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Usin g  Sch ol ar sh ip o f Teach in g  an d  Lear n in g ( SoT L)  t o  I n qu i r e  

I n t o  Pr e- ser v ice Teach er sÕ Scien ce Lesson  Plan n in g  Con side r at ion s 
 
 

                                                    Ab st r act  
This paper shares m y experiences with the scholarship of teaching and learning (SoTL)  
fram ework in m y university science m ethods course. I ncorporat ing SoTL not  only enabled 
m e to inquire into m y own teaching as a scholarly act ivit y but  also engaged m y students in 
crit ical reflect ions. I  used the principles and characterist ics of SoTL to design this inquiry by 
a)  creat ing a new inst ruct ional fram ework for lesson planning;  b)  facilit at ing studentsÕ 
reflect ions on their  experiences with the new fram ework;  and c)  docum ent ing and 
present ing this inquiry as a scholarly act ivit y. Forty-eight  pre service teachers (N =  48) ,  43 
wom en and 5 m en part icipated in this inquiry.  Qualitat ive data was collected and analyzed 
sim ultaneously over a period of three sem esters to crit ically inform  the inquiry. Data 
com prised of pre-service teachersÕ reflect ive pieces, personal interviews, and lesson plans. 
Results indicated that  pre-service teachersÕ experiences with the new inst ruct ional 
fram ework was challenging and rewarding at  the sam e t im e. Data also indicated that  som e 
part icipants ident ified a disconnect  between lesson plan writ ing and teaching processes. My 
engagem ent  with the SoTL indicated that  the new inst ruct ional fram ework helped pre-
service teachers to engage crit ically with Pedagogical Content  Knowledge (PCK)  and 
increased their  com fort  level in science teaching.  
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I n t r o du ct ion  
 

Science educat ion reform  docum ents (Nat ional Research Council [ NRC] , 1996;  Am erican 
Associat ion for Advancem ent  of Science [ AAAS] , 1993)  highlight  Ôscience for  all Am ericansÕ 
as the key guiding principle. These reform  docum ents also out line the guiding principles for  
pre-service ( future teachers)  and in-service (current  teachers)  t eacher t raining since the 
qualit y of science inst ruct ion is crit ically  im portant  for  the scient ific and technical literacy of 
students (Cox & Carpenter,  1989) . Reform -guided teacher preparat ion program s and 
ongoing professional developm ent  opportunit ies are im portant  since science teachers play a 
key role in facilitat ing the reform  init iat ives in the science classroom s. These program s and 
opportunit ies can successfully prepare teachers by integrat ing content  knowledge with 
sound inst ruct ional and pedagogical st rategies.  
 
I  have been teaching elem entary science m ethods courses for pre-serv ice undergraduate 
teachers for the past  several years. Du ring this t im e, I  repeatedly found that  these teachers 
not  only have a weak m astery of the science content  knowledge, they also are not  
com fortable teaching science in the classroom  set t ings. Jones & Levin (1994)  support  these 
observat ions in that  m any elem entary teachers are anxious about  t eaching science due to 
their own inadequate science background (Archbald & Porter, 1994;  Radford, 1998) . 
Addit ionally, teachersÕ own experiences as students in the science classroom s m ay shape 
and develop their beliefs about  t eaching. Therefore, it  m ay be challenging for  m any 
teachers to im plem ent  reform -based pract ices in their science classroom s especially if  they 
didnÕt  experience these pract ices as students. Pajares (1992)  posits that  teacher held beliefs 
influence their own percept ions and judgm ents, which in turn, affect  their behavior in the 
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classroom . Teachers m ay cont inue to feel ill-prepared to t each science in the classroom  if 
their inadequacies in m astering the science content  and pedagogy are left  unaddressed. 
One way to help teachers overcom e the inadequacies is by providing experiences that  
explicit ly allow them  to integrate content  and pedagogy followed by reflect ion and 
discussions in t eacher preparat ion program s.  
 
I n m y science m ethods courses, I  incorporate m ult i- faceted learning opportunit ies such as 
m ini- research projects, diversity projects,  creat ing science fairs, and integrat ing inform al 
set t ings such as use of science m useum s. However, I  never ventured into a system at ic 
inquiry into the effect iveness of these opportunit ies. Course evaluat ions for m y m ethods 
courses were very posit ive and student  com m ents also indicated that  they benefited from  
taking the course. However, I  cont inued to be t roubled by elem entary pre-service teachersÕ 
low confidence and the lack of com fort  in teaching science. Du ring m y inform al 
conversat ions with students, I  ident ified that  the studentsÕ lim ited experiences in integrat ing 
content  knowledge and pedagogical st rategies was one of the key factors for  the lack of 
confidence. Therefore, I  wondered if I  could address these challenges by intent ionally 
providing a ÔspaceÕ using the lesson planning act ivit y in m y course. Lesson planning is an 
integral part  of m y m ethods course and it  could be the ideal m edium . Using a revised 
inst ruct ional fram ework for  lesson planning act ivit y could probably be the m ost  effect ive 
way for  students to negot iate both content  and pedagogical challenges. The lesson planning 
fram ework that  I  had been using was the standard form at  used in m any m ethods courses 
and included com ponents such as general goals, inst ruct ional object ives, required m aterials, 
student  engagem ent  act ivit ies, detail plan of the lesson, and closure. I t  had worked well for 
m e for  the m ost  part  except  that  I  found out  that  even after  writ ing m ult iple lesson plans 
using this form at , m any students in the m ethods course st ill felt  very anxious about  
teaching science in the classroom . 
 
As I  designed the revised inst ruct ional fram ework, I  becam e very interested in finding a 
scholarly fram ework that  would allow m e to chronicle this process, reflect  on studentsÕ 
experiences as a scholarly act ivit y which in turn will inform  m y pract ice. I n this paper, I  
share a)  pre-service teachersÕ (m y students)  experiences as they engaged with a new 
inst ruct ional fram ework for  lesson planning;  and, b)  m y reflect ions on their experiences to 
crit ically inform  and shape m y own pract ice. I  use Shulm anÕs (2002)  idea that  the 
scholarship of t eaching carries a m oral dim ension or Ôpedagogical im perat iveÕ in that  an 
educator m ust  exam ine the im pact  of his/ her work to m aintain the integrity of his/ her work. 
I  play the dual role of an inst ructor and a researcher using the Scholarship of Teaching and 
Learning (SoTL)  fram ework. As the inst ructor, I  carefully revised the lesson planning 
inst ruct ional fram ework using four com ponents:  a)  Nat ional Science Educat ion Standards 
(Nat ional Science Teachers Associat ion [ NSTA] , 1996) ;  b)  Bloom Õs taxonom y (Bloom , 
1956) ;  c)  the Learning cycle (Novak & Gowin, 1984;  Rubba, 1992) ;  and, d)  Concept  m aps 
(Rye and Rubba, 1988) .  The decision to incorporate the four com ponents stem m ed from  the 
fact  that  a deeper understanding of pedagogical tools (Bloom Õs taxonom y, concept  m ap, and 
the learning cycle)  and resources (NSES)  m ay help the pre-service teachers overcom e their 
low com fort  level in science teaching as well as enhance their pedagogical content  
knowledge (PCK)  (Shulm an, 1987) . PCK is defined Ôas the knowledge that  is developed by 
teachers to help others learnÕ (Abell, 2007, p. 1107) . As a researcher, I  purposefully 
collected and analyzed data to m eaningfully inform  the inquiry into m y own pract ice. I  
wanted to first  explore the role of a new inst ruct ional fram ework on pre-service teachersÕ 
com fort  in teaching science. Secondly, I  wanted to find out  if the revised lesson planning 
fram ework facilitated studentsÕ engagem ent  and m astery of science PCK understandings. 
Using the SoTL as the scholarly fram ework allowed m e to m eet  both of these goals. 
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The SoTL fram ework allowed m e to coalesce the theory and pract ice of this inquiry by not  
only enabling m e to im plem ent  a new pract ice in m y course, but  by also helping m e to 
inquire into this pract ice through system at ic data collect ion, analysis and discussion of the 
results. I t  allowed m e to reflect ively assess the learning opportunit ies I  provided to their 
students. My hope is that  engaging in this reflect ive process will facilitate m eaningful 
learning opportunit ies for the future students in m y m ethods course. Through this reflect ion, 
not  only did I  engage in Ôinquiry into student  learningÕ (Huber and Morreale, 2002, p. 9)  but  
I  shifted this ÔinquiryÕ in the public sphere by m aking the work available for review and 
accessible to others in t he field (Gilpin, 2007) . Although this was m y first  at tem pt  at  
integrat ing SoTL fram ework in m y university science m ethods course, I  was excited about  
the opportunity it  provided m e to delve into m y studentsÕ experiences as a scholarly act ivit y 
and to m ake use of this inform at ion crit ically to shape m y own pract ice. The process was 
challenging not  only in t erm s of m aking crit ical inst ruct ional choices but  also in deciphering 
the repercussions of these inst ruct ional choices and situat ing them  in studentsÕ experiences. 
 
