
graphs and artwork, and databases 
of research information that apply 
directly to their state curriculum in a 
particular subject at a given grade 
level. 

These activities and more can be 
found in NSTA Reports at the Na-
tional Science Teachers Association 
website. 

The Smithsonian website offers an 
updated teaching tool, one that fea-
tures access to more than 1,300 edu-
cation resources aligned with stan-
dards of learning in every state.  Us-
ers enter their state’s name into the 
search engine at 
www.smithsonianeducation.org/edu
cators/index.html to find lesson 
plans, virtual exhibitions, photo-

Smithsonian resources aligned with state curricula 

mation for teachers.  The series ap-
pear in the Explore in Depth section 
of the portal. 
Another section, Quick Takes, offers 
several just-in-time resources for 
teaching a topic or for expanding 
content knowledge. 
Teachers can browse the Middle 
School Portal collection by subject 
lists that align with national stan-

dards and search by keywords at 
www.msteacher.org/science.aspx

. 

Three important cycles-nitrogen, 
water, and carbon-are examined in 

the online series What Goes Around 

Comes Around, found on the NSDL’s 
Middle School Portal.  For each cy-
cle, introductory text offers an over-
view, stressing the human impact, 
then links to high-quality lesson 
plans and classroom activities as 
well as rich sources of content infor-

National Science Digital Library’s Middle School Portal 

Chemistry Comes Alive! 
To show the public how exciting chemistry can 
be, this website from the Journal of Chemical Edu-
cation features things that explode, glow, sputter, 
spin, and change color.  Produced at the Univer-
sity of Wisconsin-Madison, the site has videos of 
such phenomena as ice bombs, dust explosions, 
and beating hearts made of mercury, all demon-
strating basic concepts in chemistry.  Visit 
www.jce.divched.org/JCESoft/CCA/Pirelli. 
 
 

Star Light, Star Bright 
In this online activity, students in grades6-9 ex-
plore the nature of the electromagnetic spectrum.  
Students identify the different properties of waves 
and the relationships that exist among energy, 
eavelength, and frequency.  They will correlate im-
ages taken by the Hubble Space Telescope and 
other astronomical instruments to the wavelength, 
color, and temperature information thatcan be 
found in the spectrum.  An educators guide ac-
companies the activity at http://amazing-
space.stsci.edu/resources/explorations/light. 
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 A Vee map is a tool that guides students’ thinking 
and learning during laboratory experiences. It was devel-
oped in the 1970s to help instructors and students under-
stand the purpose of scientific laboratory work and to help 
students understand the process of constructing their own 
knowledge during laboratory experiences.  Since its devel-
opment, the Vee map has been successfully used in a vari-
ety of secondary science settings. 
 The general structure of the Vee map is shown in 
Figure 1. This representation is a simplification of the 
original Vee map design.  The six areas included in the Vee 
maps—focus question, word list, concept map, events, data 
and analysis, 
and conclusions—are interrelated and represent the pro-
duction of knowledge. The focus question is in the center 
of the Vee map and guides the laboratory experience.  A 
focus question must be clearly stated, address a concept, 
and require the collection of data. Depending on the labo-
ratory experience, teachers either provide students with a 
focus question or have them determine their own. 
  
 Once the focus question is identified, students cre-
ate a word list that relates to the question. Students are 
encouraged to work together to identify words, but some-
times teachers provide key words or ideas. From the stu-
dents’ word lists, a teacher can quickly assess their level of 
understanding of the topic and if they have the required 
background knowledge to engage in the laboratory experi-
ence. 
 Below the word list, students construct a concept 
map using the mentioned terms. By creating a concept 
map, students begin to understand the relationship of the 
terms to one another and to the focus question. As stu-
dents proceed with their laboratory experience, and as 
they begin to understand the concept addressed through 

the laboratory, students are encouraged to modify their 
initial concept map.   
At the bottom of the Vee map is the events area. In this 
area, students write out the procedure or draw the labora-
tory setup that will be used to answer the focus question. 
The importance of details should be stressed in both writ-
ing and drawing and emphasize that another student 
group should be able to follow the procedure based on the 
information provided.  
 In the data and analysis area, on the right side of 
the events area, students record their collected data and an 
appropriate analysis. Students design the format of their 
data tables prior to conducting the experiment. When the 
data collection is complete, students analyze their data and 
include the pertinent graphs, charts, and tables. Some-
times they realize there are problems with their research 
plan or collected data.  
When this happens, encourage them to address the prob-
lem and revise their investigation. It is important to allow 
students to do this, just as scientists often revise their ex-
periments to improve their data collection.   
 In the upper right side of the Vee map, students 
report their conclusions based on the laboratory experi-
ence.  Require students to draw conclusions based on the 
data, suggest implications of their findings, and state addi-
tional unanswered questions that are evident from the ex-
perience. Often students realize they need to collect addi-
tional data to draw a better conclusion, and if there are no 
time constraints, we allow them to collect additional data. 
But if time is limited, they just state the limitations of the 
laboratory experience in their conclusion. 

