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OVERVIEW

During the 200807 school year, the TNE Evidence Committee conducted an evaluative study of the
impact of a Department of Secondary Ediwca{SED) teachingredential program. The specifics:

Research Questions

1 To what degree do new credenfimbgram graduates implement CSliténtified effective
teaching practices in their classrooms?

1 What factors facilitate or impede implementatidipedagogies taught in the credential program?

1 Future question: Is the program improving over the years in terms of this implementation?

Participants
1 All1%and ?%year fulltime secondary math teachers who earned CSUN Traditional-Sinbject
Math credentials from Fall 2004 to Spring 2006, and who agreed to be observed

Methods

1 Collaborative development with key SED personnel of a structured protocol for classroom
observations (the Atool 60) to -da&s$ efdd diteihwe ppreasce

1 Collection of written background information from each participant prior to observation

9 1periodil ong observation of each participant, usi

1 Audiotaped interview of each participant immediately after each observed lesson

1 A second observation and interview of some participants

Data Analysis

1 % of time spent per teaching mode total ( i.e., breakdown of the average lesson)

1 Significance of each effective practice in the lessons overall

1 [Add brief description of qualitative analys

Our vision is that this study will grow into a sustainable research program, encompassing multiple
credentialing programs and departments, with results feeding back systematically to improve programs
and assessment. Recent graduates will be obsarverll\ ideally the same teachers in multiple

years to detect growth. The program will be part of the greater teadheation assessment initiative

at the college and university levels, and wil/

This document summarizes the results of this study for the purposes of SED discussions about possible
programmatic improvements, modifications to assessment, and the design of future studies.

Please do not share these results outside of the depanwitbatit permission from the TNE
Evidence Team. In this study, participants were unaware that observers were targeting
specific practices, and we believe this should be the case in future studies. Publicizing thqse
results, which reveal the targeted ptiaes, could compromise the study for future years.




RESULTS SUMMARY

Who participated?

E R B

31 graduates earned the traditional, siggle b j ect mat h credenti al
We were able to find and communicate with 27.

21 of the 27 weréulltime secondary math teachers at the time of the study.

12 of the 21 agreed to participate. We eliminated 2 because of distance.

10 teachers were observed and interviewed at least once.

We conduct second observations of 6 of teachers, for a tatélabservations/interviews.

Where, what, and whom did they teach?

T
T

= =4 =4 -4

The 10 participants taught in 10 different schools (5 middle and 5 high schools) in 7 districts.

We observeXX lessons in firsiyear algebra classes, our target. Other classes eldseere:
Prealgebrd X | essons), XXXXXeg¢e

XX of the classes observed included English language learners.

XX of the classes observed included pupils with poor mathematical backgrounds.

XX of the classes observed included pumikh special needs.

XX of theclasses observed were honors courses.

bet w



What does the fiaverageo |l esson look | ike?

Method
We recorded the amount of time in each lesson that was devoted to each of 11 teaching modes:
TI teacher presentation of behavioral directives or task instructions
™ teacher presentation of math content (minimal or no pupil input)
SD pupil demonstration (more significant than verbal answer from seat)
WP whole-class discussion to review/apply learned procedures (significant pupil input)
wC whole-class discussion two-construct new concepts or procedures
GP pair or smaHgroup work practice of learned procedures
GC pair or smaHgroup concept development (e.g., discovery activity/lab/project)
IP individual practice of learned procedures
IC individual concept developemt (e.g., discovery activity/lab/project)
T/Q test/quiz
U activity or discussion unrelated to math or implementation of the lesson
@] other

We summed these times across all 16 lessons and found the percent of time each mode contributed to

thetota.l n t his way, we arrived at a breakdown of

Highlights

1 For nearly 1/3 of the duration of the average math lesson taught by our graduates, pupils
individually practice |Irlkhrmedl prtociesdumede, it e

allow but do not explicitly encourage pupils to consult with peers.

1 For nearly 1/4 of the duration of the average math lesson, the teacher presents math content, taking
minimal or no input from pupils. This can &the form of lecture, but it more often includes
teachers asking questions of pupils that require short answers that recall taught content.

1 Other significant modes are the teacher giving behavioral directives or task instructions (12% of
lesson time), @ir or smalgroup practice of learned procedures (8%), and wblales discussion
with significant pupil input to review or apply learned procedures (8%).