As I  navigated the process of put t ing a revised fram ework together, I  had to m ake som e 
crit ical choices such as adopt ing/ adapt ing exist ing lesson planning fram ework such as the Ò5 
EÓ m odel in the literature (Hassard, 2005;  Towbridge, Bybee, & Powell,  2004) . Fram eworks 
such as the Ò5 EÓ m odel (engage, explore, explain, elaborate/ extend, and evaluate)  are 
com m only used in science educat ion. I  did give the Ò5 EÓ m odel a serious considerat ion but  
decided not  t o adapt  it  in m y m ethods course for two reasons. First , the Ò5 EÓ m odel is 
geared m ore toward m iddle and secondary pre- service teacher,  and second it  st ill did not  
allow m e to m eet  m y studentsÕ needs in m aster ing the content  and pedagogy integrat ion. 
Therefore, after serious considerat ions, I  decided to create m y own lesson planning 
inst ruct ional fram ework using the four com ponents (NSES, Bloom sÕ taxonom y, concept  
m apping, and the learning cycle)  to facilitate a robust  m astery of science content  knowledge 
and a deeper understandings of the pedagogical skills.  The paper is organized in four 
sect ions:  a)  the revised inst ruct ional fram ework;  b)  the focus quest ions that  guide this 
inquiry;  c)  the m ethods use to guide the inquiry;  and d)  the results and im plicat ion of the 
inquiry. 
 
 

Rev ised  I n st r u ct ion al  Fr am ew o r k  fo r  t h e Lesso n  Plan s 
 
The pre-service teachers in the study were working toward a teaching cert ificat ion, K-9, 
leading to elem entary educat ion cert ificat ion. For the science educat ion part  of the program , 
the pre-service teachers took 3-4 science content  courses and a science m ethods course. 
The science m ethods course was offered to all t he pre-service teachers in the program  and 
all students in the program  enrolled in the m ethods course at  som e t im e during the 
program . During their  enrollm ent  in the science m ethods course they were also placed in a 
field set t ing during the sem ester. They went  to their field set t ings twice a week and were 
required to teach at  least  3-4 lessons to the elem entary school students.  
 
As the undergraduate teacher educat ion program  followed a non-cohort  style, m any pre-
service teachers took a m ethods course in another content  area prior  t o at tending the 
science m ethods course. Therefore, m any of them  were fam iliar with the com ponents of the 
revised inst ruct ional fram ework. As a requirem ent  for the science m ethods course the pre-
service teachers were required to create three lesson plans using the revised fram ework. 
The pre-service teachers chose a topic of their interest  for  the first  lesson plan. The other 
two lesson plans were created based on the topic/ s they taught  in their pract icum  set t ings 



I ntern at ional Journ al for the Scholarship of Teaching and Learn ing 
h t t p : / / w w w .geor g iasou t h er n .edu / i j so t l  
Vol. 2, No. 2 (July 2008)  
I SSN 1931-4744 @ Georg ia Southern  Univers it y 
 

   4 
  
 

during the field placem ent . The revised fram ework incorporated the following four 
com ponents ( see Appendix A and B for details) .  
 

1. Nat ional Science Educat ion Standards (NSES)  in the 
inst ruct ional/ perform ance object ives 
 

2. Bloom Õs taxonom y in the inst ruct ional/ perform ance object ives 
 

3. Learning Cycle in the inst ruct ional process (exploratory hands-on, concept  
developm ent  and concept  applicat ion)  
 

4. Concept  m ap to depict  t he content  covered in t he lesson plan.  
 
I  provided the background inform at ion on each of the four com ponents through class notes, 
lecture and discussion sessions followed by a few quest ion-answer sessions. I  also shared 
m y rat ionale about  im plem ent ing the new inst ruct ional fram ework with the teachers in the 
course and m y desire to use SoTL fram ework to m eaningfully inform  m y own pract ice. This 
was done to int roduce them  to the idea of creat ing a com m unity of learners to facilitate 
exchange of ideas in t eaching and learning (Huber & Hutchings, 2005) .  The next  sect ion 
provides details of the four com ponents. 

 
Nat ion al  Scien ce Ed u cat io n  St an da r d s 
The pre-service teachers incorporated the Nat ional Science Educat ion Standards (NSTA, 
1996)  in the inst ruct ional/ perform ance object ives of the lesson plans. The NSES standards 
provide a cohesive vision and guidelines on what  science teaching and learning should be 
and represent  a consensus of the nat ionÕs science educat ion com m unity. The standards 
indicate that  the focus should be on in-depth understanding of a lim ited num ber of t opics 
( rather than a cursory study of a large num ber of t opics)  and on hands-on invest igat ions. I t  
was shared that  the standards provide guidelines for science teachers to create challenging 
and engaging curricular experiences for their students (Rakow, 1999) .  The standards 
indicate that  teachers should no longer be the dispensers of science facts and students are 
no longer t o be passive learners.  

 
Bloo m Õs Tax on om y  
The pre-service teachers incorporated Bloom Õs taxonom y (1956)  in the inst ruct ional/  
perform ance obj ect ives to help them  create lesson plans that  went  beyond the knowledge 
and com prehension skill levels.   Bloom Õs taxonom y challenges educators through the 
hierarchical classificat ion system  in knowledge, com prehension, applicat ion, synthesis, 
analysis, and evaluat ion levels (Ball & Washburn, 2001) . As Krathwohl (2002)  indicates, Ôthe 
taxonom y of educat ional object ives is a fram ework for  classifying statem ents of what  we 
expect  or  intent  students to learn as a result  of inst ruct ionÕ (p. 212) . The hierarchal 
classificat ion system  allows one to think about  the object ives teachers write in their lesson 
plans. I t  can be a m eaningful way to organize the learning and perform ance object ives. 
Bloom Õs taxonom y illust rates that  learning could be a cyclical, m ult i-direct ional process. We 
m ay m ove am ong the levels of the taxonom y, while revisit ing the levels of classificat ion and 
reexam ining what  we though we knew and understood (Woods, 1999) .   

