er Wat ers h e d Pr oj e ct, m ost of t h e st u d e nts p arti ci p at e d i n t h e 

c ul mi n ati n g e v e nt w h er e e a c h st u d e nt s et u p t h eir p o st er or sli d es h o w ar o u n d t h e s c h o ol li br ar y. 

Fi g ur e 5  s h o w s e x a m pl es fr o m t h e “ pr oj e ct f air ” w h er e p ar e nts, st aff, a n d c o m m u nit y m e m b ers 

w er e i n vit e d t o att e n d a n d r ot at e ar o u n d t h e r o o m t o visit wit h st u d e nts. St u d e nts h a d t h e 

o p p ort u nit y t o pr es e nt t h eir i nf or m ati o n a n d a ns w er q u esti o ns wit h s e v er al p e o pl e  or s m all 

gr o u ps d uri n g t h e 4 5 -mi n ut e s es si o n.  

I n t h e d a ys f oll o wi n g, st u d e nts t o o k t h e A cti v e L e ar n er p ost s ur v e y ( A p p e n di x B), 

c o m pl et e d a Fi n al Pr es e nt ati o n S ur v e y ( A p p e n di x H), a n d t o o k t h e E c ol o g y P ostt est ( A p p e n di x 
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C). T his e n d e d t h e tr e at m e nt , a n d d at a w er e  a n al y z e d f or t h e p ur p os es of st u d yi n g t h e i m p a ct of 

t h e tr e at m e nt. 

R es e ar c h M et h o ds  

I n t his st u d y, t h e i n d e p e n d e nt v ari a bl e is t h e P B L i nstr u cti o n al str at e g y of i m pl e m e nti n g a 

s e v e n -w e e k P B L u nit c e nt er e d o n e n vir o n m e nt al is s u es i n t h e Fl at h e a d Wat ers h e d. T h e P B L u nit 

w as d esi g n e d t o pr o vi d e st u d e nts wit h a ut h e nti c, i n q uir y -dri v e n e x p eri e n c es t h at e m p h asi z e 

c oll a b or ati o n, criti c al t hi n ki n g, a n d t h e d e v el o p m e nt of st u d e nt a g e n c y. T h e d e p e n d e nt v ari a bl es 

w er e t h e m e as ur es of st u d e nt l e ar ni n g a n d a g e n c y. T h es e i n cl u d e st u d e nts’ a bilit y t o a p pl y 

e c ol o gi c al c o n c e pts, c oll a b or at e eff e cti v el y i n gr o u ps, a n d d e m o nstr at e criti c al t hi n ki n g t hr o u g h 

t h eir pr oj e cts a n d pr es e nt ati o ns. St u d e nt a g e n c y w as als o m e as ur e d t hr o u g h s ur v e ys a n d 

r efl e cti v e j o ur n als t h at f o c us e d o n h o w m oti v at e d a n d i n v ol v e d st u d e nts f e el d uri n g t h e l e ar ni n g 

pr o c es s. S elf -as s es s m e nts a n d p e er f e e d b a c k w er e  us e d t o c a pt ur e t h eir p er c e pti o ns of t h e 

l e ar ni n g e x p eri e n c es d uri n g t h e u nit. Cl as sr o o m c ult ur e s er v e d as a n i m p ort a nt c o nt e xt u al 

v ari a bl e b e c a us e  s u p p orti v e e n vir o n m e nts t h at f ost er i nt er est  ar e es s e nti al t o P B L.  T h es e 

v ari a bl es pr o vi d e d a c o m pr e h e nsi v e u n d erst a n di n g of h o w i m pl e m e nti n g P B L i m p a cts st u d e nt 

a g e n c y, s t u d e nt l e ar ni n g, a n d st u d e nt m oti v ati o n. Ta bl e 2 s h o w s t h e d at a c oll e cti o n m et h o ds f or 

t h e t hr e e f o c us q u esti o ns i n t his a cti o n r es e ar c h pr oj e ct. 
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Ta bl e 2: D at a C oll e cti o n M et h o ds f or t h e T hr e e  F o c u s Q u esti o ns  
 

F o c us Q u esti o n  
D at a C oll e cti o n 

M et h o d 1  
D at a C oll e cti o n 

M et h o d 2  
P ur p os e  

H o w d o es t h e 
i m pl e m e nt ati o n of 
Pr oj e ct -B as e d 
L e ar ni n g i m p a ct 
st u d e nt a g e n c y i n 
mi d dl e s c h o ol 
s ci e n c e ?  

Pr e a n d p ost 
st u d e nt s ur v e ys  

St u d e nt  
We e kl y S elf 
R efl e cti o n  

•  S ur v e ys c a pt ur e st u d e nt 
p er c e pti o ns of st u d e nt 
a g e n c y b ef or e a n d aft er 
tr e at m e nt   

•  We e kl y R efl e cti o n f or m 
c a pt ur es o n g oi n g s elf -
as s es s m e nt b y st u d e nts  

 

H o w d o es P B L 
i m p a ct st u d e nts' 
a bilit y t o l e ar n a n d 
c o m pr e h e n d 
M o nt a n a S ci e n c e 
St a n d ar d M S -L S 2 ?  

Pr et est a n d P ostt est 
s c or es  

St a n d ar ds B as e d 
Pr ofi ci e n c y S c or es  

•  Pr et est a n d S u m m ati v e 
P ostt est pr o vi d e 
q u a ntit ati v e d at a  

•  S u m m ati v e s c or es f or 
r es e ar c h, pr oj e ct, a n d 
fi n al p ost er s h o w l e v els 
of pr ofi ci e n c y  

 

H o w d o a ut h e nti c 
e x p eri e n c es i n a 
P B L u nit i nfl u e n c e 
st u d e nt m oti v ati o n 
a n d l e ar ni n g 
c o m p ar e d t o 
tr a diti o n al 
i nstr u cti o n ? 

St u d e nt s ur v e y  St u d e nt I nt er vi e w s  

•  S ur v e ys pr o vi d e 
q u alit ati v e d at a o n 
st u d e nt e x p eri e n c es  

•  I nt er vi e w s all o w f or 
d e e p e x pl or ati o n of 
m oti v ati o n a n d w or k 
et hi c  
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C H A P T E R F O U R  

D A T A A N A L Y SI S : C L AI M S A N D E VI D E N C E 

R es ults  of  F o c us Q u esti o n # 1  

T o a d dr es s t h e pri m ar y f o c us q u esti o n of h o w t h e i m pl e m e nt ati o n of Pr oj e ct -B as e d 

L e ar ni n g i m p a ct e d st u d e nt a g e n c y i n mi d dl e s c h o ol s ci e n c e, st u d e nts p arti ci p at e d i n a pr e - a n d 

p ost -s ur v e y a n d c o m pl et e d w e e kl y r efl e cti o ns r e g ar di n g st u d e nt a g e n c y. All s ur v e ys w er e 

a d mi nist er e d usi n g G o o gl e F or ms. T h e s ur v e ys pr o vi d e d q u a ntit ati v e d at a f or e a c h st u d e nt t o  

d et er mi n e w h et h er t h er e w as a n i n cr e as e i n a w ar e n es s a n d a bilit y r el at e d t o st u d e nt a g e n c y, or 

t h e a bilit y t o f e el p ur p os ef ul a n d a cti v e i n o n e’s o w n l e ar ni n g. I n a d diti o n t o t h e pr e- a n d p ost -

s ur v e ys, w e e kl y r efl e cti o ns d uri n g t h e tr e at m e nt pr o vi d e d q u a n tit ati v e a n d q u alit ati v e d at a a b o ut 

st u d e nts’ c h a n gi n g p er c e pti o ns of st u d e nt a g e n c y.  

All 7 9 st u d e nts c o m pl et e d a st u d e nt a g e n c y pr e -s ur v e y at t h e b e gi n ni n g of t h e u nit t o 

as s es s t h eir p er c e pti o ns of b ei n g “ a g e nts of t h eir o w n l e ar ni n g. ” T h e fi v e c at e g ori es of st u d e nt 

a g e n c y i n t h e s ur v e y i n cl u d e d v oi c e, c h oi c e, o w n ers hi p, r efl e cti o n, a n d c oll a b or ati o n. E a c h 

c at e g or y h a d fi v e st at e m e nts i n w hi c h st u d e nts s elf -a s s es s e d t h eir pr ofi ci e n c y usi n g a s c al e fr o m 

0 – 4, f or a t ot al s c or e of 2 0 if t h e y “str o n gl y a gr e e d ” t h e y w er e pr ofi ci e nt. T ot al s c or es of 0 – 5 

i n di c at e n o vi c e a biliti es, s c or es of 5– 1 0 i n di c at e d e v el o pi n g a biliti es, s c or es of 1 0– 1 5 i n di c at e 

s o m e pr ofi ci e n c y, a n d s c or es of 1 5 – 2 0 i n di c at e hi g h er pr ofi ci e n c y.  

            At t h e e n d of t h e s e v e n -w e e k u nit, st u d e nts t o o k t h e s ur v e y a g ai n t o c oll e ct d at a o n t h eir 

p er c e pti o ns aft er t h e st u d e nt -c e nt er e d Pr oj e ct -B as e d L e ar ni n g tr e at m e nt. R a w d at a s h o w t h at 7 4 

st u d e nts s h o w e d i m pr o v e m e nt i n t h eir st u d e nt a g e n c y a bilit i es, w hil e o nl y fi v e st u d e nts s elf-
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as s es s e d a sli g ht d e cr e as e or n o c h a n g e. T h es e  r es ult s s h o w e d t h e p ositi v e i m p a ct of t h e 

tr e at m e nt o n d e v el o pi n g st u d e nt a g e n c y s kills.  

Ta bl e 3: St atisti c al C o m p aris o n of St u d e nt A g e n c y Pr e a n d P ost S ur v e ys ( N = 7 9)   

C at e g or y  
A v er a g e 
S c or e  

M e di a n 
S c or e  

M o d e  
L o w est 
S c or e  

M a xi m u m   
S c or e  

St a n d ar d 
D e vi ati o n  

Voi c e Pr e  1 2. 2  1 3  1 3  5  1 8  3. 3 3  

Voi c e P ost  1 3. 6  1 4  1 3  5  1 9  3. 2 4  

C h oi c e Pr e  9. 4  1 0  1 1  0  1 8  3. 2 8  

C h oi c e P ost  1 5. 6  1 6  1 5  8  2 0  2. 9 8  

O w n ers hi p Pr e  1 1. 7  1 2  1 4  2  1 7  3. 3 9  

O w n ers hi p P ost  1 3. 8  1 4  1 5  4  2 0  3. 4 7  

R efl e cti o n Pr e  1 1. 8  1 2  1 2  3  1 8  3. 3 6  

R efl e cti o n P ost  1 3. 9  1 4  1 5  6  2 0  3. 2 0  

C oll a b or ati o n Pr e  1 3. 1  1 3  1 5  4  1 8  3. 0 2  

C oll a b or ati o n P ost  1 3. 9  1 5  1 5  5  2 0  3. 0 8  

 

Ta bl e 3 s h o w s t h e a v er a g e s c or es, m e di a n s c or es, m o d e, a n d r a n g e of t h e pr e - a n d p ost -

s ur v e ys. All c at e g ori es s h o w e d i n cr e as es fr o m t h e pr e -s ur v e y t o t h e p ost -s ur v e y i n a v er a g e s c or e, 

m e di a n s c or e, a n d m a xi m u m s c or e. T his s u g g ests t h at t h e tr e at m e nt pl a y e d  a r ol e i n i m pr o vi n g 

st u d e nts’ a biliti es. T h e Voi c e c at e g or y s h o w e d m o d er at e i m pr o v e m e nt i n a v er a g e s c or es, b ut 1 3 

r e m ai n e d t h e m ost c o m m o n s c or e. T h e C h oi c e c at e g or y s h o w e d t h e gr e at est gr o wt h, wit h a l ar g e 

i n cr e as e i n mi ni m u m s c or e a n d m e di a n s c or e, i n dic ati n g t h at st u d e nts f elt m or e e n g a g e d i n t h eir 

l e ar ni n g d uri n g t h e tr e at m e nt. O w n ers hi p a n d R efl e cti o n h a d si mil ar r es ults, i n di c ati n g m o d er at e 

i n cr e as es i n a bilit y. I n cr e as es i n t h e m e di a n a n d m o d e f or b ot h c at e g ori es s h o w a p ositi v e s hift i n 

t h e a bilities of m ost st u d e nts. T h e fi n al c at e g or y, C oll a b or ati o n, s h o w e d v er y littl e c h a n g e e x c e pt 

f or a n i n cr e as e i n t h e m e di a n s c or e fr o m 1 3 t o 1 5. T h e i n cr e as e i n m e di a n s c or es i n t his c at e g or y 

i n di c at es t h at i m pr o v e m e nts i n st u d e nt a g e n c y w er e e x p eri e n c e d b y m ost st u d e nts, n ot j ust a 
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s m all gr o u p of hi g h a c hi e v ers. T h e a v er a g e st a n d ar d d e vi ati o n f or all fi v e c at e g ori es w as 3. 3, 

s u g g esti n g l o w v ari a bilit y i n t h e s c or es b e c a us e st u d e nts’ s c or es cl ust er e d ar o u n d t h e a v er a g e. 

T h e si mil ar st a n d ar d d e vi ati o n v al u es f or b ot h s ur v e ys s h o w t h at t h e o v er all s pr e a d or v ari a n c e i n 

s c or es r e m ai n e d c o nsist e nt a cr os s b ot h s ur v e ys, a d di n g t o t h e v ali dit y of t h e r es ults.  

            F urt h er a n al ysis w as us e d t o d et er mi n e w h et h er t h e i n cr e as e i n st u d e nt s ur v e y s c or es w as  

st atisti c all y si g nifi c a nt or d u e t o r a n d o m c h a n c e or cir c u mst a n c e. All 7 9 st u d e nts r es p o n d e d t o 

t h e pr e-s ur v e y a n d p ost -s ur v e y f or a t ot al s c or e of 1 0 0 p oi nts f or e a c h s ur v e y. T h e a v er a g e s c or e 

i n cr e as e d 1 2. 3 %, fr o m a pr e-s ur v e y a v er a g e of 5 8. 2 t o a p ost -s ur v e y a v er a g e of 7 0. 5. T his 

i n di c at es t h at m ost st u d e nts f elt t h e y h a d s o m e st u d e nt a g e n c y s kills b ef or e t h e u nit a n d t h at 

t h os e s kills i n cr e as e d b e c a us e of t h e tr e at m e nt. T h e r es ults of t his a n al ysis i n di c at e t h at t h e 

tr e at m e nt h a d a p ositi v e i m p a ct o n st u d e nt p er c e pti o ns of t h eir a biliti es t o b e a g e nts of t h eir o w n 

l e ar ni n g. 

 

Fi g ur e 6: A v er a g e S c or e C o m p aris o n f or A cti v e L e ar n er Pr e a n d P ost S ur v e ys ( N = 7 9)  

 

Q J 
L... 

