
1/18/11 1:36 PMIndividual Commentary

Page 1 of 4file:///Users/LabAdministrator/Desktop/TIMSS%20Supplemental%20Materials/Science%20Supplemental%20Materials/US/US2/US2%20Researcher.htm

2. Researchers' Comments
________________________________________________________

 00:00:01 Routine lesson opener. Without being directed to do so by the teacher, the students
come into the classroom and immediately get to work on a journal writing assignment
posted on the board: "List two things that you have learned about polymers." While
students are working, the teacher takes attendance and communicates with individual
students. At 00:05:24, the teacher indicates that students have about 30 seconds to finish
their thoughts. All students are now in the classroom and working on the lesson starter.
The use of routine lesson openers occurred in 26% of the U.S. eighth-grade science
lessons, more than in any other country (Roth et al., 2006, Teaching Science in Five
Countries: Results from the TIMSS 1999 Video Study [hereafter Video Report], Chapter
11).

Lesson length. This lesson is longer than the average lesson in the U.S. data set. Where
the average lesson length in the U.S. was 51 minutes (Video Report, table 3.1), this
lesson lasts for 99 minutes. It is considered a double lesson, where two consecutive
lessons are taken without a break. 

 00:08:59 Goal statement. The teacher builds on a student response to develop a goal statement at
00:09:49. She phrases the lesson goal in a way that goes beyond simply naming the
topic (polymers) to describe a question to be explored (what parallel and cross-linked
chains do to polymers). In the U.S. lessons, goal statements that went beyond naming of
the topic or activity occurred in only 16% of lessons, compared to 43% of Australian
lessons and 58% of Japanese lessons (Video Report, figure 5.9).

 00:10:45 Elaboration of goal statement. After reviewing students' observations from a previous
lesson about how polymers in newspaper and Tyvek behave differently, the teacher
returns to the goal statement at 00:10:45, framing it this time as a more specific question
to be explored in the lesson: Given different arrangements of polymer chains (parallel
and crisscrossed), how is the polymer going to behave? Then at 00:13:25, the teacher
once again states a key idea or learning outcome of the lesson: "The arrangement of
chains can influence the behavior of the polymers." The clear articulation and repetition
of the goal statement in this lesson stands in contrast with the average U.S. lesson in the
TIMSS study, where only 16% of lessons included a goal statement that went beyond
naming the topic (Video Report, figure 5.9).

 00:12:46 Highly technical science terms. At this point, the teacher points to a list on the board
of the chemical names of different kinds of polymers: polystyrene, polyethylene, and
polytetrafluoroethylene (Teflon). Highly technical science terms such as these were not
typical in the U.S. lessons but were more common in the Czech lessons (12 technical
terms per lesson in the U.S. compared to 33 in the Czech Republic) (Video Report,
figure 5.4). 

 00:19:26 Real-life issues mentioned as topic-related sidebars. The teacher asks students about
their experiences with plumber's tape. Three students respond. The teacher also shares
some uses of plumber's tape at 00:19:49 and later at 00:21:24. Here the real-life
example of plumber's tape is being used as an interesting sidebar. That is, the discussion
of the uses of plumber's tape is interesting, but it is not used to develop the science
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content of the lesson. Sixty-four percent of the U.S. lessons presented at least one real-
life issue as an interesting sidebar (Video Report, figure 10.3). 

 00:24:45 Real-life issues used to develop science ideas. The teacher has shown students a
common everyday material, plumber's tape, and guided them in stretching and
observing it. Here she asks students to draw a conclusion based on their observations.
At this point, the real-life example (the plumber's tape) is explicitly used to develop the
science ideas about the molecular structure of polymers. Through a series of questions
starting at 00:25:00, the teacher guides students to conclude that the molecular chains
making up the plumber's tape are arranged in parallel rather than crisscrossed. Sixty-two
percent of the U.S. eighth-grade science lessons used at least one real-life issue to
develop science ideas compared to 83% of the Czech science lessons (Video Report,
figure 10.3). 

In the entire lesson segment involving the plumber's tape, the teacher spends more time
using plumber's tape to support the development of the content idea than she does using
it to talk about interesting side information such as its uses around the home. This stands
in contrast with the U.S. lessons in the TIMSS study, where a larger proportion of
instruction time was spent discussing real-life issues as interesting sidebars (17% of
instruction time) than on using real-life issues to develop science content ideas (six
percent of instruction time) (Video Report, figure 10.4). In the Czech Republic, the
pattern was just the opposite.

 00:33:47 Motivating activity.The teacher does a surprising demonstration - a sharp skewer goes
into a balloon without popping it. Dramatic demonstrations, such as this one, are likely
to engage students' interest and motivate student learning. Other types of motivating
activities include games, puzzles, role plays, humor, personal stories, and physical
actions. A larger percentage of U.S. lessons (63%) included at least one motivating
activity compared to all of the other countries except Australia (Video Report, figure
10.5). In addition, U.S. lessons allotted more instruction time for motivating activities
(23% of instruction time) compared to all of the other countries except for Australia
(Video Report, figure 10.6).