 
Con cept  Map  
The pre-service teachers created a concept  m ap covering the science content  in the lesson 
plan. They were asked to align the content  in the concept  m ap with the content  covered in 
the inst ruct ional/ perform ance object ives and the inst ruct ional process.  
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Concept  m apping was developed as a st rategy to probe knowledge st ructures of learner and 
can be a used as graphic m eta- cognit ive tool that  provides an external representat ion of 
st ructural knowledge Ð a visual im age Ð in the form  of a two-dim ensional sem ant ic network. 
Novak (1998)  argue for the use of concept  m aps as they allow students to docum ent  the 
changes in their science knowledge over a period of t im e. Rye and Rubba (1998)  indicate 
that  concept  m aps have em erged as a versat ile tool in the area of science educat ion as they 
seek to invest igate studentsÕ conceptual understandings. Research also indicates that  
students who get  t rained in concept  m apping are able to list  significant ly m ore concept  
relat ionships than students who were not  t rained (Willerm an & Harg, 1991) .  

 
I  presented a sam ple concept  m ap using physical science concepts. This was done as m any 
researchers indicate that  concept  m apping is m ore inform at ive, accurate, and com plete for 
students if a sam ple concept  m ap is provided (Willerm an & Harg, 1991) . The course ut ilized 
the use of ÔI nspirat ionÕ software to create concept  m aps. I nspirat ion software is an effect ive 
tool that  allows students to m anipulate inform at ion for visual learning (Johnson, 1999) .  
Troutner (1999)  has also advocated the use of I nspirat ion software as it  provides 
Ôcurriculum - related exam ples of m any graphic organizersÕ (p. 58) . 
 
Lear n in g  Cyc le 
The pre-service teachers used the Ôlearning cycleÕ pedagogical tool to organize the 
inst ruct ional process in the lesson plan. The learning cycle is a widely used science 
pedagogical st rategy for  designing learning act ivit ies (Rubba, 1992) .  I  used the three-phase 
design of the learning cycle in the inst ruct ional fram ework. The design has three sequent ial 
phases:  a)  concept  explorat ion;  b)  concept  int roduct ion;  and c)  concept  applicat ion. Rubba 
(1992)  describes the details of each of the three phases:  

 
A concept  explorat ion consists of hands-on act ivit ies that  hold the potent ial for 
learners to invent  the target  concept  through self- regulat ionÉ I n the second phase of 
a learning cycle, the concept  int roduct ion, the target  concept  of principle is 
int roducing the concept  that  will allow learners to m ake sense of the experiences 
they had in the explorat ion phaseÉ the third phase of the learning cycle, the concept  
applicat ion, provides learners with opportunit ies to apply the target  concept  t o 
addit ional exam ples. (p. 98) . 
 

I n sum m ary, the lesson plan guidelines (Appendix A)  and the scoring guidelines (Appendix 
B)  em phasized the im portance of integrat ing the four com ponents to successfully situate the 
lesson plans in the science educat ion reform  docum ents (AAAS, 1993;  NRC, 1996) . 

 
 

Foc u s Qu est io n s 
 

I  wanted to inquire into m y own teaching and inform  m y own pract ice using the findings 
from  the pre- service teachersÕ experiences with the lesson plan writ ing and im plem entat ion 
processes. SoTL allowed m e to exam ine this professional act ivit y by bringing in the idea of 
ÔpraxisÕ (Hooks, 1994) .  The word ÔpraxisÕ m eans Ôpract ical applicat ion of a theoryÕ (Webster 
dict ionary) .  SoTL fram ework allowed m e to engage in crit ical reflect ion and contem plat ion 
on m y own act ions as the ÔtheoryÕ and then use the reflect ions to inform  m y own pract ice. 
The part icipantsÕ experiences in this inquiry provided the input  and im petus for  this 
engagem ent . Therefore, the focus quest ions in t he paper specifically integrate part icipantsÕ 
experiences to facilitate m y engagem ent  in this endeavor. Two quest ions guided the study:  
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1) How did the pre- service teachersÕ lesson plan writ ing experiences shape m y 

understandings of their m astery of Pedagogical Content  Knowledge? 
 

2)  How did the pre- service teachersÕ lesson plan im plem entat ion experiences in  
          the field shape m y understandings of their increased com fort  and confidence  
          in teaching science? 
 
 

Met h od s 
 
Set t in g an d  Par t icip an t s 
The inquiry into m y own teaching took place at  an inst itut ion located in an urban set t ing 
over a period of three sem esters. Forty eight  (N=  48)  pre-service undergraduate teachers 
m ajoring in elem entary educat ion took part  in t he data collect ion process. The gender and 
ethnic delineat ion indicated that  10%  of the part icipants were m ales and 90%  were 
fem ales. Addit ionally, 78%  of the part icipants were Caucasian, 11%  African-Am erican, 11%  
Lat in Am erican, and 1 %  Asian Am erican.  
 
Design  of t h e  st u dy an d Dat a Col lect ion  
The study used qualitat ive m easures drawing upon naturalist ic inquiry and content  analysis 
(Pat ton, 2002) . Understanding the nature of the interact ion between pre-service teachers 
and their experiences in the m ethods course called for extensive qualitat ive data collect ion 
tools (Guba & Lincoln, 1989) . An em ergent  design was used since data collect ion and 
analysis were ongoing and sim ultaneous act ivit ies (Guba & Lincoln, 1994)  and the process 
allowed for fuller understanding of part icipantsÕ experiences (Bogdan and Biklen, 1998;  
St rauss and Corbin, 1998) . The following data sources cont r ibuted to m y understandings of 
part icipantsÕ experiences in lesson writ ing and im plem entat ion. 
 
Part icipant  interviews 
Part icipants were interviewed to explore their lesson plan writ ing experiences in the 
m ethods course. The part icipants were interviewed twice during each sem ester using sem i-
st ructured but  open-ended quest ions that  allowed the interviewees to cont r ibute to the 
researchersÕ understanding of their experiences.  

 
Lesson plans using the revised inst ruct ional fram ework. Lesson plans were collected 
throughout  the study. The lesson plans were created as one of the course requirem ents but  
not  analyzed unt il the end of each sem ester aft er  grades were assigned.  
 
Reflect ive pieces  
The part icipants wrote their reflect ive piece at  the end of each sem ester because I  first  
wanted them  to experience the lesson writ ing and im plem entat ion process. The reflect ive 
piece focused on part icipantsÕ insights about  the inclusion of the four com ponents in the 
lesson plans and im plem ent ing these lesson plans in the field. 

 
Dat a  An aly si s 
The analysis of qualitat ive data followed a procedure recom m ended by St rauss and Corbin 
(1998) .  The procedure consisted of using the constant  com parat ive m ethod that  facilitates 
codifying the inform at ion, ident ifying categories and them es, t r iangulat ing through m ult iple 
part icipants and m aking com parisons between part icipantsÕ interviews and reflect ive pieces 
(Bogdan & Biklen, 1998) . Therefore, pre- service teachersÕ writ ten pieces, interviews, and 
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lesson plans were coded and analyzed induct ively to generate m ajor categories. The 
categories were com pared to generate the m ajor them es. The data was analyzed in dist inct  
stages and each stage used the data to test  and negate or validate the m eaning given to 
the interpretat ion of data.   