0 
(.) 

e n 
Q J 
O > 

2 0 

1 5 

1 0 

5 
Q J 

1 3 6 

1 2 2 

9 .4 

1 5 6 

1 3 8 1 3 .9 1 3 9 

1 1 7 1 1 8 

C at e g or y 
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Fi g ur e 6 s h o w s a n i n cr e as e i n a v er a g e s c or es i n all c at e g ori es, wit h C h oi c e s h o wi n g t h e 

gr e at est c h a n g e wit h + 6. 2 i n cr e as e i n s elf -as s es s e d a bilit y. T his r es ult s h o w e d  t h at st u d e nts ar e 

a w ar e of h o w s e ati n g c h oi c e, c h o osi n g w or k gr o u ps, a n d c h o osi n g pr oj e ct t o pi cs 

p ositi v el y  i m p a ct t h eir l e ar ni n g. T h eir s kills i n t h e C oll a b or ati o n c at e g or y s h o w e d t h e l e ast 

i m pr o v e m e nt wit h a n i n cr e as e of + 0. 8. I n a tr a diti o n al t e a c h er-c e nt er e d cl as sr o o m, t h e t e a c h er 

d efi n es t h e r ol es a n d r ul es wit hi n gr o u p w or k, c o m p ar e d t o a st u d e nt -c e nt er e d cl as sr o o m w h er e 

t h e gr o u p m e m b ers cr e at e t h e r ol es a n d e nf or c e t h e “r ul es. ” T h er e w er e o nl y 2 1 st u d e nts i n t ot al 

w h o c h os e t o c oll a b or at e wit h o n e o r m or e p art n ers, s o t h e d e v el o p m e nt of t h es e s kills m a y h a v e 

b e e n mi ni m al. Fi n all y, t h e st a n d ar d err or s h o w n is e q u al t o 1. 1 f or b ot h s ur v e ys,  i n di c ati n g t h at 

t h e a v er a g es f or b ot h s ur v e ys ar e pr e cis e esti m at es wit h r el ati v el y l o w v ari a bilit y i n t h e s a m pl e s.  

 

Ta bl e 4: R es ults of P air e d T -T est ( N = 7 9)   

St atisti c  V al u e  

t-st atisti c  1 1. 4  

D e gr e es of Fr e e d o m ( N -1)  7 8  

p -v al u e  2. 8 3 × 1 0 − 1 8 ( <. 0 0 0 1) 

Eff e ct Si z e ( C o h e n’s d)  1. 2 8  

 

Ta bl e 4 s h o w s t h e r es ults of a p air e d t -t est, i n di c ati n g t h at t h e r es ults ar e st atisti c all y 

si g nifi c a nt a n d n ot t h e r es ult of r a n d o m c h a n c e. T h e t-st atisti c of 1 1. 4 s h o w s t h at t h e tr e at m e nt 

b et w e e n t h e t w o s ur v e ys r es ult e d i n a n i n cr e as e i n st u d e nt a g e n c y s c or es r at h er t h a n r a n d o m 

c h a n g es. H a vi n g a l ar g e gr o u p si z e of 7 9 st u d e nts r es ults i n d e gr e es of fr e e d o m e q u al t o 7 8, 

w hi c h f urt h er a d ds r eli a bilit y t o t h e r es ults b e c a us e of t h e l ar g e s a m pl e si z e. T h e p-v al u e 
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r e pr es e nts t h e pr o b a bilit y t h at t h e r es ults o c c urr e d d u e t o r a n d o m c h a n c e. T h e a ct u al p -v al u e of 

2. 8 3 × 1 0 -1 8  s h o w s a v er y l o w pr o b a bilit y ( <. 0 0 0 1) a n d i n di c at es n e ar c ert ai nt y t h at t h e c h a n g e i n 

s c or es is a r es ult of t h e tr e at m e nt. Fi n all y, a n eff e ct si z e  of 1. 2 8 s h o w s t h at t h e tr e at m e nt h a d a 

s u bst a nti al p ositi v e eff e ct o n st u d e nt l e ar ni n g a n d st u d e nt a g e n c y. T h e tr e at m e nt w as v er y 

eff e cti v e a n d p ot e nti all y h a d a l o n g -t er m i m p a ct o n st u d e nt a g e n c y f or m ost st u d e nts. 

I n a d diti o n t o t h e q u a ntit ati v e d at a c oll e ct e d i n t h e st u d e nt a g e n c y pr e - a n d p ost -s ur v e ys, 

q u alit ati v e d at a w er e c oll e ct e d t hr o u g h st u d e nt w e e kl y r efl e cti o ns d uri n g  s e v er al w e e ks of t h e 

tr e at m e nt. F or t h e t hr e e-w e e k r es e ar c h a n d pr oj e ct p h as es of t h e tr e at m e nt, st u d e nts c o m pl et e d 

h a n d writt e n  d ail y r efl e cti o ns i n t h eir j o ur n als a n d t h e n c o m pl et e d  w e e kl y G o o gl e F or m 

r efl e cti o ns e v er y Fri d a y. O n Fri d a ys , t h e y r efl e ct e d o n t h eir j o ur n al e ntri es fr o m e a c h d a y t h at 

w e e k t o cr e at e a s u m m ati v e w e e kl y r efl e cti o n t h at c a pt ur e d t h eir s elf-as s es s m e nt f or t h e w e e k. 

St u d e nts r efl e ct e d o n t h eir l e v el of pr e p ar ati o n a n d p arti ci p ati o n, a n d t h es e t hr e e s ets of w e e kl y 

r es p o ns es w er e l at er c o d e d a n d a n al y z e d f or t h e m es of v oi c e, c h oi c e, o w n ers hi p, r efl e cti o n, a n d 

c oll a b or ati o n. T a bl e 5  s h o w s t h e r es ults of a t h e m ati c a n al ysis of 2 2 6 i n di vi d u al st u d e nt 

r efl e cti o ns g e n er at e d b y 7 9 st u d e nts o v er t h e t hr e e -w e e k p eri o d. T his cr e at e d a t ot al of 6 9 6 

s e p ar at e st at e m e nts ali g n e d t o o n e of t h e t h e m es ( G o o gl e, 2 0 2 6). G o o gl e G e mi ni w as us e d t o 

as sist i n i nt er pr eti n g t h e q u alit ati v e d at a c oll e ct e d i n t h e w e e kl y r efl e cti o ns b as e d o n t e a c h er -

cr e at e d t h e m e d efi niti o ns a n d d at a c oll e ct e d a n d or g a ni z e d b y t h e t e a c h er.  

Ta bl e 5 : T h e m ati c A n al ysis of We e kl y R efl e cti o ns ( N = 6 9 6) 
St u d e nt A g e n c y C o d e  Fr e q u e n c y  P er c e nt a g e  T h e m e D efi niti o n  

C oll a b or ati o n  1 8 4  2 6 %  •  St a yi n g f o c us e d wit hi n a gr o u p  
•  S h ari n g gr o u p r es p o nsi biliti es  
•  T as k M a n a g e m e nt  
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O w n ers hi p  1 6 5  2 4 %  •  R es p o nsi bilit y  
•  I n d e p e n d e n c e 
•  St a yi n g o n t as k  

C h oi c e  1 2 5  1 8 %  •  Ti m e m a n a g e m e nt  
•  Cr e ati n g a pl a n  
•  D e cisi o n M a ki n g  

R efl e cti o n  1 1 8  1 7 %  •  W or k c o m pl eti o n  
•  Pl a n ni n g  
•  A c hi e vi n g g o als  

V oi c e  1 0 4  1 5 %  •  A s ki n g q u esti o ns  
•  S h ari n g t h o u g hts wit h ot h ers  
•  C o m m u ni c ati n g N e e ds  

 

T h e r es ults of t h e t h e m ati c a n al ysis of st u d e nt r efl e cti o ns s h o w n i n Ta bl e 5  a d d t o t h e 

d at a fr o m t h e pr e - a n d p ost -s ur v e ys a n d h el p r ei nf or c e t h e p ositi v e i m p a cts of t h e tr e at m e nt. 

W hil e t h e r efl e cti o ns d o n ot n e c es s aril y i m pl y t h at st u d e nts i m pr o v e d d uri n g t h e tr e at m e nt, t h e y 

i n di c at e t h at st u d e nts w er e c o ns ci o us of t h es e a biliti e s d uri n g t h e tr e at m e nt. C oll a b or ati o n a n d 

O w n ers hi p w er e  t h e t o p t w o t h e m es, c o m bi ni n g t o r e pr es e nt 5 0 % of all st u d e nt r efl e cti o ns as 

st u d e nts r efl e ct e d o n t as ks t o c o m pl et e a n d r es p o nsi biliti es. T h e t h e m es of C h oi c e, R efl e cti o n, 

a n d Voi c e w er e pr es e nt i n r efl e cti o n st at e m e nts f o c us e d o n pl a n ni n g, d e cisi o n -m a ki n g, a n d 

s h ari n g i nf or m ati o n.  

Ta bl e 6: T h e m e Ali g n e d St u d e nt Q u ot es ( N = 7 9)  
T h e m e  St u d e nt Q u ot es  

C oll a b or ati o n  “I w or k e d wit h m y t e a m a n d h el p e d ot h ers w h e n t h e y n e e d e d it. ”  
 
“I g a v e [st u d e nt n a m e] f e e d b a c k w h e n w e pr es e nt e d a n d st a y e d f o c us e d o n 
c o m pl eti n g o ur pr oj e ct t o g et h er. ”  

O w n ers hi p  “I w or k e d e v er y d a y t his w e e k at s c h o ol a n d at h o m e. I t hi n k I di d a g o o d 
j o b st a yi n g o n t as k a n d g etti n g e v er yt hi n g d o n e! ” 
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“ T his w e e k I t o o k r es p o nsi bilit y f or m y w or k, st a y e d f o c us e d m ost of t h e 
ti m e, a n d m et m y g o als f or t h e pr oj e ct. ” 

C h oi c e  “I fi g ur e d o ut w h at I w a nt e d t o d o s o m a d e a pl a n f or m y pr oj e ct a n d us e d 
cl as s ti m e t o l o c k i n a n d g et w or k d o n e. ”  
 
“I fi n all y m a d e ti m e t o d o m y pr oj e ct at h o m e a n d st a y e d o n tr a c k d uri n g 
w or k ti m e a n d WI N p eri o d. ”  

R efl e cti o n  “I t h o u g ht a b o ut t h e g o als f or d ail y w or k t h e n w or k e d t o w ar d fi nis hi n g it 
e a c h d a y. A littl e w or k e a c h d a y h el ps. T h er e is a l ot of w or k t o d o. ”  
 
“I l o o k e d at w h at I h a d d o n e si n c e I f ell b e hi n d aft er mis si n g s c h o ol. I m a d e 
pr o gr es s b ut I n e e d t o w or k at h o m e s o m e. ”  

V oi c e  “I as k e d Mr. E as h a c o u pl e of q u esti o ns w hi c h h el p e d m e u n d erst a n d m y 
pr oj e ct b ett er. T h e r u bri c d o es n’t m a k e s e ns e. ”  
 
“I g ot s o m e h el p fr o m [st u d e nt n a m e] w hi c h h el p e d a littl e. ”  

 

Ta bl e 6 s h o w s st u d e nt q u ot es ali g n e d wit h e a c h t h e m e of st u d e nt a g e n c y. T h e q u ot es ar e 

a r e pr es e nt ati v e s a m pl e of d es cri pti o ns gi v e n t hr o u g h o ut t h e t hr e e -w e e k p eri o d of st u d e nt 

r efl e cti o ns.  T h es e s a m pl es hi g hli g ht t h e st u d e nts’ willi n g n es s t o s elf -as s es s a n d t h ei r pr o gr es s i n 

utili zi n g v oi c e, c h oi c e, o w n ers hi p, r efl e cti o n, a n d c oll a b or ati o n. C o m bi n e d wit h t h e r es ults fr o m 

t h e t h e m ati c a n al ysis a n d t h e s ur v e ys, t h e r es ults s u p p ort t h e c o n cl usi o n t h at st u d e nt-c e nt er e d 

P B L tr e at m e nt is v er y eff e cti v e i n pr o m oti n g st u d e nt a g e n c y i n mi d dl e s c h o ol. 

 

R es ults of F o c us Q u esti o n # 2  

T o a d dr es s t h e s e c o n d f o c us q u esti o n of h o w P B L i m p a ct e d st u d e nts’ a bilit y t o l e ar n a n d 

c o m pr e h e n d M o nt a n a S ci e n c e St a n d ar d M S -L S 2, st u d e nts p arti ci p at e d i n a pr e - a n d p ost -

as s es s m e nt o n t h e pri n ci pl es of e c ol o g y. T h e pr e - a n d p ost -as s es s m e nts pr o vi d e d q u a ntit ati v e 

d at a f or e a c h st u d e nt t o d et er mi n e w h et h er t h er e w as a n eff e cti v e i n cr e as e i n k n o wl e d g e of b asi c 
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e c ol o g y c o n c e pts a n d c o m pr e h e nsi o n of t h e fi v e M o nt a n a St at e E c ol o g y St a n d ar ds. T h e mi d dl e 

s c h o ol st a n d ar ds a d dr es s e n er g y i n e c os yst e ms, i nt er d e p e n d e nt r el ati o ns hi ps, n at ur al c y cl es, 

e c os yst e m d y n a mi cs, a n d bi o di v ersit y ( T h e W o n d er of S ci e n c e, n. d.). All 7 9 st u d e nts t o o k t h e 

pr et est b ef or e a n y c o nt e nt w as pr es e nt e d b y t h e t e a c h er or g u est s p e a k ers. St u d e nts t o o k t h e 

p ostt est aft er t h e tr e at m e nt b ut b ef or e t h e c ul mi n ati n g Pr oj e ct F air at t h e e n d of t h e u nit.  