1 Activities that promote pupil construction of new concepts or procedures are an insignificant part
of the average lesson (totaling only 4%).

Caveats

1 The 16 lessons ranged in duration from 40 to 96 minutes. We did not normalize these data; thus, a
longer lesson had greater influence on the average than a shorter one.

1 Six of the 16 lessons werepemat visits. Thus, six teachers each had twice the influence on the
average that each of the other four teachers did.

1 Teachers helped select the lesson to be observed. Thus, they possibly made greater use of modes
they believed would impress our teaenq(., groupwork) than they usually do.

1 The time spent on tests or quizzes reported here is probably lower than normal, because we tried to
avoid observing lessons that included tests or long quizzes.



Figure 1

Breakdown of "Average" Lesson: Combined Observations
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To what degree do new credentiaprogram graduates implement CSUNidentified effective
teaching practices in their classrooms?

Method
In conjunction with key SED personnel, we developed this list of reséascls e d fef fecti ve
that reflected the emphases of our math credential program:

1) Teacher asks question or poses task witiglalevel of cognitive demand

2) Pupil givenauthority to judge the mathematical soundness of publicly presented solution or method

3) Teacherconnects(or poses task that prompts pupil to connect) theifedtmath topic tanother
math topic

4) Teacherconnects(or poses task that prompts pupil to connect) the featured math t@iottwer
academictopic

5) Teacherconnects(or poses task that prompts pupil to connect) the featured math topieablide
situation or object

6) Pupils allowed or encourageddiaooseamong solvingnethodsor present alternative methods

7) Teacher or pupils usechnology, manipulatives body movement, or other nonverbal support for a
math concept

8) Specific attention pditolanguage i.e., writing, reading, or speaking skills

9) Teacher uses or encourages pupil to use muftiphes of representationfor the same problem

We noted each incident of these practices, then rated the overall significance of each prhetice to
lesson (Significant, Marginal, or None). For each practice, we counted the number of lessons at each
significance level. Figure 2 shows, for each practice, the percents of the total set of lessons that
displayed each significance level.

Highlights

1 The mostobserved effective practice was giving pupils aig¢hority to judge the mathematical
soundness of a solution or method. It was a significant part of 25% of the lessons (4 out of 16
lessons, taught by 3 different teachers).

1 Other effective pretices were significant in very few lessons. Posing tasks withralevel of
cognitive demand was significant in 19% of the lessons (3 of 16 lessons; from 3 different teachers).
Other practices were only significant in 0 to 2 lessons each.

91 Tasks witha high levelof demand, pupihuthority to judge, andtechnology/manipulativeseach
played at least a marginal role in half (8) of the lessons. Connections to anatheppic or to
real life, and giving pupils @hoice of methodeach played at leastarginal roles in 35% or 44%

(6 or 7) of the lessons.

1 Three practices, connections to anotlesdemic topig attention tdanguage and multipleforms
of representation were rarely observed. They were not significant in any lesson and played
marginal roés in 1, 2, and 3 lessons each, respectively.

Caveats:

1) Six of the 16 lessons were repeat visits. Thus, six teachers each had twice the influence on these
totals that each of the other four teachers did.

2) Teachers helped select the lesson to Berobd. Thus, they possibly made greater use of practices
they believed would impress our team than they usually do.



Figure 2

Effective Practices
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What factors facilitate our graduateso6o I mpl emei
program?

[Bullets with frequencies of mentions; possibly-2 quotes]

What factors i mpede our graduatesd I mplementat.
program?

[Bullets with frequencies of mentions; possibly2lquotes]

How do our graduates view the impact of their CSW credential program?

[Bullets with frequencies of mentions; possibly2lquotes]



How do our graduates compare with other math teachers?

LAUSD

The Program Evaluation and Research Branch of the LAUSD conducted a study (Daley & Valdés
2006) that invlved classroom observations of LAUSD teachers across subjects and levels, including

34 secondary math teachers. The PERB delineated 8 dimensions of teaching, and observers rated the
overall quality of each dimension for each lesson. These dimensioagyemral, not subject

specific, but 3 of the 8 corresponded well to elements investigated in our study:

1 Teacherpupil engagemenilThe teacher organizes the class and the learning so that instructional
conversations take place.