 
 

Fin d in g s 
 

A sum m ary of the part icipantsÕ experiences and m y reflect ive thoughts on their  experiences 
is presented in Table 1. 
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Table 1:  Summa ry  of findings 
 

  
Resear ch  qu est io n  

 
Th em e 1  

 
Th em e 2  
 

 1.  Part icipantsÕ 
experiences with 
lesson plan writ ing 
 
 
 
My reflect ion on  
part icipantsÕ 
experiences 

Part icipantsÕ dem onst rated 
increased com fort  level in 
integrat ing science content  
and pedagogy 
 
 
The revised form at  
successfully provided a space 
in m y m ethods course to 
m eaningfully engage the 
part icipants in PCK  
 

Part icipantsÕ experienced both 
successes and st ruggles in 
incorporat ing the new 
inst ruct ional fram ework for  
lesson planning  
 
Despite the revised 
fram ework being successful, 
it  was a steep learning curve 
for  m any part icipants 

 2.  Part icipantsÕ 
experiences with 
lesson plan 
im plem entat ion 
 
 
 
 
My reflect ion on 
part icipantsÕ 
experiences 

Part icipantsÕ percept ions 
about  lesson plan 
im plem entat ion were m ost ly 
posit ive. Many part icipants 
ident ified a disconnect  
between lesson plan writ ing 
and teaching experiences 
 
Part icipants perceived the 
revised inst ruct ional 
fram ework to be helpful. I  
need to find ways to bridge 
this disconnect  and at  t he 
sam e t im e share the 
lim itat ions of lesson plan 
writ ing.  
 

Part icipants shared posit ive 
experiences in lesson plan 
im plem entat ion in the field. A 
few part icipants ident ified 
addit ional nuanced elem ents  
and provided further 
suggest ions 
 
I  need to find ways to 
accom m odate the disconnect  
ident ified by a few 
part icipants in the next  
version of the inst ruct ional 
fram ework 

 
 
Resu l t s of  t h e  Fi r st  Qu est ion :   Pr e- ser v ice Teach er sÕ Ex pe r ien ces W i t h  t h e Lesson  
Plan  W r i t i n g  Ex pe r ien ces   
Two them es em erged in response to the first  focus quest ion:  a)  increased com fort  level in 
integrat ing science content  and pedagogy;  and b)  st ruggles and successes in the lesson 
planning process.  

 
Them e1:   
I ncreased com fort  level in integrat ing science content  and pedagogy. The part icipants 
shared the usefulness of the process in increasing their com fort  level.   As one part icipant  
shared:  

 
Given the fact  that  I  had never wrote a lesson plan before, prior to this course, the 
four com ponents m ade the process clear and effect ive. Using the Nat ional Science 
Teaching Standards were essent ial in developing m y lesson plansÉ By using the 
standards, I  knew I  was com plying with them . Bloom Õs taxonom y was also helpful I  
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used it  as a guide to begin the lesson plans and create one that  concent rated on 
higher- level thinking. The learning cycle was very effect ive. I t  allowed m e to know 
exact ly  what  I  needed to do next . The concept  m aps was [ sic]  a clear way of 
developing m y lesson. ( reflect ive piece, part icipant  2)  

 
An exam ple of integrat ing these ideas is dem onst rated through an exam ple where 
part icipant  16 integrated the NSES and Bloom Õs taxonom y in the inst ruct ional obj ect ives:   

 
The students will discover through guided exper im ents that  air takes up space. 
(Bloom Õs Taxonom y, Cognit ive, level 3, [ applicat ion] ;  NSES Content  Standard A, K-4, 
Understanding Scient ific I nquiry:  Scient ists use different  kinds of invest igat ions 
depending on the quest ions they are t rying to answer) . ( lesson plan, part icipant  16)  
 

Part icipant  32 delineated each com ponent  in the lesson plan and their  usefulness:   
 

The nat ional t eaching standards were very useful in seeing what  in depth concepts 
and ideas were being taughtÉ Bloom Õs taxonom y was also very useful in teaching as 
well as writ ing the lesson plan. This helped m e to see what  level of thinking I  was 
expanding m y students thinking to, as well as encouraged m e to think m ore into the 
lesson m yself to create higher order quest ions and act ivit ies. The learning cycle style 
of writ ing a lesson plan has spilled over to m y other lesson plans as well. I  feel it  is 
an excellent  way to describing the lesson. Finally the concept  m ap. I  was weary of 
this originally but  by the end, I  understood that  it  was a way to out lining the 
inform at ion in the lesson, which becam e very useful when teaching it . ( group 
interview, part icipant  32)  

 
A concept  m ap created by part icipant  18 indicates that  the part icipants were able to use it  
as an organizing tool for  the content  being taught  using the lesson. Figure 1, shows an 
exam ple of a concept  m ap created by one part icipant :  
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Figu r e 1 :   Examp le of a concept  ma p fro m a lesson plan (part icipant  18)  

 
 
Sim ilarly, an abridged version of the inst ruct ional process using the Ôlearning cycleÕ in a 
part icipantÕs lesson plan clearly indicates that  the part icipantsÕ felt  com fortable in integrat ing 
content  and pedagogy. Here is an exam ple of t he inst ruct ional process from  part icipant  16:  

 
Explanatory Hands-On Phase 

 
Ask each child to kneel down. Put  a piece of paper with cereal on it  in front  of 
each child (You can use different  kinds of cereal to sim ulate abundant  or  
lim ited browsing) . Tell t he children that  they are deer, grazing in an open 
field. They should put  t heir heads down like deer and eat .  Appoint  one deer t o 
walk am ong them  and act  as a lookout  (The first  t im e through you can just  let  
them  all browse and see what  happens without  the lookout )  When the lookout  
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senses danger (a child who has a picture or nam e of a predator at tached to 
his/ her body) , the lookout  deer raises his white tail (a hand-held flag) . The 
feeding deer m ust  stop eat ing and flee to SAFETY (a predeterm ined, m arked 
spot ) .  The predator m ay tag deer, thus "killing" them . Discuss the act ion 
before allowing other students to becom e predator(s)  and the lookout  deer. 
The situat ion can be change by blindfolding one or m ore of the deer,  having 
som e deer be crippled or old (slower) , sick, et c.   
 

Concept  Developm ent  Stage 
 

¥ Monitor  the students as they are perform ing the act ivit y, and cont inue to give 
them  direct ions on what  to observe.  Ask the students what  they not ice about  
the deer that  are crippled or old?  What  happens to them  when predators 
com e? 
 

¥ Ask the students if they know what  anim als m ight  be predators of deer?  
Besides predators, what  other factors can cause the deer populat ion to 
decrease?  What  are som e factors that  cause the deer populat ion in our 
com m unit ies to decrease?  What  are som e things we can do to ensure the 
safet y of deer? 
 

¥ Encourage the children to talk about  ways the deer can protect  them selves 
against  predators.  What  types of defense m echanism s do deer posses?  