 
 
 

Vee Maps:  An alternative to the traditional laboratory report 
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 Vee maps can be used in place of any laboratory 
report.  Furthermore, a teacher can easily vary the degree 
to which students are involved in writing Vee maps. For 
example, a teacher can provide students with the focus 
question or the laboratory procedure to guide them in a 
specific direction.      Alternatively, a teacher can allow stu-
dents to develop their own questions or procedures.  Ulti-
mately, the degree of student involvement depends on the 
instructional goals of the teacher.    
 Vee maps can be used in conjunction with ex-
tended-inquiry activities . Prior to introducing the Vee 
map, students can participate in a brief laboratory experi-
ence that introduces concepts, explores scientific tech-
niques, or creates a discrepancy in students’ minds. At the 
beginning of a kinetics lesson, for example, students can 
dissolve different substances in water and give an explana-
tion for observed phenomena. From this experience, stu-
dents generate researchable questions that become focus 
questions. Students then work in groups to develop word 
lists, concept maps, and events.   All students are expected 
to participate in the collecting and analyzing of data, which 
is recorded in the data and analysis area.  
 

Students can work in their groups or individually as they 
write conclusions.  Each area should be approached before 
a group can proceed to the next. The Vee map in Figure 2 
represents the work of a student in an extended inquiry 
activity that addressed kinetics. One can easily see that the 
Vee map reveals student thinking and easily fits on a piece 
of notebook paper.   
 To facilitate the assessment of student Vee maps, a 
Vee map rubric can be developed.  By using a zero- to four-
point scale for each area, the Vee map rubric can provide 
summative (the grade received) and formative (the im-
provement needed) information about a student’s per-
formance. In addition, the rubric can reveal areas that 
need to be modified by the teacher during classinstruction. 
For example, we found that students were scoring low on 
graphically representing their data. As a 
result we modified our curriculum to include laboratory 
activities in which students learn the difference between 
continuous and discrete data, and thus the appropriate use 
of a line graph or bar chart. 

Vee Map Use 
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   First, Vee maps provide a format for stu-
dents to construct their knowledge about a science con-
cept. Students can see how scientific knowledge is devel-
oped through the process of reflecting on what they know 
and the investigation they undertake. This occurs as stu-
dents reflect on the left and right side of the Vee map as 
they try to answer their focus question. Providing students 
with an opportunity to build their knowledge about sci-
ence concepts is essential in constructivist learning theory 
(Driver et al, 1997; Fosnot, 1996), and the National Sci-
ence Education Standards states that students should 
learn about the nature of science (National Research 
Council, 1996).  Ultimately, these documents reinforce the 
need for active learning environments in which students 
are cognitively engaged with science ideas and the manner 
in which science develops.   
 Second, Vee maps can reveal the process by which 
a student constructs knowledge. Teachers can identify the 
prior knowledge of a student through the word list. The 
data and analysis area can show teachers how students 
support their claims or hypotheses, while the conclusion 

section demonstrates the level of students’ understanding.  
As a student progresses through each of these areas, the 
teacher can modify instruction and curriculum to meet 
each student’s need. Traditional laboratory reports typi-
cally do not provide this much information. 
 Third, Vee maps can be graphical formats that 
foster communication. As the Vee map is constructed, stu-
dents working in groups talk with one another to develop 
each area. They need to agree on selected words and 
events and decide how to analyze data. In this setting, stu-
dents can socially construct their knowledge with peers. 
The teacher can then move among the groups and effec-
tively assist each group in developing their knowledge. 
 
 
Portions of this article appeared in the Jnauary 2001 edi-
tion of the NSTA journal The Science Teacher under 
the title “Versatile Vee Maps” by Gillian Roehrig, Julie A. 
Luft, and Mary Edwards. 

Why Vee Maps Work 
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Try Engineering 

 Each month, one of the many lesson plans available on  
TryEngineering.org will be profiled.  The "Simple Machines" activity  
explores the different types of simple machines and shows students how  
to identify them. They also learn that simple machines require human  
energy in order to function, and how some machines incorporate many  
simple machines in their design. Topics examined include levers, inclined planes, wheels and 
axles, and pulleys. 
 Students examine several everyday items to determine whether they are simple ma-
chines.  Students also have the opportunity to complete the "jumping coin" activity to find out 
where to push on a lever to get the best lift.  Another optional activity in the lesson is one where 
students build their own inclined plane.  The lesson provides step-by-step instructions for both 
educators and teachers.  All lessons on TryEngineering.org provide detailed teacher and student 
handouts and worksheets, many which can serve as pre-activity homework assignments.   
Explore this, and other lessons online at www.tryengineering.org/lesson.php. 