Ta bl e 7 : St atisti c al C o m p aris o n of Pr e a n d P ost Tests ( N = 7 9) 

 

A v er a g e 
S c or e  

M e di a n 
S c or e  

M o d e  Mi ni m u m 
S c or e  

M a xi m u m 
S c or e  

E x p e ct e d  
A v er a g e  
S c or e  

 
E c ol o g y Pr et est  
 

1 8  1 6  8  0  5 2  2 0  

 
E c ol o g y P ostt est  
 

5 5  5 7  4 3  1 3  9 4  8 0  

 

Ta bl e 7 s h o w s t h e c u m ul ati v e r es ults of t h e E c ol o g y pr et est a n d p ostt est. T h e a v er a g e 

s c or e i n cr e as e d b y 3 7 p oi nts fr o m t h e pr et est t o t h e p ostt est. A n i n cr e as e of 4 1 p oi nts i n t h e 

m e di a n s c or e i n di c at es t h at t h e t y pi c al st u d e nt m a d e g ai ns d uri n g t h e tr e at m e nt as w ell. T h e 

m o d e s h o w s t h e m ost c o m m o n s c or e f or t h e t w o t est s, a n d t h er e w as a 3 5 -p oi nt i n cr e as e, 

i n di c ati n g a n o v er all i n cr e as e i n s c or es f or t h e gr o u p. T h e r a n g e s h o w s i m pr o v e m e nt f or t h e 7 9 

st u d e nts, as t h e m a xi m u m s c or es s h o w a p er c e nt a g e i n cr e a s e of a b o ut 8 1 %. B as e d o n pri or 

k n o wl e d g e b ef or e t h e pr et est, t h e t e a c h er d et er mi n e d t h e t ar g et s c or e f or st u d e nts t o b e 2 0. B as e d 

o n t h e e x p e ct e d st u d e nt l e ar ni n g d uri n g t h e tr e at m e nt, a t ar g et s c or e of 8 0 w o ul d s h o w 

r e as o n a bl e g ai ns i n st u d e nt l e ar ni n g. T h e fi n al a v er a g es f or b ot h t ests w er e b el o w t h e e x p e ct e d 

s c or es, es p e ci all y t h e p ost -t est, w hi c h h a d a n a v er a g e s c or e a b o ut 2 5 p oi nts l o w er t h a n e x p e ct e d. 
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Fi g ur e 7 : Distri b uti o n of A v er a g e Pr et est S c or es ( N = 7 9) 

 

Fi g ur e 8 : Distri b uti o n of A v er a g e P ostt est S c or es ( N = 7 9) 
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Fi g ur es 7 a n d 8 s h o w t h e distri b uti o ns of t h e s c or es f or t h e E c ol o g y pr et est b ef or e t h e 

tr e at m e nt a n d t h e p ostt est aft er t h e tr e at m e nt, r es p e cti v el y. T h e pr e-t est s c or es i n Fi g ur e 7  s h o w 

m ost  t est s c or es cl ust er e d b el o w 3 0 p oi nts. T h e r e d li n e s h o w s t h e t ar g et s c or e of 2 0 p oi nts 

e x p e ct e d b y t h e t e a c h er a n d 3 2 o ut of 7 9 ( 4 1 %) of st u d e nts w er e at or a b o v e t his s c or e. T h e 

p ostt est s c or es i n Fi g ur e 8 s h o w m ost  t est s c or es cl ust er e d b et w e e n 4 0 a n d 7 5 p oi nts. T h e r e d 

li n e s h o w s t h e t ar g et s c or e of 8 0 p oi nts e x p e ct e d b y t h e t e a c h er a n d 9 o ut of 7 9 ( 1 1 %) of st u d e nts 

w er e at or a b o v e t his s c or e.  

Ta bl e 8: R es ults of  E c ol o g y A s s es s m e nt  P air e d T -Test   ( N = 7 9) 

St atisti c  V al u e  

t-st atisti c  1 8. 5  

D e gr e es of Fr e e d o m ( df)  7 8  

p -v al u e  1. 3 × 1 0 − 3 0 ( <. 0 0 0 1) 

Eff e ct Si z e ( C o h e n’s d)  2. 1  

 

Ta bl e 8 s h o w s t h e r es ults of a p air e d t -t est, i n di c ati n g t h at t h e r es ults ar e st atisti c all y 

si g nifi c a nt a n d n ot t h e r es ult of r a n d o m c h a n c e. T h e t -st atisti c of 1 8. 5 is v er y hi g h a n d s h o w s 

t h at t h e tr e at m e nt b et w e e n t h e t w o t ests r es ult e d i n a n i n cr e as e i n c o m pr e h e nsi o n s c or es r at h er 

t h a n r a n d o m c h a n g es. H a vi n g a l ar g e gr o u p  of 7 9 st u d e nts r es ults i n df  = 7 8 ( N - 1), w hi c h 

f urt h er a d ds r eli a bilit y t o t h e r es ults b e c a us e of t h e l ar g e s a m pl e si z e. T h e p -v al u e r e pr es e nts t h e 

pr o b a bilit y t h at t h e r es ults o c c urr e d d u e t o r a n d o m c h a n c e. T h e a ct u al p -v al u e of 1. 3 × 1 0 -3 0  

s h o w s a v er y l o w pr o b a bilit y ( <. 0 0 0 1) a n d i n di c at es n e ar c ert ai nt y t h at t h e c h a n g e i n s c or es is a 

r es ult of t h e tr e at m e nt. Fi n all y, t h e eff e ct si z e of 2. 1 s h o w s t h at t h e tr e at m e nt h a d a s u bst a nti al 
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p ositi v e eff e ct o n st u d e nt l e ar ni n g. T h e tr e at m e nt w a s hi g hl y eff e cti v e  f or m ost st u d e nts, 

alt h o u g h t h e p ostt est s c or es w er e w ell b el o w t h e e x p e ct e d t ar g et s c or e.  

 

 

Fi g ur e 9 : Pr et est S c or es a n d N or m ali z e d G ai ns ( N = 7 9)  

 

R a w d at a fr o m t h e pr e - a n d p ost -t ests w er e  a n al y z e d t o c al c ul at e t h e n or m ali z e d g ai ns f or 

e a c h st u d e nt ( G o o gl e, 2 0 2 6). G o o gl e G e mi ni w as us e d t o as sist i n i nt er pr eti n g t h e r a w d at a a n d 

c al c ul ati n g n or m ali z e d g ai ns b as e d o n t h e d at a c oll e ct e d a n d or g a ni z e d b y t h e t e a c h er.  Fi g ur e 9  

s h o w s t h e n or m ali z e d g ai ns of st u d e nts r el ati v e t o t h eir pr et est s c or es.  N or m ali z e d g ai ns ar e 

c al c ul ati o ns  t h at s h o w  t h e p er c e nt a g e of i n cr e as e i n s c or e fr o m t h e pr et est  t o t h e p ostt est.  F or 

e x a m pl e, t h e st u d e nt o n t h e f ar ri g ht of t h e gr a p h w h o s c or e d a 5 2 o n t h e pr et est s c or e d a n 8 4 o n 

t h e p ostt est , r es ulti n g i n a 0. 6 7 n or m ali z e d g ai n a n d  i n di c ati n g a 6 7 % i m pr o v e m e nt. 
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T h e a v er a g e n or m ali z e d g ai n f or t h e gr o u p is 0. 4 7, w hi c h i n di c at es m e di u m g ai ns 

b e c a us e  it f alls i n t h e r a n g e of 0. 3– 0. 7 ( H a k e, 1 9 9 8). Ni n e o ut of 7 9 st u d e nts ( 1 1 %) h a d 

n or m ali z e d g ai ns a b o v e 0. 7, a n d 1 5 o ut of 7 9 st u d e nt s ( 1 9 %) h a d n or m ali z e d g ai ns b el o w 0. 3. 

T his i n di c at es hi g h er -t h a n-e x p e ct e d g ai ns a n d l o w er -t h a n-e x p e ct e d g ai ns, r es p e cti v el y, a c c or di n g 

t o H a k e ( 1 9 9 8). T h e o v er all distri b uti o n of s c or es s h o w s t h at t h e tr e at m e nt w as m o d er at el y 

eff e cti v e f or st u d e nts l e ar ni n g s ci e n c e c o nt e nt.  

I n a d diti o n t o t h e E c ol o g y as s es s m e nts, st u d e nts w er e e v al u at e d o n t h eir r es e ar c h n ot es, 

u nit pr oj e ct, a n d fi n al p ost er/sli d es. K alis p ell Mi d dl e S c h o ol us es st a n d ar ds -b as e d gr a di n g o n a 

4 -p oi nt s c al e wit h a s c or e of t hr e e b ei n g c o nsi d er e d “ pr ofi ci e nt. ” T h e  fi n al s c or e f or t h e r es e ar c h 

n ot es w as d et er mi n e d o nl y b y t h e t e a c h er, w hil e t h e s c or es f or t h e pr oj e ct a n d p ost er/sli d es w er e 

a c o m bi n ati o n of s c or es d et er mi n e d b y t h e t e a c h er a n d st u d e nt t o g et h er. F or t h e p ur p os es of t his 

a cti o n r es e ar c h, t h e t hr e e s c or es f or n ot es, pr oj e ct, a n d p ost er/sli d es w er e a v er a g e d t o fi n d a t ot al 

s c or e r o u n d e d t o t h e n e ar est t e nt h t o d et er mi n e pr ofi ci e n c y f or c o nt e nt k n o wl e d g e a n d 

c o m pr e h e nsi o n.  

Ta bl e 9: Fr e q u e n c y a n d P er c e nt a g e of Pr ofi ci e n c y ( N = 7 9) 

R a n g e of A v er a g e S c or e  Fr e q u e n c y  P er c e nt a g e  

S c or e 0 - 0. 9 “ N o vi c e ”  3  4 %  

S c or e 1. 0 - 1. 9 “ N o vi c e ”  4  5 %  

S c or e 2. 0 - 2. 9 “ N e ari n g Pr ofi ci e nt ”  1 9  2 4 %  

S c or e 3. 0 - 3. 9 “ Pr ofi ci e nt ”  3 9  4 9 %  

S c or e 4. 0 “ A d v a n c e d ”  1 4  1 8 %  
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Ta bl e 9  s h o w s t h at 5 3 o ut of 7 9 ( 6 7 %) of t h e st u d e nt s ar e pr ofi ci e nt or a d v a n c e d w h e n 

t h e s c or e f or t h eir r es e ar c h n ot es, pr oj e ct, a n d p ost er/ sli d es ar e a v er a g e d. I n a d diti o n, ni n e of t h e 

n e ari n g pr ofi ci e nt st u d e nts h a d a n a v er a g e s c or e of 2. 7, w hi c h m e a ns t h e y a c hi e v e d pr ofi ci e n c y 

i n t w o o ut of t h e t hr e e it e ms b ei n g as s es s e d.  T his s h o w s a hi g h p er c e nt a g e of st u d e nts w or ki n g 

at pr ofi ci e n c y o n all or m ost of t h eir w or k d uri n g t h e tr e at m e nt.  Fi n all y, t h e c al c ul at e d a v er a g e 

f or all 7 9 st u d e nts w as 3. 0, w hi c h als o i n di c at es t h at m ost st u d e nts a c hi e v e d pr ofi ci e n c y f or t h e 

r es e ar c h a n d pr oj e ct p h as e of t h e tr e at m e nt.  

Fi g ur e 1 0 : Distri b uti o n of Pr ofi ci e n c y S c or es ( N = 7 9)  

Fi g ur e 1 0  s h o w s t h e distri b uti o n of s c or es r o u n d e d t o t h e n e ar est t e nt h. F or e x a m pl e, a 

st u d e nt w h o s c or e d o n e 3 a n d t w o 4s f or t h eir w or k r e c ei v e d a n a v er a g e s c or e of 3. 7. A n ot h er 

st u d e nt w h o a c hi e v e d t w o 2s a n d a 3 r e c ei v e d a n a v er a g e s c or e of 2. 3. T h e d at a c oll e ct e d f or t h e 

r es e ar c h a n d pr oj e ct p h as e of t h e tr e at m e nt cl e arl y s h o w t h at t h e tr e at m e nt h a d a p ositi v e i m p a ct 

o n st u d e nt pr ofi ci e n c y f or M o nt a n a S ci e n c e St a n d ar d M S -L S 2, as s u mi n g l o w l e v els of 
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pr ofi ci e n c y b ef or e t h e tr e at m e nt. T h es e r es ults, c o m bi n e d wit h t h e r es ults of t h e pr e - a n d 

p ostt est, s h o w t h at t h e tr e at m e nt m o d er at el y i n cr e as e d c o m pr e h e nsi o n a n d k n o wl e d g e r el at e d t o 

M o nt a n a St a n d ar d M S -L S 2.  

R es ults f or F o c us Q u esti o n # 3  

T o a d dr es s t h e fi n al f o c us q u esti o n of h o w a ut h e nti c e x p eri e n c es i n a P B L u nit i nfl u e n c e 

st u d e nt m oti v ati o n a n d l e ar ni n g, st u d e nts p arti ci p at e d i n t w o s e p ar at e s ur v e ys. I n a d diti o n t o t h e 

s ur v e ys, st u d e nts w er e as k e d t o v ol u nt e er t o b e i nt er vi e w e d, a n d s e v er al w er e c h os e n t o pr o vi d e 

f e e d b a c k. T h e first s ur v e y w as a d mi nist er e d t hr e e w e e ks i nt o t h e tr e at m e nt at t h e e n d of t h e 

G u est Pr es e nt ati o n P h as e. T h e s ur v e y pr o vi d e d d at a o n st u d e nts’ p er c e pti o ns of l e ar ni n g a n d 

m oti v ati o n fr o m t h e g u est l e ct ur ers a n d t h e ir a cti viti e s. T h e s e c o n d s ur v e y w as gi v e n at t h e e n d 

of t h e s e v e n -w e e k tr e at m e nt aft er t h e fi n al pr es e nt ati o ns at t h e e n d of t h e Pr oj e ct P h as e. T h e 

s ur v e y pr o vi d e d d at a o n st u d e nts’ f e eli n gs of m oti v ati o n, k n o wi n g t h e y w er e pr es e nti n g t o a n 

a ut h e nti c a u di e n c e. Fi n all y, s e v er al st u d e nts v ol u nt e er e d t o b e i nt er vi e w e d d uri n g t h e f o ur w e e ks 

of t h e R es e ar c h a n d Pr oj e ct P h as e. T h e i nt er vi e w s pr o vi d e d d at a o n st u d e nt p er c e pti o ns of P B L 

a n d st u d e nt -c e nt er e d l e ar ni n g e x p eri e n c es d uri n g t h e tr e at m e nt.  

 

Ta bl e 1 0 : G u est S p e a k er Eff e cts o n St u d e nt L e ar ni n g ( N = 7 9)  

St u d e nt A ns w er  Fr e q u e n c y  P er c e nt a g e  

Str o n gl y Dis a gr e e  0  0 %  

Dis a gr e e  1  1 %  

N e utr al  1 6  2 1 %  

A gr e e  4 5  5 7 %  

Str o n gl y A gr e e  1 7  2 1 %  
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Ta bl e 1 0 s h o w s t h e r es ults of t h e G u est S p e a k er S ur v e y gi v e n t hr e e w e e ks i nt o t h e 

tr e at m e nt at t h e e n d of t h e l e ct ur es gi v e n b y ei g ht diff er e nt l o c al o ut d o or pr of es si o n als. St u d e nts 

w er e as k e d t hr e e Li k ert s ur v e y q u esti o ns a b o ut h o w w ell t h e y t h o u g ht t h e g u ests h el p e d t h e m 

l e ar n a b o ut c ar e ers, n ati v e s p e ci es, a n d e n vir o n m e nt al is s u es c o m p ar e d t o tr a diti o n al i nstr u cti o n. 

T h e r es ults s h o w t h at 7 8 % of st u d e nts a gr e e d or str o n gl y a gr e e d t h at c ar e er pr of es si o n als h el p e d 

t h e m l e ar n s ci e n c e c o nt e nt r el at e d t o t h e Fl at h e a d Wat ers h e d.  

