
Assessment 12F/11A/13A.H 

WHERE ARE THE STARS? 
 

Performance Standard 12F/11A/13A.H 
 
Students will apply the processes of scientific inquiry to compare the view from the Earth to the galaxies 
accordingly: 

• Knowledge:  Understand the categories of comparisons between stars. 
• Application:  Formulate strategies for classification of stars through various physical and graphic displays. 
• Communication:  Explain the basis for classification of stars within and between various constellations. 

 
Procedures: 
 
1. In order to know and apply the concepts that explain the composition and structure of the universe and 

Earth’s place in it (12F), and the concepts, principles and processes of scientific inquiry (11A) and know and 
apply the accepted practices of science (13A), students should experience sufficient learning opportunities to 
develop the following.  Generate inquiry questions and eventual hypotheses which address the classification 
variations of stars in constellations: 
• Differentiate qualitative and quantitative astronomical data and their applicability. 
• Use conceptual, mathematical and physical models of stars within and between selected constellations. 
• Distinguish relationships of scientific models and hypotheses. 
• Interpret and represent analysis of astronomical data about constellation members. 
• Analyze research and data for supporting or refuting the selected hypotheses. 
• Report, display and defend the data analysis of constellation members and other star groupings. 
• Generate further questions for star classifications. 
Note to teacher:  This activity relates to knowledge associated with standard 12F, while addressing the 
performance descriptors for stage H within standard 11A.  Applying scientific habits of mind noted in standard 
13A are applicable.  The teacher and classroom resources provided for this activity are supplied with permission 
from Vivian Hoette, University of Chicago, Yerkes Observatory.  It is suggested that each constellation’s star 
cards should be printed onto colored stock paper according to the noted star’s peak color.  The cards could be 
laminated for reuse. 

2. Have students review and discuss the assessment task and how the rubric will be used to evaluate their work. 
3. This activity can introduce or reinforce information about the characteristics of Stars of Winter (for the 

Northern Hemisphere).  Randomly distribute the star cards among the students.  Ask students to assemble 
themselves by the constellations in which their selected star is found.  Ask students to focus on the individual 
star on their card.  Ask students to propose additional arrangements for the stars they represent (other than by 
constellation).  Color is among the most obvious of the properties, so when it is suggested, ask the students to 
group themselves accordingly.  Constellation groups will now disperse, demonstrating that all stars in a 
constellation are not the same color.  This may precipitate questions or reinforce an understanding of the colors 
of stars.  Record all student-generated questions for further individual research.  Ask for another criterion for 
arranging the stars.  As it is also an early entry on each of the cards, students may suggest temperature.  When 
brought up, ask students to line up in temperature order, specifying a location for the coolest and hottest stars.  
Students should find they have stayed within their color group, organizing by delineations of temperature.  Ask 
students what they observe the peak color of a star is determined by its surface temperature.  As students 
suggest other ways of arranging, have students do so, always specifying a position for the maximal and minimal 
values of each property.  It is recommended that a couple of students who suggested the physical characteristic - 
distance from Earth, diameter, luminosity, apparent and absolute magnitudes be responsible for seeing the order 
is correct. 

4. Ask students to observe the arrangements and make a hypothesis as to what the arrangements reveals about the 
nature of stars.  Teachers can add technical information to supplement student concepts of the properties.  
Inquire whether the posed hypotheses match previous understanding of stars or produce somewhat 
contradictory ideas.  This can introduce or reinforce the understanding of the relationships of scientific theories, 
models, hypotheses, experiments and methodologies used by scientists (accepted practices of science).  Students 
should graphically represent their hypotheses, using models, bar/line graphs, etc., and present the analysis of 
their findings.  Following class presentations, students should generalize their understandings about the 
locations and properties of the stars in the winter constellations.  

 
 
 



Assessment 12F/11A/13A.H 

5. Evaluate each student’s work using the Science Rubric as follows and determine the performance level. 
• Knowledge:  The categories and bases for comparisons between stars are explained correctly and 

thoroughly. 
• Application:  The physical and graphic displays of selected star characteristic are portrayed accurately and 

comply with appropriate mathematical requirements. 
• Communication:  The basis for students’ classification of stars within and between various constellations is 

explained thoroughly and appropriately, using the correct terms and modeling strategies. 
 
Examples of student work not available 
 
Time requirements:  1 class period for initial star card activity; 1-2 class period(s) for preparation of graphic 
display for star data groupings; 1 class period for class presentation. 
 
Resources:   
• Star cards printed on stock or construction paper (yellow, orange, white, red, light and dark blue). 
• Appropriate graphing or modeling resources. 
• Science rubric. 

 
Teacher notes: 

Possible hypotheses: 
o that stars within a constellation can be far different than or similar to others stars in that grouping, 
o that stars that appear close in the sky can actually be huge (astronomical) distances from each other and 

from Earth, 
o that apparent magnitude is a function of distance from Earth - the greater the distance, the lesser the 

magnitude and vice versa, so the sun has a large apparent magnitude, 
o that absolute magnitude is a function of luminosity, so the sun is, by comparison, a star of low luminosity 

(it can be explained that absolute magnitude is based on placing all stars an imaginary 33 light years from 
Earth), 

o that levels of magnitude are like golf scores; the smaller the value (or larger the absolute value of a negative 
integer) the greater the magnitude of that star; conversely, the larger the value of a positive integer, the 
lesser the intensity), and 

o that size of star is a function of luminosity. 
 

Possible extension activities: 
o Study summer constellations not included in the star cards.  Students can produce star cards of similar 

format to those used in class, including attaching to appropriately-colored paper.  Pre-investigation of 
internet or library resources by teacher will minimize a lack of information available to some students.  
Constellation groups present their findings with a diagram of the star formation (holes punched in dark 
paper for display on an overhead projector).  Individual presenters should compare their star to sun or other 
well-known star such as Polaris to demonstrate understanding of the physical properties of stars.  For 
example, a presenter can say the star has an apparent magnitude about four times that of the sun or 1/4 that 
of Polaris, or that their star is about half the distance from the Earth as another star. 
 

o Create a personal, albeit imaginary, constellation and apply knowledge to that grouping.  Start by using a 
grid of graphing paper, with letters in alphabetical order along one axis, letters of their name in spelling 
order along the other.  Students poke through grid squares where each name letter matches the alphabetical 
letter.  Students then transfer this template of holes to marks on a piece of construction paper and 
appropriately-sized sticker stars are placed on these marks.  Students then create a figure or shape that 
encompasses the pattern of stars, but is not a “connect-the-dots” puzzle.  They then name their 
constellation, based on their name or the shape they have chosen.  The presenting student then chooses a 
star in the design and creates imaginary data for this star.  Their presentation, however, must reflect an 
understanding of the physical properties of stars.  For example, if the chosen star has a Kelvin temperature 
of 10,000, acquired knowledge should lead the student to say it is probably a blue-white body; distant stars 
should have high value apparent magnitude (meaning “being less visible in the sky”); greatly luminous 
stars should have a low value (or even negative value) absolute magnitude. 
 






















































