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2. Researchers' Comments
________________________________________________________

 00:00:03 Reviewing previous content. The teacher starts the lesson by reviewing ideas discussed
the previous day, with a focus on how sedimentary rocks are formed. This review lasts
until 00:03:25, accounting for approximately eight percent of the lesson time. This is
representative of the U.S. data set, where eight percent of lesson time was spent on
review (Roth et al., 2006, Teaching Science in Five Countries: Results from the TIMSS
1999 Video Study [hereafter Video Report], table 3.4). The percentage of lesson time
spent reviewing previous content in the U.S. was greater than in Japan and the
Netherlands, but smaller than in the Czech Republic (Video Report, table 3.4).
Reviewing previous content occurred in 42% of the U.S. data set (Video Report, table
3.3).

 00:01:13 Supporting ideas with multiple visual representations. The teacher asks the students
how they can identify sedimentary rock. He shows a photograph from the Grand
Canyon area to support the idea that sedimentary rocks form in layers. He then draws a
diagram on the blackboard, emphasizing that sedimentary rocks form in layers. The
teacher uses these two different visual representations to support the same idea—that
sedimentary rocks form in layers, or strata. Forty-two percent of the U.S. science
lessons included more than one visual representation to support main ideas (Video
Report, figure 6.2).

 00:03:41 Supporting ideas with multiple types of evidence. In this segment, the teacher
develops the idea that fossils found lower down in sedimentary rock layers are older
than fossils found in the upper rock layers. Starting at 00:05:14, the teacher uses two
different types of evidence to support this idea. First, he uses visual representations of
the idea, including the photo of the Grand Canyon (00:05:14), his drawing of strata on
the blackboard (00:06:12), and a book as a model of older and new layers (00:06:40). In
addition to these visual representations, he also presents first-hand data in the form of
fish and brachiopod fossils embedded in sedimentary rock (00:05:14). In the U.S. data
set, three different types of evidence (visual representations, first-hand data, first-hand
phenomena) were used to support main ideas in 18% of the lessons, which were fewer
than in Australia and Japan (Video Report, figure 6.3).

 00:06:53 Motivating activity. At this point, the teacher shows an old photograph of himself
standing on a volcano. He jokes with the students ("Don't laugh") and they joke back
("Nice pants!"). This is an example of one type of motivating activity. Motivating
activities were defined as those activities likely to capture many students' interest and
included jokes and humor, games, puzzles, role plays, artistic projects, dramatic events,
physical activity, prizes or other rewards, anecdotal stories, or outdoor excursions.
Motivating activities accounted for 23% of the U.S. lesson time (Video Report, figure
10.6). They occurred in 63% of the U.S. lessons, which was more frequent than in all
the other countries except for Australia (Video Report, figure 10.5). 

 00:15:36 Interpreting data related to whole-class practical activity. In a whole-class setting,
the teacher asks students to observe a rock and to describe evidence to support the claim
that this is an igneous rock. Thus, students must interpret their observations of the rock.
Students interpreted first-hand data during independent practical activities in 33% of the
U.S. lessons (Video Report, table 7.3), but they only interpreted such data during
whole-class practical activities in six percent of the lessons. Whole-class interpretation
of data in the U.S. lessons was lower than in the Czech lessons (Video Report, figure
7.5). 

 00:19:25 Technical terms. In this one-minute clip from 00:19:25 to 00:20:32, the teacher uses
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four technical science terms that are probably not familiar to students from their
everyday experience: sedimentary rock, magma, intrusion, and shield volcano. This
lesson presents approximately 23 such highly technical science terms compared to the
typical lesson in the U.S. data set, which had on average 12 highly technical terms per
lesson (Video Report, figure 5.4).

 00:21:28 Scientific laws and theories. Here the teacher uses atomic theory to explain why
magma that cools quickly will have smaller crystals than magma that cools slowly. The
use of such theoretical knowledge occurred in 40% of the U.S. lessons, which was
greater than in Japan (Video Report, figure 5.12). 

 00:25:04 Density of science ideas. Prior to this clip, the teacher addressed ideas about: a) how
sedimentary rocks form, b) why lower layers of sedimentary rocks are older than upper
layers, c) how igneous rocks form, and d) how crystal size of igneous rocks is
determined by cooling rates. At this point in the lesson, he introduces a new set of ideas
about how igneous rocks are described and named. This lesson has a high number of
science ideas talked about publicly. Only 17% of the U.S. science lessons had a high
number of publicly-discussed science content ideas (Video Report, figure 5.3). In fact,
27% of the U.S. lessons focused only on activities, with little or no attention to science
content ideas (Video Report, figure 5.2).

 00:32:12 Real-life issue as topic-related sidebar. The teacher reviews the idea that when
magma cools extremely quickly, no crystals will form. He shows students a piece of
basaltic glass that formed in this way. He then talks with the students about how this
basaltic glass was sharpened by early peoples into cutting tools. This is an example of a
real-life issue being used as an interesting topic-related sidebar, rather than to support
and develop the science idea. In this case, the method of sharpening basalt into cutting
tools is interesting and topically related to igneous rocks, but it does not help develop
the science idea that quickly-cooling magma forms no crystals. In the U.S. lessons, 17%
of science instruction time was spent on such topic-related sidebars while only six
percent was spent using real-life issues to support and develop science ideas (Video
Report, figure 10.4).

 00:34:25 Real-life issue as topic-related sidebar. This is another example of a real-life issue
addressed as a topic-related sidebar rather than as a way to develop or support science
content ideas. In this three minute segment, the teacher tells the students an engaging
story about how they can dig Herkimer diamonds (which are really a special kind of
quartz) out of the ground in the town of Herkimer, New York. This story links the topic
of rocks to a real-life context and is likely to be of interest to students, but the story is
not used to support or develop any of the science content ideas in the lesson. In
spending more time on real-life issues as topic-related sidebars rather than as central to
development of the science ideas, this lesson is typical of lessons in the U.S. data set
(Video Report, figure 10.4).

 00:37:53 Lesson ending. This lesson does not end with a summary statement. Instead, the
teacher shows the class a photograph of a geologic formation and asks students to
explain how it was formed. The lesson ends with students trying to use their knowledge
about rocks to explain this formation. Only 11% of the lessons in the U.S. data set had
summary statements (Video Report, figure 5.8).
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