 I n t h e s ur v e y, st u d e nts w er e als o as k e d t o e x pl ai n t h eir a ns w ers. O n e st u d e nt r es p o n d e d 

t h at “t h e sli d es h o w s w er e v er y i nf or m ati o n al a n d h el p e d m e u n d erst a n d h o w t hi n gs w or k, 

es p e ci all y wit h t h e pi ct ur es a n d e x pl a n ati o ns. ” A n ot h er st u d e nt wr ot e, “ T h e a cti v iti es w er e f u n 

a n d h el p e d m e b ett er u n d erst a n d t h e t o pi c, es p e ci all y w h e n w e g ot t o d o h a n ds -o n t hi n gs li k e t h e 

i n v asi v e s p e ci es or ri v er a cti viti es. ” A n ot h er st u d e nt a d d e d t o t his i d e a b y writi n g, “I r e all y li k e d 

h o w t h e y br o u g ht i n r e al -lif e o bj e cts a n d e x a m pl es fr o m t h eir j o bs. It h el p e d m e u n d erst a n d w h at 

t h e y a ct u all y d o a n d m a d e t h e l e ar ni n g m or e i nt er esti n g. ” T h e r es p o ns es of t h e 2 2 % of st u d e nts 

w h o di d n ot f e el t h e y l e ar n e d as w ell fr o m t h e g u ests c e nt er e d ar o u n d t h e g u ests pr es e nti n g t o o 

q ui c kl y, n ot s p e a ki n g cl e arl y, or t h e st u d e nt n ot b ei n g i nt er est e d i n t h e t o pi c.  

Ta bl e 1 1 : G u est S p e a k er Eff e cts o n St u d e nt M oti v ati o n t o L e ar n ( N = 7 9) 

St u d e nt A ns w er  Fr e q u e n c y  P er c e nt a g e  

Str o n gl y Dis a gr e e  1  1 %  

Dis a gr e e  1 0  1 3 %  

N e utr al  2 5  3 2 %  

A gr e e  3 4  4 3 %  

Str o n gl y A gr e e  9  1 1 %  
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Ta bl e 1 1 s h o w s t h e r es ults of t h e t w o a d diti o n al Li k ert s ur v e y q u esti o ns fr o m t h e G u est 

S p e a k er S ur v e y r e g ar di n g h o w st u d e nts f elt t h e g u est s m oti v at e d t h e m t o l e ar n m or e a b o ut t h eir 

c ar e ers a n d l o c al e n vir o n m e nt. T h e r es ults s h o w t h at 5 4 % of st u d e nts a gr e e d or str o n gl y a gr e e d 

t h at t h e g u est s p e a k ers h el p e d m oti v at e t h e m t o l e ar n m or e or cr e at e d i nt er est i n st u d yi n g t h e 

l o c al e c os yst e m. O n e st u d e nt r es p o n d e d t h at “I r e all y li k e d M s. G ar b y a n d I f o u n d h er 

pr es e nt ati o n i nt er esti n g. It g ot m e i nt o bir ds a n d n o w I’ m r e a di n g a b o ut bir ds i n M o nt a n a. ” 

A n ot h er st u d e nt w as i ns pir e d t o g o t o t h e l a k e a n d wr ot e , “t h es e pr es e nt ati o ns m a k e m e w a nt t o 

g o o utsi d e a n d e x pl or e n at ur e. ” A n ot h er st u d e nt wr ot e , “I g ai n e d a n ot h er p ers p e cti v e a b o ut 

n at ur e a n d its d e e p er m e a ni n g, a n d it m a d e m e w a nt t o l e ar n m or e a b o ut h o w t h e w orl d w or ks. ”  

T h e r es ults of t h es e t w o s ur v e y q u esti o ns s h o w e d t h at 4 6 % of st u d e nts f elt n e utr al or 

dis a gr e e d t h at t h e y f elt m oti v at e d t o l e ar n m or e. T h e s e st u d e nts r e p ort e d t h at t h e y gr e w tir e d of 

t h e l e ct ur es e a c h d a y a n d w o ul d h a v e li k e d m or e vi d e os a n d h a n ds-o n a cti viti es t o br e a k u p t h e 

ti m e s p e nt t a ki n g n ot es. O n e st u d e nt wr ot e, “I f e el li k e t h e a cti viti es c o ul d b e a littl e bit m or e 

e n g a gi n g b e c a us e s o m e of t h e m di d n't r e all y fit wit h t h e m ost i m p ort a nt st uff t h at t h e y t ol d us. ” 

S e v er al st u d e nts f elt t h er e n e e d e d t o b e m or e ti m e t o dis c us s t h e a cti viti es, a n d o n e wr ot e, “I 

t hi n k s o m e of t h e a cti viti es w er e h ar d t o f oll o w o n t h eir o w n si n c e w e w er e r us h e d f or ti m e s o 

c o m pl eti n g t h e m t o o k l ots of h el p. ”  

At t h e e n d of t h e s e v e n -w e e k tr e at m e nt, st u d e nts w er e as k e d t o pr es e nt t h eir r es e ar c h a n d 

pr oj e ct t o p ar e nts, st aff, a n d t h e s a m e g u est s p e a k ers t h at pr es e nt e d t o t h e m e arli er. St u d e nts w er e 

gi v e n a Fi n al Pr es e nt ati o n s ur v e y r e g ar di n g t h eir p er c e pti o ns of m oti v ati o n a n d l e ar ni n g b as e d 

o n k n o wi n g t h e y w er e pr es e nti n g t o a n a ut h e nti c a u di e n c e, n ot j ust cl as s m at es a n d t h e t e a c h er. 

T h e Li k ert s ur v e y i n cl u d e d q u esti o ns a b o ut h o w t h e y f elt b ef or e a n d aft er t h e pr es e nt ati o ns, as 
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w ell as f e eli n gs of m oti v ati o n t o d o w ell i n fr o nt of p ar e nts, st aff, a n d g u ests. O nl y 7 5 st u d e nts 

p arti ci p at e d i n t h e fi n al pr es e nt ati o ns a n d t h e s ur v e y, a n d 3 0 st u d e nts r e p ort e d t h e y h a d a f a mil y 

m e m b er att e n d t h e pr es e nt ati o ns.  

Ta bl e 1 2: Fi n al Pr es e nt ati o n Eff e cts o n St u d e nt M oti v ati o n ( N = 7 5)  

St u d e nt A ns w er  Fr e q u e n c y  P er c e nt a g e  

Str o n gl y Dis a gr e e  1  1 %  

Dis a gr e e  5  7 %  

N e utr al  1 5  2 0 %  

A gr e e  3 7  4 9 %  

Str o n gl y A gr e e  1 7  2 3 %  

 

Ta bl e 1 2 s h o w s t h at 7 2 % of st u d e nts r e p ort e d f e eli n g m or e m oti v at e d t o d o w ell d uri n g 

t h e fi n al pr es e nt ati o n c o m p ar e d t o tr a diti o n al pr es e nt ati o ns t o cl as s m at es. O n e st u d e nt wr ot e, 

“t his w a y of pr es e nti n g w as w a y b ett er t h a n pr es e nti n g t o cl as s m at es. I w as m or e c o nfi d e nt a n d it 

w as a f u n w a y t o s h ar e m y k n o wl e d g e. ” Ot h er st u d e nts wr ot e t h at it w as b ett er t o pr es e nt 

m ulti pl e ti m es t o s m all gr o u ps t h at “ a ct u all y c ar e d a b o ut w h at y o u h a d t o s a y a n d w a nt e d t o 

list e n ” i nst e a d of “t h e w h ol e cl as s l o o ki n g at y o u. ” M ost of t h e n e g ati v e c o m m e nts fr o m t h e 2 8 % 

w h o di d n ot  e nj o y t h e pr es e nt ati o n c e nt er e d o n disli ki n g all pr es e nt ati o ns, r e g ar dl es s of t h e 

a u di e n c e.  

A d diti o n al q u esti o ns i n t h e s ur v e y s h o w e d 7 8 % of st u d e nts f elt t h e pr es e nt ati o ns w er e a 

p ositi v e e x p eri e n c e aft er t h e y w er e d o n e, c o m p ar e d t o o nl y 4 7 % f e eli n g p ositi v e b ef or e t h e 

pr es e nt ati o ns. A st u d e nt r es p o n d e d “ I f elt r e all y g o o d aft er pr es e nti n g. I w as n er v o us at first, b ut 

it e n d e d u p b ei n g f u n, a n d p e o pl e r e all y li k e d m y w or k a n d as k e d q u esti o ns. ” A n ot h er st u d e nt 

wr ot e “I f elt r e all y g o o d aft er pr es e nti n g b e c a us e I g ot l ots of c o m pli m e nts a n d p e o pl e as k e d 

q u esti o ns, w hi c h m a d e m e e nj o y t e a c hi n g ot h ers a b o ut w h at I l e ar n e d. ” Aft er t h e st u d e nt 
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pr es e nt ati o ns, s e v er al st aff, p ar e nts, a n d c o m m u nit y g u ests m a d e p ositi v e c o m m e nts a b o ut t h e 

e v e nt. O n e p ar e nt c o m m e nt e d t h at “[ c hil d’s n a m e] r e all y s ur pris e d m e t o d a y. T h e y pr es e nt e d t o 

m e at h o m e a n d t h e y w er e v er y n er v o us f or t o d a y. I’ m i m pr es s e d wit h h o w c o nfi d e nt t h e y w er e 

i n fr o nt of all t h es e a d ults. ” 

Fi n all y, st u d e nt m oti v ati o n w as as s es s e d d uri n g i nt er vi e w s c o n d u ct e d at t h e e n d of We e k 

5 , at t h e c o n cl usi o n of t h e r es e ar c h a n d pr oj e ct p h as e. St u d e nts w er e as k e d t o v ol u nt e er f or a 

s h ort i nt er vi e w t o s h ar e t h eir t h o u g hts a b o ut t h e i m p a ct of st u d e nt -c e nt er e d l e ar ni n g o n t h eir 

m oti v ati o n a n d l e ar ni n g. S e v er al st u d e nts w er e willi n g t o p arti ci p at e, a n d fi v e st u d e nts w er e 

r a n d o ml y s el e ct e d fr o m t h e list of v ol u nt e ers i n e a c h of t h e t hr e e cl as s p eri o ds , f or a t ot al of 1 5 

st u d e nts. Aft er a s h ort c o n v ers ati o n a b o ut t h eir s p e cifi c pr o gr es s a n d pr oj e ct g o als, e a c h st u d e nt 

w as as k e d a b o ut t h e ir f e eli n gs r e g ar di n g t h e st u d e nt-c e nt er e d a cti viti es a n d t h e eff e ct t h os e 

a cti viti es  h a d o n t h eir w or k c o m pl eti o n.  At t h e c o n cl usi o n of t h e i nt er vi e w, st u d e nts t y p e d a fi n al 

st at e m e nt i nt o G o o gl e F or ms t o s u m m ari z e t h eir f e eli n gs. Mis s p ell e d w or ds a n d mi n or mist a k es 

w er e c orr e ct e d b y t h e r es e ar c h er.  

Ta bl e 1 3 : I nt er vi e w R es p o ns es ( N = 1 5) 
T h e m e  St u d e nt Q u ot es  

M oti v ati o n  “ W h e n w e g et t o c h o os e t h e pr oj e ct, it m a k es us  w a nt t o w or k h ar d er a n d d o 
w ell, b e c a us e y o u ar e i nt er est e d i n w h at y o u ar e l e ar ni n g a n d a ct u all y c ar e 
a b o ut it. ”  
“ T h e pr oj e ct w as m or e e n g a gi n g t h a n n or m al cl as s w or k a n d I e nj o y l e ar ni n g 
m or e b e c a us e it w as h a n ds -o n a n d diff er e nt fr o m j ust d oi n g w or ks h e ets. ”  
“ T his pr oj e ct m a d e l e ar ni n g m or e e nj o y a bl e a n d m a d e m e w a nt t o k e e p 
w or ki n g o n it b e c a us e I li k e d w h at I w as d oi n g a n d w a nt e d it t o t ur n o ut 
g o o d. ”  

St u d e nt A g e n c y  “It w as f u n a n d i nt er esti n g, a n d I f elt m or e m oti v at e d b e c a us e I w as w or ki n g 
o n s o m et hi n g I c h os e a n d c o ul d b e cr e ati v e wit h. ”  
“I li k e d w or ki n g wit h a p art n er a n d dis c us si n g w h at w e w er e g oi n g t o d o. It 
h el p e d us s h ar e i d e as a n d m a k e t h e pr oj e ct b ett er. ”  
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“I li k e d t h at w e c o ul d c h o os e o ur pr oj e ct, p art n ers, a n d h o w w e w a nt e d t o 
pr es e nt it, w hi c h m a d e it f e el m or e p ers o n al. ”  
“ H a vi n g l ots of c h oi c es m a d e t h e pr oj e ct m or e f u n a n d all o w e d m e t o b e 
cr e ati v e a n d d esi g n s o m et hi n g m y o w n w a y. I t hi n k I a ct u all y w or k b ett er at 
h o m e a n d I li k e d t h at. ”  
“ B ei n g a bl e t o pl a n m y o w n w or k a n d m a k e m y o w n d e cisi o ns h el p e d m e 
f e el m or e i n d e p e n d e nt a n d t a k e o w n ers hi p of m y pr oj e ct. ”  

St u d e nt -
C e nt er e d  

“I l o v e d b ei n g a bl e t o c h o os e m y o w n t o pi c a n d w h at m y pr oj e ct l o o k e d li k e 
i nst e a d of b ei n g t ol d e x a ctl y w h at t o d o. ” 
“ W or ki n g o n m y o w n m a k es m e l e ar n m or e b e c a us e I h a v e t o t hi n k a n d 
fi g ur e t hi n gs o ut i nst e a d of j ust f oll o wi n g dir e cti o ns. ” 
“ T his w as m or e e n g a gi n g t h a n w or ks h e ets b e c a us e w e w er e a cti v e, cr e ati v e, 
a n d i n v ol v e d i n w h at w e w er e l e ar ni n g. ”  
“It w as b ett er t h a n sitti n g a n d list e ni n g t o a t e a c h er all d a y b e c a us e w e 
a ct u all y g ot t o d o s o m et hi n g a n d b e i n v ol v e d i n o ur l e ar ni n g. ”  

T e a c h er -
C e nt er e d  

“ S o m eti m es it is diffi c ult n ot h a vi n g cl e ar i nstr u cti o n s a n d I di d n’t al w a ys 
k n o w w h at t o d o, w hi c h m a d e it h ar d er t o st a y o n tr a c k. ”  
“I w o ul d r at h er b e t ol d e x a ctl y w h at t o r es e ar c h t h a n h a v e t o fi g ur e 
e v er yt hi n g o ut m ys elf b e c a us e it c a n g et c o nf usi n g. ”  
“I li k e fr e e d o m, b ut s o m eti m es I w a nt y o u t o e x pl ai n t hi n gs m or e cl e arl y or 
gi v e m or e dir e cti o ns. It is a l ot m or e w or k a n d its e asi er h a vi n g t h e t e a c h er 
d o t hi n gs i nst e a d of us f or e v er yt hi n g ”  

 

Ta bl e 1 3  s h o w s t h at 8 0 % of t h e st u d e nts i nt er vi e w e d h a d p ositi v e f e e d b a c k a b o ut t h e 

st u d e nt-c e nt er e d l e ar ni n g e n vir o n m e nt. T h e 1 2 p ositi v e r es p o ns es w er e c o d e d f or t h e m es r el at e d 

t o m oti v ati o n t o c o m pl et e w or k, st u d e nt a g e n c y, a n d pr ef er e n c e f or  st u d e nt-c e nt er e d l e ar ni n g. 