 
Concept  Applicat ion Phase  

 
After  the students com plete the act ivit y , have them  sit  back down at  their desks, 

and begin a discussion with the students by asking the students som e of the 
following quest ions:  

 
¥ cam ouflage ( for  both predator and prey)   

 
¥ other adaptat ions:  quick runner, hooves, rum inant  vs. carnivore sense of 

sm ell, signals, size of ears, eyes, etc. ( lesson plan, part icipant  16)  
 

As I  reflected on the part icipantsÕ experiences, I  felt  that  part icipants felt  confident  in their 
lesson plan writ ing abilit ies in science and were act ively integrat ing science content  and 
pedagogical skills. Part icipants shared that  working with the four com ponents allowed them  
to not  only becom e m ore confident  in integrat ing science content  and pedagogy but  also 
allowed them  to crit ically analyzed the qualit y of their  own lesson plans. They recognized 
that  the each com ponent  led to a deeper understanding of inst ruct ional/ perform ance 
object ives, the interplay between object ives, inst ruct ional process, and the em bedded 
content . They also ident ified the interconnectedness of these four com ponents and it s 
im plicat ions for  successful science teaching and facilitat ing studentsÕ understanding of 
science concepts. This in turn led to increased com fort  level in t eaching science. As one 
part icipant  specifically  com m ented, ÒI  am  m uch m ore confident  in the substance of m y 
lesson plan of integrat ing these four com ponents, it  increased m y com fort  levelÓ ( reflect ive 
piece, part icipant  1) .  
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Th em e 2:   St r u ggl es an d  Su ccesses w i t h  t h e I n t egr at io n  o f t h e Fou r  Com pon en t s in  
t h ei r  Lesson  Plan s  
The part icipantsÕ experiences were both rewarding and challenging in integrat ing the four 
com ponents of the inst ruct ional fram ework. For exam ple, one part icipant  shared that  the 
Nat ional Science Educat ion Standards (NSES)  were vague, Òthe Nat ional Science Teaching 
Standards were hard to incorporate into m y lesson plan. The standards were not  clear and 
they did not  give a good descript ion ( interview, part icipant  6)Ó. However part icipantsÕ 
com m ents in the reflect ive pieces indicated that  the use of NSES in their lesson plans 
increased their  level of com fort . As one part icipant  specifically indicated, Òon going back to 
the standards I  also feel that  they are necessary because they serve as guidelines for  
teaching science and without  guidelines pre-service teachers m ay just  t each anything and 
could possibly be unnecessary or inappropriate ( reflect ive piece, part icipant  25)Ó. I n 
sum m ary, the part icipants indicated that  although they saw a need and the usefulness in 
im plem ent ing NSES, they felt  that  the standards in their  current  form  were not  easy to use.  

 
Part icipants indicated that  Bloom Õs taxonom y was a useful t ool in the lesson planning 
experience, ÒI t  gave m e a clean cut  idea of what  type of cognit ive act ions I  was searching 
for  [ it ]  urged m e to change certain things in m y lesson to incorporate all the com ponents of 
Bloom Õs taxonom yÓ ( reflect ive piece, part icipant  19) . I n term s of creat ing concept  m aps, 
m any part icipants perceived that  the concept  m aps were useful and felt  com fortable in 
designing them . Their  high com fort  level could be at t r ibuted to their prior experiences with 
designing concept  m aps in other m ethods courses. This was indicated in their reflect ive 
pieces.  As one part icipant  indicated, ÒI  think concept  m aps are helpful too. I t  helps m e to 
stay organized and helps m e to m ake sure that  I  do not  forget  certain aspects that  are 
im portant  to the lesson ( reflect ive piece, part icipant  16)Ó. I t  necessarily  did not  m ean that  
all the part icipants found it  useful in their own lesson planning experience, as one 
part icipant  indicated, ÒA concept  m ap m ay be good to share with students but  I  am  m ore of 
a linear person so they do not  help m e in the im plem entat ion of the lesson content  
( reflect ive piece, part icipant  11)Ó. Sim ilarly,  another part icipant  found that  incorporat ing the 
concept  m ap did not  add any value to her teaching, ÒI  feel the concept  m ap was not  as 
useful as the other because I  donÕt  feel it  added in teaching ( reflect ive piece, part icipant  7)Ó.  

 
The part icipantsÕ responses to incorporat ing the learning cycle in the inst ruct ional process 
indicated that  it  helped them  stay focused, organized, and m eet  the obj ect ives of the 
lesson. As one part icipant  com m ented, Òthe Learning Cycle ensures that  your obj ect ives are 
included som ewhere in the lesson and that  the students are responsible for  learning the 
m aterial that  they need to learn ( reflect ive piece, part icipant  15)Ó. Sim ilarly, another 
part icipant  shared sim ilar thoughts, ÒI  really  liked this way of writ ing a lesson. I  thought  it  
was clear and effect ive and helped m e teach m y lesson (personal I nterview, part icipant  
38)Ó. I n sum m ary, m any part icipants saw a value in using the ÔLearning CycleÕ to organize 
the inst ruct ional process of their lesson plans. The responses indicated that  the part icipants 
faced an init ial st ruggle about  the integrat ion process however they perceived the value of 
including all four com ponents in their  lesson plans:  

 
I  feel like I  was able to create a qualit y lesson plans using this technique. I  donÕt  
know that  as a teacher I  will be able to create som ething of that  length and detail for 
every lesson, but  I  feel that  it  is ext rem ely im portant  and valuable to go through the 
process of creat ing the lesson plans so that  I  will be able to repeat  the process if 
needed. (personal interview, part icipant  7)  
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I n m aking sense of part icipantsÕ successes and challenges, I  knew that  the process of 
writ ing the lesson plans would be challenging. Students had com m unicated one of their 
challenges with the lesson plan writ ing experiences in the first  sem ester on integrat ing 
Bloom Õs taxonom y in the inst ruct ional process. I  had created this requirem ent  in the first  
version of the inst ruct ional fram ework. However, the feedback from  the students in the 
class indicated that  they felt  overwhelm ed by this requirem ent .  Therefore, the following 
sem ester I  only required the students to integrate the Bloom Õs taxonom y in the 
inst ruct ional/ perform ance object ives. The feedback from  the second group of students was 
posit ive;  however, m any of them  st ill grappled with the integrat ion of all four com ponents in 
the lesson plans in an effect ive m anner. Therefore, I  allowed students to subm it  the first  
lesson plan for  feedback only (no grades) .  Som e students did take advantage of this 
opportunity and used the feedback before subm it t ing the final version of their  first  lesson 
plan. I  plan to carry out  this pract ice in future courses so that  the students feel com fortable 
in not  only becom ing fam iliar with the revised inst ruct ional fram ework but  they also becom e 
fluent  in integrat ing it  into their  future lesson plans. As each sem ester progressed, I  
discovered that  the part icipants becam e m ore sophist icated with each lesson plan after  
receiving feedback from  m e. They st ruggled less and less in integrat ing the four 
com ponents and gradually becam e m ore fluent  and art iculate in assessing the qualit y of 
their own lesson plans. 
 
Resu l t  o f t h e Seco n d Resear ch  Qu est ion :   Pr e- ser v ice  Teach er sÕ Ex pe r ien ces in  
Lesson  Plan  I m p lem en t at ion  in  t h e Fie ld  
The second research quest ion focused on the part icipantsÕ experiences in im plem ent ing the 
lesson plans in the field during their field placem ents. The analysis of the data generated 
two them es:  1)  part icipantsÕ percept ions of lesson plan im plem entat ion in the field;  and 2)  
part icipantsÕ experiences with lesson plan teaching in the field.  