 00:34:12 Interpreting data related to whole-class practical activity. In a whole-class setting,
the teacher guides the students in interpreting their observations that the skewer did not
pop the balloon. Two students give different interpretations, and at 00:35:29 the teacher
summarizes the second student's explanation. Only six percent of the U.S. lessons
provided opportunities for students to interpret data related to a whole-class practical
activity compared to 33% of the Czech lessons. (Video Report, figure 7.5).

Whole-class practical activity. The teacher's demonstration with the balloon and the
skewer is considered a whole-class practical activity. Four percent of the U.S. lessons
included a whole-class practical activity, which is less than in Australia, Czech
Republic, and Japan (Video Report, figure 3.7).

 00:36:28 Generating written responses. Students are asked to write their own explanations of
what happened when the skewer pierced the balloon without popping it. At 00:37:19, it
is evident that students are writing explanations of a sentence or more in length. Fifty-
six percent of U.S. lessons involved such writing activities which acccounted for 22%
of instructional time. In contrast, Czech lessons allocated only 5% of instructional time
for this type of writing (Video Report, figure 9.5). Similar to Dutch lessons, the U.S.
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lessons allocated a higher percentage of lesson time for students to generate their own
written responses than to select answers or provide one-word responses (Video Report,
figure 9.5).

 00:39:52 Set-up for independent practical activity. The teacher introduces the independent
practical activity as a question that will be investigated. Students knew a question to be
explored in eight percent of the U.S. science lessons. This way of orienting students to a
practical activity occurred in higher percentages of Japanese and Australian lessons
(49% and 33%, respectively) (Video Report, figure 7.2). 

 00:45:47 Organizing data independently. Students are expected to design their own data table.
This occurred in no more than nine percent of the lessons in any of the countries (eight
percent in the U.S); usually the textbook or the teacher provided such data tables for
students to fill in (Video Report, table 7.3).

 00:46:04 Group product. Each student group will work together to create one data table for the
group. Group products accounted for no more than 10% of instruction time in any of the
countries (nine percent in the U.S.) (Video Report, table 8.1). 

 00:47:32 Interpreting data related to independent practical activity. Students are expected to
interpret the data they will collect during their independent work on a lab activity and to
draw conclusions on their own. Students interpreted data related to independent
practical activities in 33% of the U.S. lessons (Video Report, table 7.3). 

 00:48:15 Independent practical activities. The students are sent off to work independently in
small groups on a hands-on practical activity that lasts for about 36 minutes.
Independent practical activities occurred in 47% of U.S. lessons compared to 74% of
Australian lessons and 23% of Czech lessons (Video Report, table 3.5). In this lesson,
the independent lab work accounted for 40% of instruction time, while the typical U.S.
eighth-grade science lesson allotted 22% of instruction time for such activities (Video
Report, figure 3.7). 

 00:55:35 Teacher-student interaction. The teacher provides guidance to this group of students
regarding the structure of their data table. Teachers in U.S. lessons spoke privately with
individual students or small groups of students for 21% of instruction time (Video
Report, figure 9.2). 

 01:05:46 Observing phenomena. During this independent practical activity, students observe
what happens to the polystyrene when it is heated. Twenty-six percent of the U.S.
lessons provided students the opportunity to produce or observe phenomena during
independent practical activities in comparison with 65% of Japanese lessons and 50% of
Australian lessons (Video Report, table 7.2).

 01:23:07 Teacher-student interaction. In this student-teacher interaction, the teacher challenges
the student to make sense of his data, using the idea of molecules. In the U.S lessons,
21% of instruction time was spent on private teacher-student talk (Video Report, figure
9.2).

 01:26:05 Post-lab discussion. The teacher briefly goes over the first two conclusion questions
with the students. Such discussions of the results were typical in Australia and Japan,
but in the U.S. about half of the independent practical activities were discussed and half
were not (Video Report, figure 7.3).

 01:35:00 Science organization. The students get their notebooks and papers organized. Then the
teacher tells them about a standardized test happening the following day. Science
organization work such as this accounted for six percent of lesson time in the U.S.
lessons compared to two percent of lesson time in the Czech Republic (Video Report,
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figure 3.2). 
 01:37:40 Summary.This lesson began with a goal statement and ends with a brief summarizing

activity. This occurred in only eight percent of the U.S. lessons compared to 33% of the
Czech lessons and 36% of the Japanese lessons (Video Report, figure 5.10).

 01:38:30 Student-initiated question. Just as the bell rings during the summarizing activity, a
student asks a science content-related question: "When [the polymers] shrink, do they
get stronger?" Students initiated science content questions in 54% of the U.S. lessons,
compared to 15% of the Czech lessons, 29% of the Japanese lessons, 64% of the Dutch
lessons, and 67% of the Australian lessons (Video Report, figure 11.5)
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