T h e t hr e e st u d e nts w h o w er e criti c al of t h e pr oj e ct w er e c o d e d as “t e a c h er -c e nt er e d ” a n d 

c o m m e nt e d o n w a nti n g m or e dir e cti o n a n d i nstr u cti o n fr o m t h e t e a c h er. T h e p ositi v e f e e d b a c k 

fr o m t h es e i nt er vi e w s, c o m bi n e d wit h t h e t w o s ur v e y s, r ei nf or c es t h e p ositi v e i m p a ct of t h e 

tr e at m e nt o n st u d e nt m oti v ati o n a n d l e ar ni n g. 
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C H A P T E R FI V E   

V A L U E: R E A S O NI N G A N D R E F L E C TI O N    

Cl ai ms Fr o m t h e St u d y    

T h e lit er at ur e r e vi e w e d f or t his a cti o n r es e ar c h pr oj e ct s u p p orts t h e cl ai m t h at Pr oj e ct 

B as e d L e ar ni n g h as a p ositi v e i m p a ct o n st u d e nt e n g a g e m e nt w h e n t h e y  p arti ci p at e  i n a ut h e nti c, 

st u d e nt-c e nt er e d e x p eri e n c es. T h e m es fr o m t h e r es e ar c h hi g hli g ht t h at st u d e nts ar e m or e e n g a g e d 

i n t h eir l e ar ni n g a n d d e v el o p str o n g er i nt er est i n t h e c o nt e nt w h e n t h e t e a c h er all o w s t h e m t o b e 

i n c h ar g e of t h eir o w n l e ar ni n g. W h e n st u d e nts t a k e o w n ers hi p of t h eir l e ar ni n g a n d b e c o m e 

pri m ar y  d e cisi o n -m a k ers, t h e y c o n n e ct wit h e a c h ot h er, t h e c o nt e nt, a n d t h e c o m m u nit y. 

Si mil arl y, t his st u d y cl ai ms t h at P B L h a d  a p ositi v e i m p a ct o n s e v e nt h -gr a d e st u d e nts’ a g e n c y, 

s ci e n c e c o m pr e h e nsi o n, a n d m oti v ati o n b e c a us e of t h e tr e at m e nt f o c us e d o n t h e Fl at h e a d Ri v er 

Wat ers h e d. D at a c oll e ct e d usi n g s ur v e ys, t ests, st u d e nt r efl e cti o ns, a n d i nt er vi e w s  w er e  a n al y z e d 

as e vi d e n c e  of t his cl ai m.    

R e g ar di n g F o c us Q u esti o n  # 1, d at a c oll e ct e d i n b ot h A cti v e L e ar n er s ur v e ys a n d We e kl y 

St u d e nt R efl e cti o ns s u p p ort t h e cl ai m t h at t h e i m pl e m e nt ati o n of P B L p ositi v el y aff e cts st u d e nt 

a g e n c y i n mi d dl e s c h o ol s ci e n c e. C o m p aris o n of t h e pr e - a n d p ost -s ur v e ys  s h o w s t h at st u d e nts 

i n cr e as e d st u d e nt a g e n c y i n r el ati o n t o v oi c e, c h oi c e, o w n ers hi p, r efl e cti o n, a n d c oll a b or ati o n 

s kills. W hil e t h er e w as o nl y a 1 2. 3 % i n cr e as e i n t h e a v er a g e o v er all s c or e o ut of 1 0 0, t h e a n al ysis 

of t h e r a w d at a fr o m a p air e d t -t est c onfir ms t h at i n cr e as e is st atisti c all y si g nifi c a nt a n d r eli a bl e. 

D at a c oll e ct e d i n 6 9 6 s e p ar at e st at e m e nts fr o m We e kl y St u d e nt R efl e cti o ns c o nfir ms t h at 

st u d e nts w er e a w ar e of t h eir d e v el o pi n g s kills i n st u d e nt a g e n c y. T h e t h e m ati c a n al ysis of t h e 

r efl e cti ons  i n di c at es t h e y ar e c o ns ci o us of st u d e nt a g e n c y d uri n g t h e tr e at m e nt, w hil e t h e s ur v e ys 
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c o nfir m a n i n cr e as e i n t h e fi v e c at e g ori es of st u d e nt a g e n c y aft er t h e tr e at m e nt.  T h e c o m bi n ati o n 

of st atisti c all y si g nifi c a nt s ur v e y g ai ns a n d c o nsist e nt r efl e cti o n t h e m es  s u p p orts t h e r e as o ni n g 

t h at t h e tr e at m e nt i n t his st u d y p ositi v el y i m p a ct e d t h e d e v el o p m e nt of st u d e nt a g e n c y i n mi d dl e 

s c h o ol s ci e n c e.  

R e g ar di n g F o c us Q u esti o n # 2, d at a c oll e ct e d fr o m t w o E c ol o g y t ests a n d t h e  pr ofi ci e n c y  

s c or es of t hr e e as si g n m e nts s u p p ort t h e cl ai m t h at P B L p ositi v el y i m p a cts st u d e nts' a bilit y t o 

l e ar n a n d c o m pr e h e n d  M o nt a n a S ci e n c e St a n d ar d M S -L S 2. W hil e t h e a v er a g e pr et est s c or e of 

1 8/ 1 0 0 i n cr e as e d t o a n a v er a g e s c or e of 5 5/ 1 0 0 o n t h e p ostt est, t h e g ai ns w er e l es s t h a n e x p e ct e d. 

T h e o v er all distri b uti o n of p ostt est s c or es s h o w s t h at t h e tr e at m e nt w as m o d er at el y eff e c ti v e f or 

st u d e nts l e ar ni n g s ci e n c e c o nt e nt si n c e o nl y ni n e st u d e nts s c or e d hi g h er t h a n t h e e x p e ct e d s c or e 

of 8 0/ 1 0 0. D at a c oll e ct e d fr o m c u m ul ati v e  pr ofi ci e n c y  s c or es d uri n g t h e tr e at m e nt als o s u p p ort 

t h e cl ai m t h at P B L p ositi v el y i m p a cts st u d e nts’ a bilit y t o l e ar n s ci e n c e c o nt e nt. A n al ysis s h o w s 

5 3 o ut of 7 9 ( 6 7 %) of t h e st u d e nts w er e pr ofi ci e nt or a d v a n c e d w h e n t h e s c or es f or t h eir r es e ar c h 

n ot es, pr oj e ct, a n d p ost er/sli d es w er e a v er a g e d. T h e c o m bi n ati o n of t h e m o d est g ai ns fr o m t h e 

t ests a n d si g nifi c a nt g ai ns i n pr ofi ci e n c y  s c or es  s u p p orts t h e r e as o ni n g t h at t h e tr e at m e nt i n t his 

st u d y p ositi v el y i m p a ct e d st u d e nt l e ar ni n g.  

R e g ar di n g F o c us Q u esti o n # 3, d at a c oll e ct e d i n s ur v e ys a n d i nt er vi e w s s u p p ort t h e cl ai m 

t h at t h e i m pl e m e nt ati o n of P B L p ositi v el y i m p a cts st u d e nt m oti v ati o n a n d l e ar ni n g. T h e G u est 

Pr es e nt ati o n S ur v e y s h o w e d 7 8 % of st u d e nts f elt t h e g u est pr es e nt ati o ns h a d a str o n g eff e ct o n 

t h eir l e ar ni n g a b o ut t h e l o c al e c os yst e m. W hil e o nl y 5 4 % f elt t h e g u ests m oti v at e d t h e m t o l e ar n 

m or e, m a n y st u d e nts a c k n o wl e d g e d at l e ast o n e g u est t h at g e n er at e d i nt er est i n s o m et hi n g n e w. 

T h e Fi n al Pr es e nt ati o n s ur v e y s h o w e d t h at 7 2 % of st u d e nts f elt i ntri nsi c all y m oti v at e d t o 
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c o m pl et e w or k a n d p erf or m w ell f or t h e a ut h e nti c a u di e n c e of p ar e nts, st aff, a n d c o m m u nit y  

m e m b ers,  i n cl u di n g s o m e of t h e g u est s p e a k ers. Fi n all y, t h e st u d e nt i nt er vi e w s c o n d u ct e d d uri n g 

t h e tr e at m e nt s h o w t h at 8 0 % of st u d e nts f elt t h e st u d e nt-c e nt er e d l e ar ni n g e n vir o n m e nt 

m oti v at e d t h e m t o l e ar n a n d i n d e p e n d e ntl y c o m pl et e w or k c o m p ar e d t o tr a diti o n al  t e a c h er-

dir e ct e d  l e ar ni n g. T h e c o m bi n ati o n of t h e r es ults of t h e s ur v e ys a n d i nt er vi e w s r e g ar di n g st u d e nt 

m oti v ati o n s u p p orts t h e r e as o ni n g t h at t h e tr e at m e nt h a d a si g nifi c a nt i m p a ct o n st u d e nt 

e n g a g e m e nt a n d p erf or m a n c e.  

T his st u d y  s h o w s t h at  Pr oj e ct B as e d L e ar ni n g str at e gi es h a v e a si g nifi c a nt i m p a ct o n 

st u d e nt a g e n c y a n d m oti v ati o n, a n d m o d er at e i m p a ct o n k n o wl e d g e a n d c o m pr e h e nsi o n of 

s ci e n c e c o nt e nt. T h e f e e d b a c k c oll e ct e d wit h s ur v e ys a n d i nt er vi e w s s h o w s t h at a ut h e nt i c 

st u d e nt-c e nt er e d l e ar ni n g cr e at es a n e n vir o n m e nt w h er e st u d e nts  f e el o w n ers hi p 

a n d  r es p o nsi bilit y f or t h eir l e ar ni n g. T h e fi n di n gs a d d t o e xisti n g r es e ar c h i n di c ati n g t h at 

c urri c ul u m c o n n e ct e d t o r e al -w orl d t o pi cs is m e a ni n gf ul t o st u d e nts a n d l e a ds t o i n cr e as e d 

i nt er est, c o nfi d e n c e, a n d e n g a g e m e nt.   

Val u e of t h e St u d y a n d C o nsi d er ati o ns of F ut ur e R es e ar c h    

T his st u d y s h o w s t h e v al u e of P B L as a hi g hl y eff e cti v e t e a c hi n g str at e g y t h at e m p o w ers 

st u d e nts t o m a k e m e a ni n gf ul c o n n e cti o ns t o t h e c urri c ul u m a n d t h eir l o c al c o m m u nit y. Pr oj e ct 

B as e d L e ar ni n g str at e gi es  w er e  us e d t hr o u g h o ut t h e st u d y t o pr o vi d e a fr a m e w or k f or st u d e nt -

c e nt er e d l e ar ni n g. I n a d diti o n t o e m p h asi zi n g t h e v al u e of P B L as a p o w erf ul t e a c hi n g str at e g y, 

t his st u d y pr o vi d es ot h er s ci e n c e t e a c h ers wit h a m o d el f or P B L i m pl e m e nt ati o n, pr o vi d es 

st u d e nts wit h v al u a bl e m et a c o g niti o n s kills, a n d s h o w s  t h e i m p ort a n c e of i n v ol vi n g t h e l o c al 

c o m m u nit y i n e d u c ati o n.   
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Te a c h ers i n K alis p ell S c h o ol Distri ct # 5 ar e i nt e gr ati n g P C B E str at e gi es i nt o t h eir 

cl as sr o o ms, a n d t his st u d y pr o vi d es a m o d el f or t h e m t o us e P B L t o a c hi e v e t his. T h e st u d y 

b e g a n wit h st u d e nts l e ar ni n g a b o ut t h e l o c al e n vir o n m e nt fr o m c o m m u nit y m e m b ers w it h c ar e ers 

i n t h e o ut d o ors. T h e st u d e nts t h e n r es e ar c h e d a t o pi c of i nt er est a n d cr e at e d a pr oj e ct t o t e a c h 

ot h ers i n a n a ut h e nti c w a y. T h e st u d y c ul mi n at e d i n c a pst o n e pr es e nt ati o ns t o s h o w t h eir fi n di n gs 

a n d hi g hli g ht t h eir l e ar ni n g pr o c es s. T h e pr o gr es si o n i n t his st u d y ali g ns P B L wit h t h e pri n ci pl es 

of P C B E b y e n c o ur a gi n g i n di vi d u ali z e d l e ar ni n g, c ar e er r e a di n es s, a n d fl e xi bl e l e ar ni n g 

e n vir o n m e nts t o pr o m ot e st u d e nt a g e n c y ( M ar z a n o et al., 2 0 1 7, p p. 1 – 3).  

A n ot h er v al u e of t his st u d y c e nt ers o n st u d e nts d e v el o pi n g s elf -a w ar e n es s a n d 

m et a c o g niti v e s kill d e v el o p m e nt. T his b e g a n wit h u n d erst a n di n g t h eir o w n l e ar ni n g st yl es a n d 

c o nti n u e d wit h s etti n g g o als a n d s elf -r efl e cti o n d uri n g t h e tr e at m e nt. St e eri n g a w a y fr o m t e a c h er-

dir e ct e d cl as sr o o ms g a v e st u d e nts o p p ort u niti es t o c h o os e t h eir l e ar ni n g p at h a n d f e el 

a c c o u nt a bilit y f or t h eir mist a k es a n d s u c c es s es. B y s hifti n g t o st u d e nt -c e nt er e d l e ar ni n g, “ w e ar e 

s u p p orti n g t h e d e v el o p m e nt of e x p ert l e ar n ers as w ell as criti c al s o ci al -e m oti o n al l e ar ni n g s kills, 

i n cl u di n g s elf-a w ar e n es s, e m p at h y, p ers p e cti v e -t a ki n g, a n d r es p o nsi bl e d e cisi o n-m a ki n g ” 

( T u c k er & N o v a k, 2 0 2 2, p. 5 3). T h e m et a c o g niti v e s kills l e ar n e d d uri n g t his st u d y will h o p ef ull y 

s er v e st u d e nts n o w a n d i nt o t h e f ut ur e a cr os s all s u bj e cts a n d gr a d e l e v els. 