 
Them e 1 
Part icipantsÕ percept ions of lesson plan im plem entat ion. The data from  the part icipantsÕ 
interviews and reflect ive pieces prior to their  placem ent  in the field indicated that  m any 
part icipants perceived that  the lesson planning writ ing experiences will t ranslate posit ively 
in the field.  This them e em erged during data analysis even though I  was m ore interested in 
finding out  the part icipantsÕ actual experiences in the im plem entat ion. As one part icipant  
indicated:   

 
I  do believe this lesson plan will help [ m e]  t o a m ore efficient  im plem entat ion of m y 
lesson. I  felt  a lit t le m ore ready and com fortable to teach a great  lesson. Because I  
already thought  before hand of the higher level quest ioning I  was going to do. 
(personal interview, part icipant  15)  

 
Sim ilarly, another part icipant  shared, ÒI  am  really glad that  I  was educated to incorporate 
these elem ents into m y lesson plans. Having writ ten a lesson plan m ade m e feel prepared 
when im plem ent ing m y lessons in the classroom  ( reflect ive piece, part icipant  32)Ó.  
However, one part icipant  argued that  the lesson writ ing experiences m ay not  t ranslate into 
successful im plem entat ion in the field:  

 
I  donÕt  think the lesson plans will help in im plem entat ion in the field. The lesson 
plans help as far  as incorporat ing different  standards effect ively. This gave m e 
pract ice in doing that  but  I  donÕt  think it  will effect  ( sic)  how I  will t each the lesson in 
the field.  The research-based lesson plans help m e with planning a good, sound 
lesson m ore than how to teach the lesson. ( reflect ive piece, part icipant  34)  
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Sim ilarly, part icipant  26 m ade a dist inct ion between writ ing and im plem ent ing lesson plans:  
 

I  found that  creat ing a lesson plan and im plem ent ing it  is not  the sam e thing. 
Allowing us to im plem ent  a lesson plan will really help m e put  things in perspect ive. 
I n the sense that , it  will help m e im prove and m odify the writ ten lesson plans. 
(personal interview, part icipant  26)  
 

Other part icipants, on the other hand, did feel t hat  process of designing the lesson plans will 
posit ively im pact  the im plem entat ion process in the field. As one part icipant  indicated:  

 
I  t ruly believe by using these 4 com ponents you will have a great  lesson plan. I  have 
done m any different  lesson plans, but  this seem s to be the m ost  st ructured and of 
the m ost  im portance. The lesson plan shows the im portance of incorporat ing 
standards and higher level thinking. I  think by using these four com ponents 
increases your com fort  level in teaching of science in an elem entary classroom . 
( reflect ive piece, part icipant  28)  
 

I n reflect ing on the part icipantsÕ experiences, I  found that  m ost  part icipants valued writ ing 
these lesson plans and appreciated the im portance of effect ive im plem entat ion in the field. 
However, som e part icipants did m ake a dist inct ion between writ ing and teaching lessons in 
the field.  As I  reflected on how to m ake sense of this dist inct ion, I  reflected on two issues:  
a)  the first  issue m ade m e consider the fact  that  the revised inst ruct ional fram ework m ay 
st ill be m issing key pieces that  could be useful for successful im plem entat ion of these lesson 
plans in the field. I f so, what  were these pieces and how could I  (or could I )  integrate them  
into the revised fram ework without  m aking it  any m ore challenging for  the part icipants? I  
decided to look at  the data from  the actual im plem entat ion of the lesson plans to find som e 
of these m issing pieces and how they could be integrated in the future versions of the 
inst ruct ional fram ework. For m ore inform at ion, please see the discussion and im plicat ion 
sect ions of this paper;  b)  the second issues m ade wonder whether lesson planning (no 
m at ter how extensive it  is)  could ever capture the lived experience and the essence of 
actual teaching in a classroom . My own response is -  probably not , but  I  do st rongly believe 
that  effect ive lesson planning can prepare a pre-service teacher for successfully experiences 
in the classroom . The part icipants who were ÔsensingÕ this disconnect  between the actual 
writ ing and teaching could be categorized as being m ore sophist icated in the Ôart  and craftÕ 
(Parker, 1998)  of t eaching. They recognized the lim itat ions of the lesson plan writ ing 
experiences early on in their teaching career. Feedback from  these part icipants would 
benefit  this process im m ensely as I  t ry t o capture and integrate this nuanced disconnect   or 
understandings into the next  version of the revised fram ework.  
 
Addit ionally, I  m ay need to present  the goals of the lesson plan writ ing experiences ( i.e.  
increasing their  PCK)  explicit ly to the pre-service teachers and also be m ore proact ive in 
recognizing and sharing the shortcom ings of the lesson plan writ ing process in it self. I  need 
to share with the pre-service teachers the lim itat ion of this process in not  capturing the 
lived experiences of a classroom . This m ay allow the part icipants to focus on developing 
their PCK for actual lesson im plem entat ion in the field. Based on the data analysis,  however, 
I  can confident ly argue that  a m ajorit y of part icipants, m any of who st ruggled with the 
content  m astery and pedagogical skills, saw a high correlat ion between lesson plan writ ing 
and successful im plem entat ion of the lesson plans in the field. 

  
Part icipantsÕ experiences with lesson plan teaching in the field 
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The part icipants shared their experiences in teaching the lesson plans in the field.  Many 
part icipants found that  one or m ore com ponents of the lesson plans were helpful. As one 
part icipant  indicated:  

 
When teaching this lesson I  was not  nervous, scared etcÉ I  was preparedÉ because of 
the detail put  into writ ing the lesson. The ÔprocessÕ of preparing for a lesson by doing 
research and writ ing (using the four com ponents)  is im perat ive in our pre-service 
years. Though the class went  ast ray, I  was com fortable because I  knew m y purpose 
in front  of the class. (personal interview, part icipant  9)  
 

Another part icipant  reflected on her post - teaching experience, ÒI  enjoyed integrat ing 
Bloom Õs taxonom y because it  forced m e to m ake som e com plete lesson plans. For exam ple, 
I  would write specific quest ions that  I  would want  to ask the studentsÓ (group interview, 
part icipant  16) . Another part icipant  shared in her post - t eaching interview session, ÒI  spent  a 
lot  of t im e on lesson planning in this course than in any previous courses. But  I  think that  
m y lesson plans were m uch m ore ready for using in the actual classroom Ó (personal 
interview, part icipant  7) . Another part icipant  focused on science content  and student  
m ot ivat ion:  
 

I  found [ m y]  lesson plan m uch bet ter because I  knew exact ly what  content  and 
areas of the content  I  would teach to the classÉ I  wrote a lesson plan and was only 
able to im plem ent  half of it  in the classroom . Som e students were clearly m ot ivated, 
others were not . However, this lesson plan allowed students to say their background 
knowledge and work off of the background knowledge. (group interview, part icipant  
12)  

  
I n reflect ing on part icipantsÕ experiences, I  discovered that  as part icipants taught  these 
lesson plans, they ident ified m any nuanced aspects of t eaching that  were not  explicit ly  
addressed in their  writ t en lesson plans. As m any part icipants indicated, m anaging the 
classroom  environm ent / classroom  m anagem ent  or m ot ivat ing the students becam e a 
challenge as they taught  their lesson plans. However, despite these challenges, m any felt  a 
high level of confidence and com fort  in get t ing up in front  of their  students and negot iat ing 
science teaching. I ndicat ions of disconnect  between the lesson plan writ ing and lesson plan 
im plem entat ion through data analysis reinforces m y belief that  I  need to be explicit  about  
the goals of the lesson plan writ ing. I t  is clear t hat  som e pre-service teachers ident ified it  
during the writ ing process it self while for  others it  becam e m ore apparent  during the 
teaching of these lesson plans. Nevertheless, both sets of part icipants indicated that  the 
lesson plan writ ing process cont r ibuted not  only toward their  increased com fort  and 
confidence in teaching science but  also cont r ibuted posit ively toward a refined 
understanding of PCK. I n sum m ary, m any part icipants were able to successfully im plem ent  
the lesson plans in their  field experience.  