1 Cognitive challengeThe naterials and activities challengapils cognitively.

1 ContextualizationThe teacher makes the content of the material meaningful to harphisand
draws oupupilsé backgrounds/ home culture to make the

The LAUSD dimension of teael pupil engagement appears to subsume four of our modes:

whole-class discussion to review/apply learned procedures (significant pupil input) (WP),
whole-class discussion to emnstruct new concepts or procedures (WC)

pair or smalgroup work practicef learned procedures (GP)

pair or smalgroup concept development (e.g., discovery activity/lab/project) (GC)

= =4 =4 -4

while the LAUSD dimensions of cognitive challenge and contextualization correspond to our practices
of asking a question or posing task withigh level of cognitive demand and connecting the math to a
reatlife topic, respectively. Unfortunately, our rating methods were incongruous: LAUSD only

reported a rating (on afoint scale) for each teacher (based on multiple observed lessonsegenrgpr

the quality of each dimension in her lessons overall. In our study, we rated lessons, not teachers. This
makes direct comparison difficult, but some inferences can be made.

1 Teacherpupil engagementAn examination of the LAUSD rubric suggests ttegching that
earned a 1 or 2 on this dimension would not h
teaching to be counted in one of the whaless or small group discussion modes in our study, it
would have to have earned a 3 or higher in the LBW$8&idy. In our study, 5 teachers spent a
significant part of the lesson (2820% of the lesson time) in one or more of the four related
modes. Thus, arguably half of our sample of graduates would have been rated at a 3 or higher on
this dimension in theAUSD study. To the degree that this is true, our graduates compare very
favorably in the area of teachpupil engagement to LAUSD secondary math teachers, only about
12% of whom (4 of the 34 teachers observed) earned a 3, and none earned a 4is5. Thi
especially noteworthy in light of the fact that LAUSD studied teachers with a range of experience
levels, unlike our sample of beginners.

1 Cognitive challengeHere, too, it appears that for a lesson in our study to be rated at the Significant
level for the practice of asking a question or posing task with a high level of cognitive demand, it
would have earned a 3 or higher in the LAUSD study. In our study, 3 lessons were rated
Significant on this practice but were taught by only 2 teachers, or 204 shmple. In
comparison, 8% of the LAUSD sample of secondary math teachers (3 of 34) earned a 3, and none
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earned higher. While these numbers are disappointingly small in both samples, at least it is
arguable that our recent graduates pose cognitiuglylevel tasks or questions no less often than
the average, more experienced LAUSD teacher, and possibly more often.

1 ContextualizationAs before, for a lesson to be rated at the Significant level in our study for the
practice of connecting math toetineal world, it seems it would have earned a 3 or higher in the
LAUSD study. In our study, only one teacher (10% of the sample) was rated as making Significant
use of this practice (in both lessons observed), as compared to ~8% (3 teachers) rated at a 3 i
LAUSD, and none higher. Indeed, of the 8 dimensions, LAUSD teachers scored the lowest on
contextualization. Looking down a level, only 16% of the LAUSD sample (~6 of 34 teachers)
earned a 2 for contextualization, whereas 5 teachers (50%) in outatgdhy a lesson that we
rated Marginal, seemingly the comparable rating. However, the two teachers in this set who were
observed twice received the Marginal rating for one lesson and a None for the other.

To the degree that comparisons can be made hanel &re many obstacles to doing so, there is support
for the conclusion that our recent mattedential graduates make use of effective practices at least as
often as the LAUSD secondamyathteacher sample, and arguably more.

TIMSS

Another study offes similar data on a larger scale. Jacobs, et al. (2006) reanalyzed data from the 1995
and 1999 video studies from the Third International Math and Science Study (TIMSS) to investigate
the degree to which U.S™§jrade math teachers adhered to practieesmmended by the National

Council of Teachers of Mathematics (NCTM). The TIMSS had already identified a large set of
teaching practices in the 164 U.S. video lessons in their sample; Jacobs et al. examined a subset of
those practices that best reflected NCTM Standardg1989, 2000). Within their subset are practices
with clear counterparts in our study. Here, only the 1999 data are used for comparison because they
are more recent, although they did not generally differ significantly from the 1885 da

 Configuration:About 6% of the time in an average U.8-gtade math lesson was spent in
groupwork; for our graduates the comparable value was about 9%. About 26% of the average U.S.
lesson was spent in individual work, as compared to about 34%mof gr aduat esdé fAav
Thus, our graduates seem on a par with the average Ugsa8e math teacher in the use of
groupwork, but spend comparatively more time on individual work and less on-olhste
instruction.