Fi n all y, t his st u d y  pr o vi d e d  v al u a bl e i nsi g ht i nt o t h e p o w er  of i n v ol vi n g  t h e c o m m u nit y 

i n p u bli c e d u c ati o n. T h e first c o m m u nit y i n v ol v e d i n t his st u d y w as t h e e c ol o gi c al c o m m u nit y of 

t h e Fl at h e a d Ri v er Wat ers h e d. St u d e nts l e ar n e d a b o ut t h e l o c al e n vir o n m ent a n d or g a nis ms, 

i n cl u di n g t h e v al u e of c o ns er vi n g l o c al r es o ur c es w h er e t h e y a n d t h eir f a mili es r e cr e at e. T h e 

s e c o n d c o m m u nit y of st aff, p ar e nts, a n d c o m m u nit y m e m b ers o utsi d e t h e cl as sr o o m h a d a n 
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i nfl u e n c e o n t h e e d u c ati o n of t h e st u d e nts as w ell. St u d e nts l e ar n e d dir e ctl y fr o m c ar e er 

pr of es si o n als, pr es e nt e d t h eir pr oj e ct t o t h eir f a mil y, a n d g a v e fi n al pr es e nt ati o ns t o a n a ut h e nti c 

a u di e n c e. St u d e nt s ur v e ys s h o w e d t h at st u d e nts p ut hi g h  v al u e o n t his p art of t h e st u d y, a n d it 

i nfl u e n c e d t h eir m oti v ati o n a n d w or k et hi c.   

C o nsi d er ati o ns f or f ut ur e r es e ar c h i n cl u d e i nt e gr ati n g st u d e nt  pr ofi ci e n c y  s c al es, 

pr o vi di n g m or e s c aff ol di n g a cti viti es f or st u d e nts, a n d cl e arl y d efi ni n g  st u d e nt a g e n c y s kills. 

First, a n i m p ort a nt p art of P B L a n d P C B E is t e a c hi n g  st u d e nts t o  s elf -as s es s usi n g pr ofi ci e n c y 

s c al es. T his st u d y l a c k e d f ull y f or m e d s c al es f or st u d e nt  us e , a n d st e ps will n e e d t o b e t a k e n t o 

i n c or p or at e t his i nt o t h e d esi g n of t h e u nit. S e c o n d, it will b e i m p ort a nt t o pr e p ar e mi ni-l es s o ns 

a n d i n di vi d u ali z e d i nstr u cti o n t o h el p  s c aff ol d  st u d e nts w h o n e e d e xtr a s u p p ort. A c c or di n g t o t h e 

i nt er vi e w s a n d s ur v e ys i n t his st u d y, t h er e w er e  a b o ut 2 5 % of st u d e nts w h o str u g gl e d wit h b ei n g  

s elf -dir e ct e d , a n d t h e y n e e d e d m or e s u p p ort fr o m t h e t e a c h er at s o m e p oi nt d uri n g t h e tr e at m e nt. 

Fi n all y, f ut ur e c o nsi d er ati o ns f or i m pr o v e m e nt i n cl u d e m or e ti m e d e di c at e d t o t e a c hi n g t h e 

pri n ci pl es of st u d e nt a g e n c y. F or m al l es s o ns t h at cl e arl y d efi n e v oi c e, c h oi c e, o w n ers hi p, 

r efl e cti o n, a n d c oll a b or ati o n will h el p st u d e nts g a u g e t h eir  a biliti es  a n d pr o gr es s d uri n g t h e P B L 

u nit.  

I m p a cts of A cti o n R es e ar c h 

O v er t h e y e ars, I h a v e tri e d m a n y str at e gi es t o e n g a g e m y st u d e nts. T h e  a d v a n c e m e nt  of 

t e c h n ol o g y h as  m a d e it e as y t o g a mif y c o nt e nt, pr o vi d e e nt ert ai ni n g vi d e os, a n d cr e at e f or m ati v e 

as s es s m e nts. C o m bi n e d wit h t his, I c o nti n u e d t o pr o vi d e h a n ds o n a cti vit i es t o pr o m ot e l e ar ni n g 

c o nt e nt a n d o c c asi o n all y i n vit e d c ar e er pr of es si o n als t o g u est s p e a k t o s h ar e t h eir  e x p ertis e. A s 

a n alt er n ati v e t o fi n al t ests at t h e e n d of a u nit, I st art e d t o i n c or p or at e pr oj e cts w h er e st u d e nts 
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s u m m ari z e d all t h e y h a d l e ar n e d pl us r es e ar c h e d s o m et hi n g of i nt er est wit hi n t h e u nit t o pi c. 

Aft er fi nis hi n g t h eir r es e ar c h, st u d e nts h a d a “ m e n u ” of c h oi c es t o c o m pl et e a pr oj e ct t o s h o w 

w h at t h e y h a d l e ar n e d. W hil e st u d e nts r e p ort e d t h e y e nj o y e d t h e s u m m ati v e pr oj e cts,  I f elt 

it l a c k e d a c a d e mi c ri g or a n d r e ali z e d t h at it w as still v er y m u c h t e a c h er dir e ct e d.  

          I b e g a n r es e ar c hi n g w a ys t o i m pl e m e nt s p e cifi c P B L str at e gi es t o i m pr o v e s u m m ati v e 

pr oj e cts. I us e d o nli n e r es o ur c es a n d or d er e d  H a c ki n g Pr oj e ct B as e d L e ar ni n g  t o b ett er 

u n d erst a n d t h e n u a n c es of P B L. D u e t o m y vis u al a n d ki n est h eti c l e ar ni n g st yl es, I n e e d e d t o s e e 

P B L i n a cl as sr o o m s etti n g t o b ett er u n d erst a n d t h e c o m pl e xiti es of i n c or p or ati n g it i nt o m y 

cl as sr o o m.  I f o u n d t h at m a n y t e a c h ers us e d pr oj e cts i n  t h eir cl as sr o o ms, b ut f o u n d t h e y us e d 

pi e c es of P B L wit h o ut f ull y  utili zi n g  es s e nti al P B L str at e gi es f or a ut h e nti c, st u d e nt -c e nt er e d 

l e ar ni n g.      

T hr o u g h o ut m y e x p eri e n c e i n t h e M S S E pr o gr a m, I h a v e s o u g ht o ut cl as s es t h at pr o vi d e d 

o p p ort u niti es f or P B L -i ns pir e d i n q uir y t o m o v e t o w ar d i m pl e m e nt ati o n i n m y cl as sr o o m. S e v er al 

cl as s es i ns pir e d m e t o p urs u e t his st u d y t o i m pl e m e nt P B L i nt o m y cl as sr o o m.  T h e a cti o n 

r es e ar c h h as c h a n g e d t h e w a y I vi e w t h e a biliti es of m y st u d e nts a n d t h e i m p a ct of all o wi n g t h e m 

t o dir e ct t h eir o w n l e ar ni n g. Tr a diti o n al cl as sr o o ms all o w t h e m t o l e ar n, b ut  d o n’t  all o w t h e m 

t o p arti ci p at e  i n t h eir o w n l e ar ni n g. All t h es e y e ars I r e ali z e d t h at st u d e nts w a nt t o f e el i n cl u d e d 

i n d e cisi o n m a ki n g a n d e m p o w er e d t o t e a c h t h e ms el v es, but d o n ot h a v e t h es e o p p ort u niti es i n a 

t y pi c al cl as sr o o m.  

S e v er al of m y c urr e nt st u d e nts h a v e e x pr es s e d t h eir  dis s atisf a cti o n  wit h tr a diti o n al 

l e ar ni n g e n vir o n m e nts, a n d  u nf ort u n at el y,  t h e y will c o nti n u e t o e x p eri e n c e t e a c h er-c e nt er e d  

cl as sr o o ms  t hr o u g h o ut t h eir s c h o oli n g. M y h o p e is t h at t his st u d y will h el p i nf or m ot h er t e a c h ers 
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i n m y s c h o ol, distri ct, a n d s urr o u n di n g c o m m u niti es a b o ut t h e b e n efits of Pr oj e ct B as e d 

L e ar ni n g.  F or m y f ut ur e st u d e nts, t h e y will c o nti n u e t o b e e x p os e d t o st u d e nt -c e nt er e d l e ar ni n g 

e n vir o n m e nts as I w or k t o tr a nsiti o n m y c urr e nt u nits of st u d y t o P B L u nits. T his pr o c es s will 

t a k e s e v er al y e ars as I i n c or p or at e P C B E str at e gi es a s w ell. M y h o p e is t h at st u d e nts, st aff, a n d 

t h e c o m m u nit y c o nti n u e t o b e n efit  fr o m t h e a ut h e nti c e x p eri e n c es i n m y cl as sr o o m a n d t h e 

cl as sr o o ms of m y c oll e a g u es.  
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H ell o E a s h, C art er,  

 

Y o ur pr ot o c ol w a s r e vi e w e d b y t h e I R B a n d h a s b e e n a p pr o v e d.  

 

PI: E a s h, C art er  

A p pr o v al D at e: 1 / 1 5 / 2 0 2 6  
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W or k d e s cri b e d u n d er t hi s pr ot o c ol m a y n o w c o m m e n c e. T h e PI i s r e s p o n si bl e f or 

e n s uri n g t h at t h e pr ot o c ol a c c ur at el y d e s cri b e s r e s e ar c h pr a cti c e s b ei n g c o n d u ct e d.   
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> P er t h e C o m m o n R ul e, r e s e ar c h o nl y r e q uir e s I nt eri m ( a n n u al) R e vi e w b y t h e I R B if 1) it 

w a s r e vi e w e d vi a F ull C o m mitt e e or 2) i s r e g ul at e d b y t h e F D A.  

> All r e s e ar c h i s s u bj e ct t o p o st a p pr o v al m o nit ori n g.  

> All pr ot o c ol t y p e s m u st b e r e n e w e d 5 y e ar s aft er a p pr o v al.  

> I nf or m t h e I R B o n c e y o ur r e s e ar c h i s c o m pl et e s o t h at t h e pr ot o c ol m a y b e i n a cti v at e d.   

 

Pl e a s e c o nt a ct y o ur I R B Pr o gr a m M a n a g er wit h a n y q u e sti o n s or if y o u ar e i n n e e d of 

a s si st a n c e. T h a n k y o u f or y o ur dili g e n c e i n t h e c ar e of h u m a n s u bj e ct s r e s e ar c h 

p arti ci p a nt s.  

 

I n stit uti o n al R e vi e w B o ar d f or t h e Pr ot e cti o n of H u m a n S u bj e ct s | Offi c e of R e s e ar c h 

C o m pli a n c e | M o nt a n a St at e U ni v er sit y  
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E c ol o g y P o stt e st N a m e : - -----
A n s w e r th e q u e sti o n s b el o w t o t h e b e st of y o u r a bilit y . 

C o n c e pt s i n E c ol o g y 1 2 p oi nt s e a c h\ 
1. D efi n e Or g a ni s m : _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 

2. D efi n e P Ol)ll latl o n : _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 

3. D efi n e C o m m u nil y: _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 

4. D efi n e E c o s y st e m : _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 

5. D efi n e B i oti c: _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 

6.  Gi v e s e v er al e x a m p le s of Bi oti c F a ct or s aff e cti n g p o p u lati o n s : _ _ _ _ _ _ _ _ 

7. D efi n e A bi oli c : _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 
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Wel c o m e S ci e ntist s!  
 

I n 1 9 6 8, Pr esi d e nt L y n d o n B. J o h ns o n si g n e d t h e Wil d a n d S c e ni c 
Ri v ers A ct  i nt o l a w t o pr ot e ct A m eri c a’s ri v ers a n d w at ers h e ds. T h e l a w 
d e cl ar e d t h at ri v ers s h o ul d st a y fr e e -fl o wi n g wit h o ut d a ms f or t h e 
b e n efit of t h e wil dlif e, p e o pl e, a n d f ut ur e g e n er ati o ns.   T h e T hr e e F or ks 
of t h e Fl at h e a d w er e s o m e of t h e first ri v ers i n A m er i c a t o b e pr ot e ct e d, 
a n d t his i s w h y o ur l o c al e c os yst e m is still s o h e alt h y.  

 
O v er t h e n e xt s e v er al w e e ks, y o u ar e g oi n g t o r es e ar c h y o ur c h os e n 

t o pi c i n or d er t o c o ntri b ut e t o t h e C o m pr e h e nsi v e Ri v er M a n a g e m e nt 
Pl a n ( C R M P)  f or t h e Fl at h e a d Ri v er.  T h e C R M P is a pl a n f or h o w t h e 
Fl at h e a d Ri v er a n d all t h e s urr o u n di n g ar e as s h o ul d b e m a n a g e d b y l o c al 
a g e n ci es t o pr ot e ct t h e O utst a n di n g R e m ar k a bl e Val u es ( O R V)  of o ur 
e c os yst e m.   T h e Cr o w n of t h e C o nti n e nt E c os yst e m is all t h e or g a nis m s 
i n t h e li vi n g C o m m u nit y s urr o u n d e d b y t h e a bi oti c e n vir o n m e nt. 

 
 

A ns w er T h es e T w o Ess e nti al Q u esti o ns  
1.  W h y d o es p r ot e cti n g o r eli mi n ati n g t his p a rt of t h e 

e n vi r o n m e nt m att e r f o r t h e Fl at h e a d Ri v e r W at e rs h e d ?  
2.  H o w d o es t his a bi oti c p a rt of t h e e c os yst e m p ositi v el y o r 

n e g ati v el y i m p a ct t h e O utst a n di n g R e m a r k a bl e V al u es of t h e 
h a bit at ?  
 

 
 

https://rivers.gov/about
https://rivers.gov/about
https://www.flatheadrivers.org/comprehensive-river-management-plan
https://www.flatheadrivers.org/comprehensive-river-management-plan
https://rivers.gov/river/flathead
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P h as e 1: G u est S p e a k e rs  
L e ar n a b o ut t h e bi oti c a n d a bi oti c f a ct ors i n t h e Fl at h e a d Ri v er Wat ers h e d fr o m l o c al e x p erts 
w h o w or k wit h l o c al a g e n ci es.   T h e a ut h e nti c e x p eri e n c e of m e eti n g a n d l e ar ni n g fr o m t h es e 
o ut d o or pr of es si o n als s ets t h e st a g e f or y o ur r es e ar c h.    
P h as e 2: R es e a r c h y o u r T o pi c  
U s e t h e Wat ers h e d R es o ur c e p a g e  t o t a k e n ot es o n p a g es 1 0-1 4 i n y o ur mi ni b o o k t o c oll e ct 
i nf or m ati o n o n t h e t o pi c y o u h a v e c h os e n.  U s e t his R es e ar c h C h oi c e B o ar d t o or g a ni z e y o ur 
r es e ar c h t o h el p y o u a ns w er b ot h Es s e nti al Q u esti o ns. C h o os e 3 r es e a r c h it e ms o r 4 t o b e 
a d v a n c e d!  

 

A bi oti c -Us e t his c h oi c e b o a r d if y o u r t o pi c i s N O T c a p a bl e of lif e!  

Dr a w a m a p t h at i n cl u d es t h e l o c ati o n a n d 
s urr o u n di n g h a bit at of t his a bi oti c f a ct or i n 
t h e e c os yst e m. 

D es cri b e 3 w a ys t his a bi oti c f a ct or b e n efits or 
h ar ms h u m a ns.  

D es cri b e h o w 3 p o p ul ati o ns of or g a nis ms 
b e n efit or h ar m fr o m t his a bi oti c f a ct or.  

E x pl ai n 3 e n vir o n m e nt al c o n c er ns p ert ai ni n g t o 
t his a bi oti c f a ct or 

E x pl ai n t h e hist or y a n d ori gi n st or y of t his 
p art of t h e e n vir o n m e nt.  

