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Abstract: The current research aimed to recognize and assess statistics content in 
middle Mathematics Curriculum for the three middle school grades in 
the light of Statistical Thinking skills. and to pose some suggestions for 
developing this content.  
For achieving current research aims, the researcher developed scaling 
rubrics  as a main research tool is to assess the statistics content. The 
rubrics based on four criteria according to and three-degree scale. 
Results of current research showed that low meeting of statistical 
thinking skills in the three middle grades content statistics. Basing on 
these results, the researcher developed a suggested framework presented 
as a general developing vision for what should statistics content be in the 
light of developing statistical thinking skills and some recommendations 
according to these results. Moreover, some research ideas related to the 
current research goals were suggested. 
Key Wards: statistics content- Mathematics- Middle school- Statistical 
Thinking. 



 
 



 
 

Mathematics Statistics

 National Council of Teachers of 
Mathematics(NCTM)

Curriculum and Evaluation Standards for School 
Mathematics (NCTM ,1989 ) 

Principals and Standards for School Mathematics(NCTM 
,2000)

Data analysis and 
Probability 

 



 
 

 

 
 
 

 
 

 

National 
Council of Teacher Of Mathematics

 

 



 
 

 

 
 

 
 

Garfield et al. , 2015Hannigan et al., 2013 
Kasonga& Corbett, 2008)

Groth
(2006)Kasonga& Corbett(2008)



 
 

   
  

 
 

 
 

 
:

 

 
 



 
 

   
  

 
 

 

  

 Collecting& Organizing Data

 Representing Data
 

 Interpreting Data
 

 probability



 
 

 
 

 Descriptive Statistics

 Inferential Statistics

 1999

  
 
 

 
 



 
 

Smith

Isotalo

  Design
  Description
  Inference

 



 
 

Edjacobesen



 
 

 
 

 

Statistical thinking
Snee

(Snee,1993,149-154



 
 Jones et al.(2000)

 
 

  
  
 

 
Chance

 Garfield et al.(2015)
Expert thinking

Samples &Sampling Variation
students' informal inferential reasoning

Collecting Data
Organizing DataRepresenting Data

Interpreting Data 



 
 

(NCTM,1989;2000)Data 
Analysis and Probability

 
 
 



 
 

  
 

 
 

 
  
 

 Collecting& Organizing Data

 Representing Data
 

 Interpreting Data
 o probability

 



 
 

 

 

Kasonga& Corbett(2008)
Hannigan et al.(2013)



 
 

 

 

 

 

 Jones et al.(2000)
Framework

 Mooney(2002)Framework
 



 
 

 
 Capraro et al.(2005)

 
  Groth(2005)

 Groth(2006)
 

 Kasonga& Corbett(2008)

 

 
 

 



 
 

. 
 

. 
. 

 

 Melton(2004)

 Chick& Pierce(2012)
context



 
 

 
 Biza& Vande Hey(2015)

 
 White(2015)

 Faghih&  Ann(2012)
Statistical Investigation

categorical 
continuous data

 

 



 
 

 
 2001

 

 
 

 

 
 

 
 



 
 

 
 

 
 

 

 



 
 

 
  o 

o 
  
 

o o  

 

Holsti Equation 

                                                           



 
 

Holsti

    
    
    

    

 
ScopeAccuracy

DepthCoherence

Rubrics



 
 

t-test

                                                           



 
 

    
 29   5.657 -4.348 .012 
 31.4  6.387-3.011 .0 

  67.08  
 30.8 40  5.199-3.928 .017 

 
 

 
 

 
 

 

 

 



 
 

 
 

 
  
 
 

 
  
 
  
 
  
 
 

 

 
 

 
 

 
 



 
 

    
     -3.317.029

     -6.147.004
    -2.250.088

     -2.954.042
   5.657-4.348.012

 
 

 
 

 



 
 

 
 

 
 

 



 
 

   
 

  
 

     

-3.317 .029 
     

     
     

     

 

 

 
 

 



 
 

 
 

 

 
 
 
 

 



 
 

   
  

  

 
 



 
 

 

       
     

-6.147 .004 
     

     
     

     
 

 

 
 

 
 

 

 



 
 

   
  

 
 

 

 
 



 
 

   
  

 

 
      

     

-2.250 .088 
     

     
     

     
 

 

 

 
 

 

 

 



 
 

   
  

 
 

 
 

 
 

 

 
 



 
 

   
  

 

 
      

     

-2.954 .042 
     

     
     

     
 

 

 

 
 

 
 



 
 

   
  

 
  
  
  

 
 

 
 



 
 

 

       

     -3.162 .034 
     -4.355 .012 

     -2.750 .051 

     -1.395 .235 
       

 
 

 
 

 

 



 
 

 
 

 
 

 



 
 

   
  

 

 
      

     

-3.162 .034 
     

     
     

     
 

 

 



 
 

   
  

 
 

 
 

 
  
 

 

 



 
 

   
  

 

 
      

     

-4.355 .012 
     

     
     

     
 

 

 

 
 

 



 
 

   
  

 
 
 

 

 



 
 

   
  

 

 
      

     

-2.750 .051 
     

     
     

     
 

 

 

 
 

 
 



 
 

   
  

 
  
  
  
  
  

 

 



 
 

   
  

 

 
      

     

-1.395 .235 
     

     
     

     
 

 

 

 
 