 
 

D iscu ssion  an d  I m pl i cat io n s 
 
The prim ary focus of this paper was to intent ionally engage in an inquiry about  m y own 
pract ice. I  wanted to discover how m odifying one aspect  of m y teaching pract ice in the 
science m ethods course would lead to the intended goals, i.e. , enhancing pre-service 
teachersÕ com fort  with science content  and pedagogical skills. The m odificat ion in m y 
teaching pract ice was done by int roducing a revised lesson planning fram ework. The lesson 
planning writ ing experiences enabled pre-service teachers to develop content  driven and 
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pedagogical sound lessons, engaged them  in reflect ing on their experiences, and sharing 
their experiences through personal interviews and reflect ive pieces. Specific com ponents 
that  m ade this project  sound was the durat ion of the data collect ion and working with three 
groups  of pre-service teachers over a period of three sem esters, the opportunity for pre-
service teachers to teach the lesson plans in the field, and infusion of content  and 
pedagogy.  

 
The findings indicated that  the benefits of the lesson plans are perceived in two areas:  1)  
increased confidence and com fort  in elem entary pre- service teachersÕ abilit ies in integrat ing 
content  and process;  and 2)  abilit y to integrate the literature to successfully teach science 
lessons in the field. As I  interpreted the findings that  dealt  with the challenges faced by the 
part icipants, I  found that  som e of the challenges were related to one of the required 
com ponents for the lesson plans. The findings indicate that  m any part icipants found the 
NSES standards to be vague and broad and felt  that  they lacked clear guidelines for  
integrat ion in the curricular m aterials such as lesson plans. They felt  t hat  NSES were too 
open-ended in com parison with the state learning standards. Therefore, the part icipants 
looked upon this as a weakness of NSES.  The part icipants indicated that  the state learning 
standards could be incorporated easily into the learning obj ect ives in the lesson plan where 
the incorporat ion of NSES was open to m any interpretat ions. However, other part icipants 
found that  NSES could be used as a fram ework and state standards could be used as 
specific guidelines for writ ing lesson plans. This is supported by RodriguezÕs (1997)  claim  
that  the greatest  st rengths of NSES is that  they provide a cohesive vision and guidelines on 
what  science teaching and learning should be and have represented consensus of the 
nat ionÕs science educat ion com m unity. I n reflect ing on this requirem ent  of the revised 
inst ruct ional fram ework, I  have now decided to allow students to incorporate both nat ional 
and state standards. I n addit ion, I  now allow students to som et im es use only state 
standards if they have been revised and align well with the nat ional standards. I  m ake this 
recom m endat ion while keeping in m ind that  our pre-service teachers m ay ult im ately be 
required to m eet  state standards. Therefore, allowing them  an opportunity to use state 
standards m akes the t ransit ions from  pre-service to in-service teachers easy.  

 
The findings indicate that  the m ajorit y of part icipants found that  incorporat ing the learning 
cycle, Bloom Õs taxonom y, and the concept  m ap in their lesson plans was easy and led to 
increased com fort  level in writ ing and teaching science lessons. A few part icipants did not  
find concept  m apping to be very useful in organizing the science content  in the lesson plan. 
These part icipants felt  t hat  the use of concept  m apping did not  align will with their learning 
style. I n this study, the part icipants wrote the last  two lesson plans in the context  of their  
field set t ing and planned them  around their  classroom  set t ing, ident ified topics to be taught  
( in consultat ion with their cooperat ing teacher) ,  and targeted the student  populat ion. 
Therefore, there was a context  and topics to guide the lesson planning process. However, it  
is possible that  not  all part icipants got  to plan a 2-week unit  thus they didnÕt  find concept  
m apping as useful in guiding their individual lesson plans. I n sum m ary, I  have decided to 
cont inue to use all the four com ponents of the revised fram ework in m y m ethods course.  

 
I n term s of writ ing and im plem entat ion of lesson plan in the field,  m ost  part icipants felt  that  
the writ ing the lesson plans facilitated successful im plem entat ion in the field as a result  of 
at tent ion to details in writ ing the lesson plans. However, a few part icipants felt  that  there 
was disconnect  in the writ ing and im plem entat ion aspect  of the lesson plans. They felt  that  
writ ing a detailed lesson plan does not  autom at ically lead to successful t eaching in the 
classroom  as one has to take into account  student  m ot ivat ion, classroom  m anagem ent  
issues, and resources available in the classroom . As I  think about  these issues, I  feel that  I  
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need to explicit ly cover these aspects in the inst ruct ional process of lesson plan writ ing 
com ponent . For exam ple, the concept  int roduct ion stage of the learning cycle could 
explicit ly state ideas to generate student  interest  or m ot ivate students in the classroom . 
Sim ilarly, one aspect  of the self evaluat ion could focus on classroom  m anagem ent  so that  
the pre-service teachers can integrate the classroom  m anagem ent  ideas into their  lesson 
plans. This will allow the pre-service teachers to see the connect ion between the writ ing and 
teaching aspect  of the Ôinst ruct ionally designedÕ lesson plans. However, I  need to help pre-
service teachersÕ understand that  writ ing the lesson plans using the revised inst ruct ional 
fram ework is not  going to replace the actual teaching experiences in the classroom . I  also 
need to rem ind them  that  they m ay need to m ake m odificat ions to their  lesson plans and 
teaching depending on the student  populat ion, school culture, classroom  contexts and 
various other factors that  guide the com plex process of teaching and learning. 

 
The analysis of the results indicate that  there is a need for  incorporat ing intervent ions such 
as this one and m any others that  target  the pre-service teachersÕ low com fort  level in 
science teaching in elem entary school set t ings. We know that  m any pre-service elem entary 
teachers hesitate to bring science to their classroom  due to their low com fort  levels.  This 
intervent ion allowed the part icipants t o becom e m ore fluent  in PCK and it  also increased 
their confidence in teaching science. I ncorporat ing new pract ices such as this one provide a 
ÔspaceÕ for the pre-service science teachers to m aster the needed science background 
knowledge as well as pedagogical st rategies. I m plem ent ing, discussing and sharing such 
intervent ions will not  only benefit  the pre- service science teachers but  t he science educat ion 
com m unit ies as well. 

 
I  do want  t o share the m ethodological lim itat ions of the study. As any other qualitat ive 
study, I  can not  argue that  the results of this study can be generalized to any other 
populat ion and/ or set t ing. Even though the sam ple size was large (N= 48) , the findings do 
not  allow for widespread generalizat ion as the part icipant  interviews, reflect ive pieces, and 
the content  analysis gave insights into these pre-service teachersÕ experiences with the 
revises inst ruct ional fram ework in m y m ethods course.  