E x pl ai n h o w y o ur a bi oti c f a ct or aff e cts o v er all 
bi o di v ersit y a n d p os si bl e s ol uti o ns t o pr ot e ct or 
eli mi n at e it.  

Y o ur C h oi c e!   If y o u fi n d s o m et hi n g 
 I nt er esti n g t o r es e ar c h, g et T e a c h er a p pr o v al!  

 

Bi oti c --Us e t his c h oi c e b o a r d if y o u r t o pi c I S c a p a bl e of lif e!  

Cr e at e a d et ail e d f o o d w e b i n cl u di n g y o ur 
or g a nis m a n d 9 ot h er or g a nis ms.  

I d e ntif y a n d e x pl ai n 3 li miti n g f a ct ors t h at 
aff e ct y o ur or g a nis m i n t h e w at ers h e d.  

D es cri b e 3 b e n efi ci al or h ar mf ul i nt er a cti o ns 
wit h ot h er s p e ci es i n t h e c o m m u nit y  

E x pl ai n 3 w a ys h u m a ns p ositi v el y a n d 
n e g ati v el y i m p a ct t his or g a nis m  

D es cri b e 3 a d a pt ati o ns of t his or g a nis m t h at 
h el ps it s ur vi v e i n h er e  

E x pl ai n h o w y o ur or g a nis m aff e cts o v er all 
bi o di v ersit y a n d p os si bl e s ol uti o ns t o pr ot e ct or 
eli mi n at e t h e or g a nis m  

Y o ur C h oi c e!   If y o u fi n d s o m et hi n g 
 I nt er esti n g t o r es e ar c h, g et T e a c h er a p pr o v al!  

 
 

https://docs.google.com/document/u/0/d/15lIZ9CnSi9oZIB-ub6NLVMruLI2D8ni7V_fHol6RB1w/edit
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P h as e 3: C r e at e a P r oj e ct  
D esi g n a w a y t o s h ar e y o ur a ns w ers f or t h e t w o Ess e nti al 

Q u esti o ns wit h f a mil y or ot h ers t o e d u c at e t h e m o n t h e C R M P. Y o u will 
g et f e e d b a c k fr o m t h e p e o pl e y o u pr es e nt t o c oll e ct d at a o n t h e i m p a ct of 
y o ur pr oj e ct t o e d u c at e t h e m o n t h e Fl at h e a d Ri v er Wat e rs h e d a n d its 
O utst a n di n g R e m ar k a bl e Val u es. T his is n ot a p ost e r o r sli d es h o w!  

 

Art I nst all ati o n  P u bli c I nf or m ati o n M at eri als   P o d c ast or A u di o St or y  

D o c u m e nt ar y M o vi e  3 D M o d el  C hil dr e n’s B o o k  

S o ci al M e di a C a m p ai g n  L ett er t o t h e E dit or  H ost a n I nf or m ati o n al M e eti n g  

I nt er vi e w a n E x p ert Sit e Visit P h ot o Dis pl a y  B o ar d G a m e or Gr o u p  

B e Cr e ati v e a n d cr e at e a pr oj e ct t h at g ets t e a c h er a p pr o v al.   T his is a n a p pr o pri at e ti m e t o us e 
AI t o g e n er at e a list of pr oj e ct i d e as!  

 
P h as e 4: C r e at e a P ost e r  
Cr e at e a p ost er or sli d es h o w t o di s pl a y y o ur pr oj e ct.   Y o u will g et 
f e e d b a c k fr o m t h e t e a c h er a n d y o ur cl ass m at es b ef or e cr e ati n g y o ur fi n al 
p ost er. Y o u will us e a r u bri c t o i n cl u d e s p e cifi c i nf or m ati o n a b o ut y o ur 
Pr oj e ct. Y o u will us e t h e p ost er t o pr es e n t y o ur pr oj e ct t o K M S, p ar e nts, 
a n d ot h ers.  

 
P h as e 5: P r oj e ct F ai r  
Y o u will pr es e nt y o ur p ost er t o visit ors t h at c o ul d i n cl u d e K M S st u d e nts, 
K M S st aff, p ar e nts, c o m m u nit y m e m b ers, a n d o ur g u est s p e a k ers.  
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W at er s h e d Pr oj e ct R e s o ur c e P a g e 
U s e ! hi s r e s o ur c e p a g e or g a ni z e y o ur r e s e ar c h l o lin k l o im p ort a nl w e b s ile s 

D at e Or g a ni zati o n D a y t o D a y S ci e n c e N ati v e S p e ci e s i n o ur Pr o bl e m s t h e y O nli n e 
l o c al E c o s y st e m i n v e sti g at e i n l o c al R e s o ur c e s 
Mo nt an a A n im al Fi el d G u id e e c o s y st e m 
Mo nt an a Pl a nt Fi el d G u i de 

W e d El a 1 u , Fi e l d O b s er v ati o n s Cl ark' s ~ul cr a c k e[ , H a b it at D e s tr ucti o n , SHd e s h o w 
F e b 4 A u du b on , B a n di n g and T a g gi n g C o m m o n Lo o n , P o is o n i ng  , Me rti n pho n e a g p 

S o ci e t y , R a di o Tel e m e tr y O s p re y o L e ad  ,  Bir d S o u nds 
, S at ellit e T e l em etr y B a l d Eag l e o Ro d e nt P oi s o n  , W et l ands 

Go l d en Eagl e , P o lluti o n , Vi d eo 

Th u r s Cit y of  , T e st st or m w at er f or M o unt ai n Wh it efi s h , N o n- P o i nt p oll uti o n , Sli d esho w 
F e b 5 K a lis p e ll s e d im e nt, o x y g e n N ort h er n Pi k e M i nn o w fr o m r u n off t hat fl o w s , Cit y St or m w at er 

l evel , an d t o xi c Tw o s g e ci e s of S u c k er i nt o cr e ek s, river s , Mfill 
c h e mi c al s lik e Fi s h l ak e s ,  Rai n g a r d e n 
p e sti ci d e s , l awn C ol u m b i a S lim y S c u l gi n o L a w n C h e mi c al s , Vi d e o 
f ertili z er, m et al s , an d o M ot o r Oil an d M et al s 

c ar oil o A ni m al Was t e 

, E d u cat e and e n f orc e o Se d i me n t 

Fr i Fi s h, Wil dli fe, M o nit or nati v e s p e ci e s B u ll Tr o u t • I ntr oduced a n d I n v asi v e , Sli d esho w 
F e b 6 a n d P ar ks a n d no n -n a ti ve s p eci e s W e st sl o pe C utt hr o at Tr o u t s p e c ie s ,  Don't L e t tt Loo s e 

Fi s h er i e s a n d th eir h a bit at s. M o unt ai n Wh it efi s h o M y si s S hri m p ,  Catch an d 
, N e tti ng T w o spe ci es of S u c k er Fi s h o L a k e Tr out Rel e a s e 
,  Ele c tr ofis h i ng C ol u m b i a S lim y S c u l pi n Pr e d ati o n , Vi d eo 
, S n or k eli n g , H u m a n aff e ct i ng 

, C o u nt r e d d s (n e st s ) habit at 
, P o p ul a tio n e st im at e s , E sti m ati n g P o p ul ati on 

u si n g si z e 

m ar k-r e c a pt ur e 
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Watershed Project Resource Page 
Use this resource page organize your research to link to important websites 

Date Organ ization Day to Day Science Native Species in our Proble ms they Online 
local Ecosyste m investigate in local Resources 
Mon Lea er Ani Shl Field Guide ecosyste m 
Monta ri Plant Field Guide 

Wed vi • Field Obse eedbations Cla cks and Somer • Habitat Dest mesction • Slideshow 
Feb 4 Audubon • Banding and Tagging Co m mon Loon • Poisoning • Merlin phone app 

Socie co • Radio Tele metry Osprey � Lead • Bird Sounds 
• Satellite Tele met or Bald Eagle o Rodent Poison • Wetlands 

Golden Eagle • Pollution • Video 

Thurs Ci le of • Test stor mwater =kinr Mountain Whitearmnsh • Non-Point pollution • Slidesho w 
Feb 5 Kalispell sedi ment, oxygen Northe qu Pike Minnow fro m runoio that flows • Ci y Sto m water 

level, and toxic Two species of Sucker into creeks, rivers, nd 
che micals like Fish lakes • Rain garden 
pesticides, la wn Colu mbia helpi my Sculpin � Lawn Chemicals • Video 
fertilizer, metals, and � Motor Oil and Metals 

car oil � Animal Waste 

• Educate and enforce � S proviniment 

Fri Fish. Wildlife. Monitor native species Bull Trout • Introduced and Invasive • Slidesho w 
Feb 6 and Parks and non-native species Westslope Cutthroat Trout species • Don't Let it Loose 

Fisheries and their habitats. Mountain Whitemysh � Mysis Shri mp • Catch and 
• Netting Two species of Sucker Fish � Lake Trout Release 
■ Electrorkshing Colu mbia Sli my Sculpin Predation • Video 
• Snorkeling • Hu man aDisaecting 

• Count redds (nests) habitat 

, Population esti mates • Esti mareeng Population 

using size 

mark-recapture 
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T u e s Fl at he a d La k e Li m n ol o gist s m o nit or B u ll Tr o u t • A g u ati c In v a s iv e S Q eci e s • Sli d esho w 
F e b 10 Bi ol ogi c al l a k e s a n d tr i but ar i e s ~ ) • Cl e a n Dr ai n Dr y 

St ati o n • Wa t er T e m p s B e n efi ci al N o n- N ati ve: • Tr a n s b o u n d a[ Y Mi n in g • W at er Q u a lity 
• AI S Kokan e e S al m o n P o llu n o n • e D NA 
• Wa t er Q u alit y • • Li m n ol og~ 

• N utri e nt P o ll uti o n-
• GI S m a p p i ng Nitr o g e n a n d • Mack D a y s 

P h o s p h a t es c a u s e al g a e • Vi d e o 

gr o v ~ h 

Th u r s Fl at h e a d  Hel p f or e st s t o be Wh tt e bar k Pi ne • M e g a Dr o u ght • Sli d esho w 
F e b 1 2 N ati o n al r e sili ent an d di v e r s e P o nd e ro s a Pi n e o L e a d s t o wil dfir e • W ol v e s i n t he 

F or e st S er v i ce ( sp e ci e s , siz e , d e n s it y) L o d ge g ol e Pi n e o Le a d s t o i n v a si v e att a cl c ecos y s te m 
D o u gl as Fir • In v a si v e S p e ci e s • Wh it e bar k Pi n e i n 

M a n a g e all t h e u s e s of E n gel m a n n Sg r u c e o W hit e pi n e Bli s t er R u st m ut u ali sti c 

t he f or e st. o S p o n g y M ot h s y m b io si s wtt h 

1. S o c i al- H i ki ng a n d o Pi ne B e etl e Cl ar k' s N u tcr ac k er 

r ecr eat i on , H u m a n s , Vi d eo 

2. E c on o mi c- m o n e y o D ef or e st ati o n 

m a d e fr o m f or e st s o Ur b ani z ati o n- T o w n s 

t hr oug h t o uri sm, 
g etti n g bi g g er 

l og g i ng, et c . 
3. E c ol o gi c al- habit at , 

s h elt er , and f o o d f or 
wil d lif e 

Fr i d a y H ilar y • M e a s uri n g st r ea mfl o w W e st sl o Qe C utt hr o at Tr o u t , W a rmi n g W a t er s har d • Sli d esho w 
F e b 13 Hut c he s o n i n C F S (O J bi:f e ei p e m c o n d ) B u ll Tr o ut f or fi sh an d c a n l e a d t o ,  Ri ver F e a !ur e s 

Fl yfi s h i ng o Aff e ct e d b y r ai n, M o unt ai n Wh tt efi s h t o o m u c h al ga e ,  Nati o nal W at er 
t e m per at ur e, D a s h b o ar d 

Str e a m Fl o w s n o w m elt , dr o u g ht , ,  Hybri d iz ati o n of N a tiv e , Fl at he a d Ri v er 
d a m r el ea s e s g e ci e s wit h ,  Ri v er t o La k e 

~ ¥ dflll O Q ¥ , M o nit or In s e c t s ~ o a- a ali ~e s p e ci e s l aill m 
, T a ilw at er vs. , Vi d eo 

Fr e e st on e , L o w S n o w p a c k le a d s 
,  Hi gh w at er vs Lo w t o l o w w at er is s u e s 

Wat er 
, T e ach cli e n t a b o ut , Hi g h wa t er fl o o di ng 

E c o lo g y of th e ar e a 

Tues Flathead Lake Li mnologists monitor 
Feb 10 Biological lakes and tributaries 

Station , Water Te mps 
, AIS 
■ Water Quali Lea 
■ GIS mapping 

Thurs Flathead Help forests to be 
Feb 12 National resilient and diverse 

Forest Se erice (species, size, density) 

Manage all the uses of 
the forest. 
1. Social- Hiking and 

recreation 
2. Econo mic- money 

made fro m forests 
through touris m, 
logging, etc. 

3. Ecological- habitat, 
sheSher, and food rir 
wildlife 

Friday Hila vi ■ Measuring strea meedbo w 
Feb 13 Hutcheson in CFS u s f p ck s ando nd 

FI Somshing � Amesected by rain , 
te mperature, 

Stre a m Flo w snow m elt, drou ght, 
da m release 

Hyd co or le , Monitor Insects 
, =kini l water vs. 