1 Reallife connectionsAbout 22% of the problems posed in the average U.S. lesson haditereal
context, but 66% of the lessons had at least one such problem, and about 10% incorporated a real
object. These data are difficult to compare to ours, because we rated lessonslas @oivh
individual probl ems. Only 13% (2) odifeour gra
connections, but 35% (6 lessons) made at least marginal use. These data suggest that our
gr aduat e s-dorldicergextof objectsdags behird taverage U.S "8grade teacher.

1 Multiple methodslin 45% of the U.S. lessons, teachers explicitly alloygails to choose a
solution method for at least one problem; on average this happened for about 10% of the problems
per lesson. Our graduatesdwrahis practice at least a marginal part of 44% (7) of the lessons, but
it was only a significant part of one of those lessons. This suggests that our graduates may make

10



marginal use of this practice with similar frequency to the average U.S. mathridathew the
two samples compare in terms of significant use is impossible to tell.

1 Technology and Manipulatives% of the U.S. $-grade lessons used graphing calculators, 1%
used computers, and 39% used-goaphing calculators. Assuming one teclogy per lesson,
this means 46% of the U.S. lessons involving some sort of technology, usuadyapdring
calculators. In our studyX [need to separate from manipulativesf the lessons involved
technology, mostliXXXXX [type]. Another XX lessons by our graduates involved
manipulatives, a figure that is hard to compare with that in the Jacobs study, which gives the
percent of problems that used manipulatives: about 9%.

Overall, these comparisons, while as tentative as those to the LAUSD stgggststhat our recent
graduates may teach similarly to the averdgi@de U.S. math teacher of 1999 in the degree of use
of groupwork and encouragement of multiple methods but make less useldgéreahnections.

(And what about technology??)

CONCLUSION

As the LAUSD and Jacobs et al. studies amply illustrate, American secondary math teachers as a

whole make disappointingly little use of ma#aching practices that research tells us are most

effective. This is true even when the sample inefuéachers at all experience levels in all regions of

the country. Thus, it is no surprise that recent graduates of the CSUN secondaryaciaitiy

credential program, in their first and second years of teaching, also make fairly minimal use of
researckbased practices, even when those practices have been stressed in the program. Reasons for
the inertia of practickt eac her s6 al | egi a @ arecomptex and haw inspired a a | m
large research literature. Credential programs are but ongri@dfactors that influence how

teachers teach. Our graduates attributed much of their practice to their learning at CSUN but also cited
XXXXXXXXXXXXXXXXXX  as crucial to shaping their practice.

Nevertheless, the credential program is the variable W&HEIN can control, and this study aimed to

detect the impact of that variable and guide the improvement of our program so that its impact is
amplified. The knowledge that we can and shoul
practice are the prinng outcomes of this first study, and they represent a major step for teacher
education at CSUN. Our recent graduates appear to make as much (or possibly more) use of some
effective practice3 engaging pupils in instructional conversations, Higel tasksand

contextualizatio@ asthe average veteran LAUSD math teacher. Though they may lag behind the
average U.S."8grade math teacher (of 1999) in their use of contextualization, our graduates appear on
a par with this national group in their use of codleddive groupwork and encouraging multiple

approaches. That our graduates compare thusly in their first two years of teaching to samples spanning
all experience levels may be evidence of the strength of our program. But any conclusions drawn from
this first set of data about the impact of our credential program can only be speculative. Repeated
cycles of study followed by dat@driven program improvement are necessary before we can come to
understand the impact of our credential program relativetoothef | uences on our gr
practice.

11



In addition to examining trends in practice over the coming years, there is another important question
to investigate: Is it indeed an indication of program strength that our recent graduates compare
favorably with veteran teachers (i.e., suggesting that our graduates will improve with experience and
eventually surpass the average)? Or do the frequent users of effective praetgesaimple of

teachers tend to be the newer ones, with effective pratismesning extinguished as teachers spend
more time in a school environment fAhostiled to
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