 
Recu r siv e Ref lect ion s 

 
I  have inform ally engaged in SoTL conversat ions in the past  with students and colleagues as 
I  explored ways to im plem ent  new ideas and st rategies in m y courses. I n this paper, as part  
of m y engagem ent  in SoTL, I  not  only form alized and docum ented the process but  I  also 
placed m y pract ice in the public sphere for scrut iny through the peer- review process by 
m aking it  available to others in the field. This enabled m e to accom plish two im portant  
object ives:  a)  establish praxis in SoTL to inform  m y own pract ice by engaging m y students 
and m yself in crit ical reflect ions;  and b)  engage in a scholarly inquiry to m eet  m y career 
goals by m eaningfully engaging pre-service teachers in the scholarship of t eaching. I n 
addit ion, I  was able to t ie the SoTL fram ework with Shulm anÕs PCK ideas. I  used Shulm anÕs 
PCK ideas to bridge the specialized knowledge for t eaching and subject  m at ter in m y 
m ethod course. Engaging in this inquiry allowed m e to create a ÔspaceÕ in m y course for the 
pre-service teachers to negot iate PCK by part icipat ing in the revised lesson planning 
fram ework. SoTL, on the other hand, provided a ÔspaceÕ where I  could engage in a scholarly 
inquiry by analyzing pre-service teachersÕ reflect ions on their engagem ent  with the revised 
fram ework, present  this inquiry in a public sphere, and share it  with others. 
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App en d ix  A 
Gu ide l in es fo r  Cr eat in g Lesso n  p lan s 

 
Teacher É É É É .É   Date É É É .   Du rat ion É É É   Grade level É É É  
  
Tip:  To choose a topic, you can use any science textbook, website/ s (ask Eric lesson 
plan website et c.) . Please choose topics that  allow you to incorporate hands-on/  
m inds-on act ivit ies and/ or discrepant  events. This lesson plans are for pract ice only. 
You will write addit ional lesson plans on topics being covered in your field placem ent  
during the pract icum .  
 

a .  Ti t le  of t h e  Un i t  É É É É É É É É É É É É É É É É É É É É  
 
b.  Rat ion ale :  An explanat ion of why the lesson is im portant  and why you chose the 
 part icular lesson topic 

 
c. I n st r u ct ion al / Per for m an ce o bj ect iv es ( for  students) :  General statem ents of 

what  students will learn from  this lesson;  specif ic statem ents should share the 
details of precisely what  students will be able to do as a result  of part icipat ing in the 
lesson (using state standards as your object ives will be fine as long as they m eet  
your object ives and are not  too broad) . I ncorporate the following in your object ives 
as well:  Nat ional Science Educat ion Standards (NSES)  and Bloom s Taxonom y:  Please 
incorporate the NSES in each object ive. DO NOT list  the NSES or Bloom Õs taxonom y 
at  the end of all the object ives ( they should be incorporated AFTER every object ive) . 

d.  Back g r ou n d  I n for m at ion  ( content ,  vocabulary-words and definit ion, concept  
m ap) . This is the inform at ion that  you would expect  the teacher ( that  will be you)  to 
know and m aster before present ing the lesson. You will also clearly indicate that  
science content  knowledge base that  you expect  students to m aster after each 
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lesson has been taught . Please CLEARY AND EXPLI CI TY ident ify  and include the 
target  audience for the background inform at ion. You can have two categories in this 
sect ion;  background inform at ion for the teacher and background inform at ion for 
students. I f there is an overlap, please indicate.  How m uch of the inform at ion do 
you want  students to m aster? Make sure that  the inst ruct ional process and the 
perform ance specifically  covers the background inform at ion intended for  students. 

e. Mat er ia l  an d equ ipm en t  fo r  t h e t each er / m at er ia l  for  st u de n t s  
 
f.  Safe t y  n ot es 
 
g.  I n st r u ct ion al  pr oc ess:   Describe what  you and your student  will be doing during 

the lesson;  specify content  and process;  provide classroom  m anagem ent  
suggest ions. Please specify t eaching and learning st rategies, teaching m aterials and 
procedure.  

I m portant :  Design the inst ruct ional process using the LEARNI NG CYCLE (concept  
int roduct ion, concept  developm ent , and concept  applicat ion) .  

Organize the inst ruct ional process as described below:  
 
Concept  int roduct ion:  Mot ivate students and create a desire in students to want  to 
learn science. Com m unicate to students what  content  will be covered, why it  is 
im portant  to know it , and how it  fit s in the real life. Mot ivat ion should be dynam ic, 
enthusiast ic, st im ulat ing and based on natural interests. Hint :  Think about  science 
dem onst rat ions, quest ions, film s, discrepant  events, excit ing stories, current  events, 
etc. 
 
Concept  developm ent :  Organize the content  in a logical and purposeful m anner. 
Delineate the content  and relate it  to object ives. I ntegrate science content  to other 
areas (social studies, hom e, history, m athem at ics etc.) . Use quest ion-and-answer 
session;  have students sum m arize the content ;  indicate what  students need to 
know. 
 
Concept  applicat ion:  Clearly indicate how your students will be applying the concepts 
in real- life situat ions. 
 

h . Assessm en t  
What  m ight  be exam ined and what  you look for  ( to inform  you about  studentsÕ 
progress toward specific object ives)? 
Specify m ode of assessm ent / docum entat ion ( inform al/ form al;  conferences, oral 
discussions, anecdotal records, etc.) . 
 

I .  Clos u r e 
Conclude or have students wrap up the lesson with reference to perform ance 
object ives. You m ay highlight / sum m arize what  was learned and what  m ay lead to 
independent / future work. 
 

J. Sel f  Ev a lu at ion   
1.  Sel f  Ev a lu at ion  of lesson s do n e on  cam pu s pr ior  t o act u a l  t each in g:  

What  is part icularly good about  this lesson? 
What  m ight  cause difficult ies? 
What  m ight  you want  t o keep in m ind to m ake things flow sm oothly? 
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2.   Du r in g  Pr act icu m  ( t h i s w i l l  be  don e du r in g  t h e p r act icu m )  
What  worked well in the lesson? 
What  m ight  be changed/ altered in future teaching experiences? 
What  was learned that  m ight  inform  future lessons?  
 
 

H . Reso u r ces or  su gge st ed r efe r en ces t h at  yo u  u sed  t o cr eat e  yo u r  lesso n  
pl an s. 
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App en d ix  B 
 

Scor in g gu ide  fo r  t h e lesson  p lan  
 

1.  I n t r o du ct ion  (Tit le,  durat ion of class, grade level, rat ionale)    (1 points)  
 
2.  Obj ect iv es  

a. Bloom Õs taxonom y integrated in the obj ect ives    (1 points)  
b. NSES/ State standards integrated in the obj ect ives  (1 points)  
 

3. Back g r ou n d  in for m at ion  
a. Content  inform at ion include in the sect ion and the target  

audience explicit ly  stated and how the content  inform at ion 
will be provided to the target  audience (briefly)    (2 points)  
 

4. I n st r u ct ion al  pr oc ess 
 a.  Materials and resources clearly indicated ( include all   (1 points)  
  books, tapes, handouts etc.)  
 b. I nst ruct ional process is organized using the learning cycle   
   (3 stages)  
 c.  Concept  int roduct ion is clearly laid out     (2 points)  
 d.  Concept  developm ent  is clearly laid out     (2 points)  
 e.  Concept  applicat ion is clearly laid out     (2 points)  
 
5. Con cept  m ap  is a representat ion of the content  being covered in the lesson  

(2 points)  
 

6. St r on g  a l ign m en t  am ong the object ives, concept  m ap, and the 
inst ruct ional process        (2 points)  
 

7. Clos u r e/ r ecap  
 The lesson plan includes a recapitulat ion of inform at ion   (1 point )  
 
8. Sel f - r ef lect ion  is clear,  thought ful, and m eaningful   (2 points)   
 
9. Reso u r ces/ r ef er en ces 
 Site the sources that  provided the fram ework for your lesson plans (1 point )  
 (Websites, the textbook, other resources)  
          
          
          TOTAL 20  POI NTS 
  
 