Freestone 
, High water vs Lo w 

Water 
, Teach client about 

Ecology of the area 

71 

Bull Trout 

B armnequioal Non-Na nde: 
K okanee Sal mon 

Whitebark Pine 
Ponderosa Pine 
Lodgepole Pine 
Douglas Fir 
Engel mann Sp helpce 

Wests iope Cutthroat Trout 
Bull Trout 
Mountain Whiteprovinsh 

• Aquatic Invasive Species 
my ) 

• Transbounda rkMining 
PolluDisaon 

i ree 
• Nutrient Pollution-

Nitrogen and 
Ph Scenphates cause algae 
growth 

■ Mega Drought 
o Leads to wildeticsre 
� Leads to invasive aAgreea co 

■ Invasive Species 
c Whitepine Blister Rust 
o Spongy Moth 
□ Pine Beetle 

• Hu mans 
� Deforestation 
c Urbanoration- Towns 

geleing bigger 

■ War ming Waters hard 
for sksh and can lead to 
too much algae 

• hybridization of Native 
species with 
Non-nat er species 

• Lo w Sno wpack leads 
to lo w water issues 

• High water tioooding 

, Slidesho w 
• Clean Drain D @p 
■ ngater Quality 
• e D NA 
, Li mnology 
• Mack Days 
• Video 

, Slidesho w 
• Wolves in the 

ecosyste m 
• Whitebark Pine in 

mutualistic 
sy mbiosis wit 
Clark's Nutcracker 

• Video 

• Slidesho w 
• River Features 
• National Water 

Dashboard 
, Flathead River 
, River to Lake 

my 
• Video 
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T u e s Fl at h e a d Ri v er Ctt iz e n S ci e n c e c oll e c t W e sl sl o ~ e C utt hr o at Tr o ut • W ar mi n g w at er s • Sli d e s h o w 
F e b 17 Alli a n c e d a t a  t o gi v e t o F o re s t 0 Fi s h a n d i n s ect s , W e e d Ro d e o 

S er v i ce a nd Gl a ci er P a r k B ull Tr o u t n e e d c ol d e r w a t er  , Wil d a nd S c e ni c 

• M a cr oi nv ert e b r at e f or o x y g e n R i v er s 

• W at er Q u a lit y la di c at o[ s p e ci e s of • Cl i m at e C h a n g e • C o l um b i a Ri v er 
o W at er T e m p m a cr oi n v ert e br a t e s 0 L o w s no w a nd B a si n 
0 Cl ar it y , St o n efl y i ndi c at e w ar m er w a t er , A m e ri c a n Ri v er s 
0 p H (a ci d it y) h e alt h y w a t ers • In v a si v e S p e ci e s • O ut st a n di n g 

• Bir d s p e ci e s l h at e at fi s h 0 R a i nb o w tro u t, R e m ar k a bl e 
• Tr a s h m u s s e l s, i nv a s iv e V al u e s ( O R V) 

• Ri v e r us e rs pl a nt s • B o b M ar s h all 
• W ildlif e • R e c re at i o n pr e s s ur e 'llil der n e s s 

• ~ u a g ~ ~ n c s e D a m 
Cr e at e C R M P • H a b itat Lo s s • 1 M ai! 
( C om B re h e n si v e Ri v er 

M a a a g e m e at el a a) I n • P o lluti o n 
Br e s er v e O R V s 

T h u r s Fi s h, Wil dli fe, C o nfli ct M a n a g e m e n t Bl a c k B e ar M or e P e o p l e • Sli d e s h o w 
F e b 1 9 a n d. £ ar k s • E d u c a t e p e o p l e t o b e , Ur s u s a m e ric a n u s t • B e a c A w a[ e 

Wi ldlif e pr o a ct iv e, n o t r e a cti v e , E v ol v e d i n F or e s t s t o M o r e B e ar s , Wil dlif e 
0 B e ar Pr o of tr as h cli m b tre e s t M a n a g e m e nt 

a n d liv e st o c k ,  ~ 13,0 0 0 i n MT L e s s H a btt a t • Gl a ci er P ar k B e ar 
Gri z zl y B e ar = P o B ul ati o n C o u nt 

• M e e t l a n d o wn er s , Ur s us ar ct os M or e C o nfli ct , Vi d e o 

In st all El e c tri c F e n c e s 
, E v ol v e d i n o p e n 

• ar e a s w ith m o r e 
a nd C a m er a s a g gr e s si o n a n d 

C a pt ur e B e ar s 
cl a w s t o di g 

• , ~ 2 ,0 0 0 i n M T 
o C oll e ct d a t a o n a g e, 

si z e b e all b et c B e a rs h a v e C u ltu r al v a l ue 
and E c o lo gi c al V al u e 
, Di s p er s e S e e d s 
, Pr e d a t or s 
, N utri e nt C y cli n g 

Tues Flathead River 
Feb 17 Alliance 

Thurs Fish. Wildlife, 
Feb 19 a Lea er Shs 

Wildlife 

Citizen Science collect 
data to give to Forest 
Service and Glacier Park 
• 
• 

I 

• 
• 
• 

Macro in vertebrate 
Water Quality 

o Water Te mp 
o Clarity 
o pH (acid ri) 
Bi vi s eedbies that eat cksh 
Trash 
River users 
Wildlife 

Create C R MP 
( Co mprehensive River 
M and Som mes Plan) to 
prese coe O RVs 

Conorict Manage ment 
• Educate people to be 

proactive, not reactive 
c Bear Proof trash 

and livestock 

• Meet lando wners 

• Install Electric Fences 
and Ca meras 

• Capture Bears 
o Collect data on age. 

si le =kinarmnqu etc 
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Wes iolope Cutthroat Trout 

Bull Trout 

I ndi helptor provin my rk of 
macroinveDisaebrates 

I Stonereey indicate 
healthy waters 

Black Bear 
I U Scenus a mericanus 
I Evolved in Forests to 

cli mb trees 
I -13,000 in MT 
Grizz etics Bear 

I Ursus arctos 
I Evolved in open 

areas with more 
aggression and 
cla ws to dig 

I -2,000 in MT 

Bears have Cultural value 
and Ecological Value 

I Disperse Seeds 
I Predators 
I Nutrient Cycling 

I War ming waters I Slides ho w 
c Fish and insects • Weed Rodeo 

need colder water • Wild and Scenic 
Agreer oxygen Rivers 

I Cli mate Change • Colu mbia River 
c Lo w sno w and Basin 

war mer water • A merican Rivers 
I Invasive Species • Outstanding 

c Rainbo w trout, Re markable 
mussels, invasive Values ( O RV) 
plan co • Bob Marshall 

• Recreation pressure Wil or lee sk 
• Hu er H tioe Da m 

I H abital Loss • 

• Pollution 

More People • Slides ho w 
+ • B @p A wa ng 

More Bears • Wildlife 
� Manage ment 

Less Habitat • Glacier Park Bear 
= Population Count 

More Conmyict • Video 
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Fi n al Pr es e nt ati o n R u bri c  

 

p o st e r o r Sli d e s R u bri c N a m e : _ _ _ _ _ _ _ 

0  1 2 3- Pr ofi ci e nt 4- A d v a n c e d 

Tit l e D I n cl u d e a Titl e 

E s s e nti al D E x pl ai n t h e im p ort a n c e a n d p o siti v e I ncl u d e e vi d e n c e 
Q u e sti o n s im p a ct s a n d a n al y si s 

a b o ut t h e 

D E x pl ai n t h e O ut st a n di n g i mp ort a n c e a n d 

R e m ar k a b l e V al u e s p o si tiv e i mp a ct s 

R e s e ar c h D E x pl a n ati o n of 3 R e s e ar c h it e m s V e r y d et ail e d 
S u m m ar y 0 # 1 e x p la n at i o n ol 3 

D # 2 or m or e 

D # 3 
R e s e ar c h ite m s 

D Cit e at l e a st 2 i nt er n et pi ct ur e s t o g o 
wit h y o ur R e s e ar c h 

Pr oj e ct D E x pl a n ati o n of t h e y o ur Pr oj e ct a n d V e r y d et ail e d 
S u m m ar y t h e a u di e n c e y o u pr e s e nt e d t o e x p la n at i o n of 

y o u r Proj e c t a n d 

D I n cl u d e at l e a st 2 pi ct ur e s of y o u fe e d b a c k a n d 

Pr e s e nti n g y o ur pr oj e ct t o f a mil y q u e st i o n s fr o m 

m e m b er s or ot h er s y o u r a u di e n c e 

W h at o v er all 
s c or e d o y o u 
gi v e y o ur s elf 0 1 2  3 4 f or y o ur 
p o st er /sli d e s ? 

W h y di d y o u 
e ar n t hi s 
s c or e ? 

2 

l 
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Fi n al Pr e s e nt ati o n R u bri c 

P o st er or Sli d e s  R u bri c N a m e: - - - - - - - -

o 1 2 3- Pr o Lea ci e nt 4- A d v a n c er 

Ti Sh e □ I n cl u d e a Ti tl e 

E s s e n ti al □ E x pl ai n t h e i m p orta n c e a n d p o siti v e I n cl u d e e vi d e n c e 
Q u e st i on s i mp a ct s a n d a n a ri si s 

a b o u t t h e 

□ E x pl ai n t h e O ut st a n di n g i m p o vi a n c e a n d 

R e m a eedb a bl e V al u e s p o siti v e i m p a ck s 

R e s e ar c h □ E x pl a n ati o n of 3 R e s e ar c h  it e m s V er y d et ail e d 
S u m andr y □ # 1 ex pl a n ati o n of 3 

□ # 2 or m or e 

□ # 3 R e s e ar c h it e m s 

□ Cit e at l ea st 2 i n t e Som et pi ct ur e s t o g o 
mest h y o ur R e s e ar c h 

Pr oj cot □ E x pl a n ati o n of or e y o ur Pr oj e ct a n d V er y d et ail e d 
S u m ler y t h e a u di e n c e y o u pr e s e n t =kin t o ex pl a n ati o n of 

y o ur Pr oj ec t a n d 

□ I n cl u d e at l ea st 2 pi ct ur e s of y o u f e e d b a armn a n d 

P qu s e n io n g y o ur pr oj e c t t o f a mil y q u e sti o n s fr o m 

m e m b er s or o nd er s y o ur a u di e n c e 

W h a t o v er al l 
s c or e d o y o u 
gi v e y o ur s elf 0 11 2 3 4 f or y o ur 
p o st er/ sli d e s ? 

W h y di d y o u 1. 
e a help t hi s 
s c or e ? 

2. 

3. 
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Gi v e t hi s p a g e t o 3 diff er e nt cl a s s m at e s t o writ e f e e d b a c k 

F e e d b a c k  N a m e: 
fro m 
C l as s m at e P r o vi d e h el pf ul f e e d » c k t o h el p t h e m i m p o w t h ei r p o st e r a n d p r e s e nt ati o n 

# 1 P o st e r: 

P r e s e r uti o n : 

F e e d b a c k  N a m e: 
fro m 
C l as s m at e P r o vi d e N E W h el pf ul f e e d) a c k t o h et p t h e m i m p r o v e t h ei r p o si e-r a n d p r e s e nt ati o n 

# 2 P o st e r: 

P r e s e r uti o n : 

F e e d b a c k  N a m e: 
fro m 
C l as s m at e P r o vi d e N E W h el pf ul f e e d) a c k t o h et p t h e m i m p r o v e t h ei r p o si e-r a n d p r e s e nt ati o n 

# 3 P o st e r: 

P r e s e r uti o n : 

7 5 

Gi v e Leai s p a g e t o 3 d err e n t cl a s sm at e s t o Sh ri b a vi 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

F e e d b a c k N a m e: 
fr o m 
Cl a s s m at e P r o v eedb ckl andl f Som c k mes col p or le i m pr o =kin armnir p o s qur a n d pr e s io nd o n 

# 1 P o s helpr: 

P r e s e provin a my o n: 

F e e d b a c k N a m e: 
f rk m 
Cl a s s m at e P r o v Disa N ree Scen etics f Agree f co k or lel p sk er i m pr tio t h @pr p o s ngr a my pr e s e n or o n 

# 2 P o s Disar: 

P r e ree Strong@y a ro o n: 

F e e d b a c k N a m e: 
f ble m 
Cl a s s m at e P r o v hao N se Lune in ea f er k ch oal p ur Som i m pr ti t h mer p o s bler a ha pr e s e n fa o n 

# 3 
P o s eek r: 

P r e s e ri a yrse o n: 
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D c >...:r . 1pt 1 0 n 1 o c: 1 1 1 0 n.:i 1 , 

P R E S E N T A l TI O NS l\/l oti" "'-, e d ......, 

I .,.-; a,: 1n 1 K a,- 11 1 1c ti-.r a.1 1".! CI L a di cJ w o,il f t > 1 L 1 1i , o. p r e s " 1' >'! ' 1.1 i " " 1 "I X nl P =...:I L a m a,.l'.l <tl p,,-. L a, L <J 1 1 < ,: i n 

r r urll'I D' f c::l o, s; s; n r a, _,..,,. _ 

.., .... 

-,,. 

0 1 Di s a 1 1- , 2 - S o- n eti rrr e' S 4 - 5 1: n m ol.,,- All " " " " 

D , 2 4 

0 0 0 0  0 

F e el in g P a s i t i" e D E F O R E P R E S EI N T A T IOl,I S 

EI Dr- O R E; 1 1 1 1 0• p n:,:, e;t en'l >l'li 1 1 1 1 1 1s; y---, L ..t d "':f- 1 fe "! q o o:J ( p c, s; i " " " "'l 3 b utr "l µ, c .... ...-, 1:a n g ~  D p ...,....,,,. _ " L" I T• 

, s n dl allr t er s; . 

0 ' Sl ~i,, Di s a g~ 1 Di s a g ~ 2 - S cr n e 1:i m e, s 

D , 2 : a. 4 

0 0 0 0 

F e el in g ~ a.r e d B E F O R E P A £ S E: N T A TI O N S 

El C F O R I:. 1 1 1 1 0, P " "'" l!r.l'I >l'I i " "'" y _.,.,. t t e n:I "--:,;. I  f e h m )!.. J: Q " t <,, _r a r " Ii d'l e:: ...,..,.,., J.:"' " F. E! ,,.,, 1 mo p ,,., " "' "I o 

p <:I I " " 1 11 s;_, : s,.,.f (. a, 0 0 D 1 hit e. = -

-,,. 

0 5 1 ~)' Dt s a g ~ 1 Di s a 1 1- , 2 - S o- n e 1:i m e s JI; 4 " S 1r o n, g l.,,- A 1 1, _,. 

i J 2 : a. 4 

0  0  0  0  0 

P l " " "'" " " w r i 1e ,,..,....,...,,, <: " " "'I Jl h et; a,- ,..,.,,.,,,,.,,:-.:,:,: m e a,- x ~irr t x J w y o u fell l! E: F O RE: Li u,- 11 "'] 

p a e 2: e 1 ,.,, i r x, s; . 

L < > n 1 1 ;, r u. w - t,;;: x, 
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P Lea S E N T A T er N S Sh t i v a t ri vi 

I w a s m ieedb e r i b i ck l and Som mes w co l f or t h i s p r e s le =kin i n c armn qu io t a nd help l provin my n t a t rk n s Disa 

f a n t o f ree s s m a t e 

1 � Scen etics g Agree 4 � S co A g or 

a z E 4 

o O □ o O 

F e lei n g sk s i t i v e er F O R E tio S @p T A T I ng S 

D E F & R E my e p or s Disa ree i c n s y e s t e Strong@y a ro I [ ble hao d ! se s i t Lune ) a in u t ea er ch oa g t o p ur Som ti s t a f f, 

me d o t h e r s 

4 � ble A g ha 

a z E 4 

o O □ O  O 

F e eli n g fa a eek B ri yrse E cf ea T A er N S 

B E F O R E h e p ha s Strongly in i dffi s y e s t e cu a trongly I f e h m y ree s t e r g r s liee s w _c e ng e an e f t p r e s on t u 

p a r e n t s , bi a f f, a n d h e r s 

1 � my gr g ess 

a z 3 4 

o O □ o O 

P l Scen s e w r eti e mcs Strongly r a l c o. l .:1 e s .d t dit c e s t o e x t:et a i n h a w y ca f::. ::. F O R E t h e f i n al 

e'll'el ,t n t a t i t:imi,, s . 

L o n g a n s w t ......::1 
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0  0  0  0  0 

A F T E R P R E: S e.l Tr A T IO N S 
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d:. • =i n ll L = ll:tttl 1t ,,,,::J us " -

D 1 Di s a g,- 2 - S c::ir n.. n ......... 4 - 5tr v n w . r. 1 1,-

D 2 s 

0  0  0  0  0 

A F T E R P R El S E! N T A T IO N S 
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