 



 
 

   
  

 
  
  
  
  
  
  
  
  

 

 
 



 
 

 

 
      

     -1.291 .266 
     -6.487 .003 

       

     -1.089 .338 
       

 
 

 

 
 

 
 



 
 

 
 

 
 

 
 

 

 
 



 
 

   
  

 

 
      

     

-1.291 .266 
     

     
     

     
 

 

 

 



 
 

 
 

 
 

 
  
  
 

 
  

 



 
 

   
  

 

 
      

     

-6.487 .003 
     

     
     

     
 

 
 



 
 

 

 

 
 

 
 

 

 
 

 



 
 

   
  

 

 
      

     

  
     

     
     

     

 

 
 



 
 

 

 

 
 

 
 

 

 
  
  
  
  
  
  
  



 
 

   
  

 

 
      

     

-1.089 .338 
     

     
     

     
 

 

 

 



 
 

 
 

 

 

 
  
  
  
  
  



 
 

   
  

 

 
 



 
 

 

 
 

 
 

 
 o 

o 
 o 

 



 
 

 
 
 
 
 
 
 

 

 
 



 
 

 
 

 
 

 
 

 
 

 
 
 

 
 

 

 



 
 

   
  

 
 

 

 

 

 
 

 

 
  

.  
 

: 

.

 
  

 
 

 
 

.

   



 
 

   
  

  
 

 

. 

 
 

 

 

 
.

 
  

 
 

. 
 

 

. 
 

 
 
 

 

 
  

 

  

 

.  

 
 

 
 

  
.  

.

 
. 

 

  
 

 

 



 
 

 
 
 

  
  
  
  
 

 

 



 
 

 

" NCTM "  



 
 

CCSSM

https://csomathscience.files.wordpress.com/2011/10/final-math-st-arabic.pdf



 
 

-  

 NCTM

https://www.moe.gov.ae/Ar/ImportantLinks/CurriculumAndAssessment/P
ages/GeneralStandards.aspx



 
 

Ann. C., & Faghih. R. (2012). Fostering Change in College Students' 
Statistical Reasoning and Motivation through Statistical 
Investigation. ProQuest LLC, Ph.D. Dissertation, 
University of California, Davis. Retrieved from: 
https://iase-eb.org/documents/dissertations/12.Ramirez.pdf 

Arter, J. &  Mctinghe, J. (2001). Scoring rubrics in the classroom: Using 
performance criteria for assessing and improving student 
performance. California: Crowin. Press, inc.* 

Biza, I. Vande Hey, E. (2015). Improving Statistical Skills through 
Students' Participation in the Development of Resources  
International Journal of Mathematical Education in 
Science and Technology, 46(2), Pp:163-186. 

Capraro, M. et al. (2005). Middle Grades: Misconceptions in Statistical 
Thinking. School Science and Mathematics, 105 (4), 
Pp:165-174. 

Chance, B. L . (2002). Components of Statistical Thinking and 
Implications for Instruction and Assessment. Journal of 
Statistics Education, 10(3), Pp: 1-18. 

Chick, H. L.& Pierce, R. (2012). Teaching for Statistical Literacy: 
Utilizing Affordances in Real-World Data. International 
Journal of Science and Mathematics Education, 10 (2), Pp: 
339-362. 

Florida Department of Education. (2003). Florida Writes Grade 4 
Rubric. Retrieved from: 
http://www.iee.k12.fl.us/dhs/2000flwrgr4.htm* 

Garfield, J. et al. (2015). Developing Students' Reasoning about Samples 
and Sampling Variability as a Path to Expert Statistical 



 
 

Thinking. Educational Studies in Mathematics, 88 (3), Pp: 
327-342. 

Groth, R. E. (2005). An Investigation of Statistical Thinking in Two 
Different Contexts: Detecting a Signal in a Noisy Process 
and Determining a Typical Value. Journal of Mathematical 
Behavior, 24(2), Pp: 109-124. 

Groth, R. E. (2006). An Exploration of Students' Statistical Thinking. 
Teaching Statistics. An International Journal for Teachers, 
(28), Pp: 17-21. 

Hannigan, A. et al. (2013). An Investigation of Prospective Secondary 
Mathematics Teachers' Conceptual Knowledge of and 
Attitudes Towards Statistics. Journal of Mathematics 
Teacher Education,16 (6), Pp: 427-449. 

Isotalo, J. (2014). Basics of statistics. Retrieved from: 
https://www.mv.helsinki.fi/home/jmisotal/BoS.pdf 
Jones, G. A et al. (2000). A Framework for Characterizing Children's 

Statistical Thinking. Mathematical Thinking and Learning, 
2(4), Pp: 269-307. 

Kasonga, R. A.& Corbett, A. D. (2008). An Assessment Model for 
Improving Student Learning of Statistics. South African 
Journal of Higher Education, 22(3), Pp: 602-614. 

Melton, K. I. (2004). Statistical Thinking Activities: Some Simple 
Exercises with Powerful Lessons. Journal of Statistics 
Education, 12 (2). Retrieved from: 
http://www.amstat.org/publications/jse/ 

Mertler, C.A.(2001). Designing scoring rubrics for your classroom. 
Practical assessment, Research & Evaluation, 7(25). 
Retrieved from: 

             http://parepnline.net/getvn.asp?v=7&n=25* 
Mooney, E.S. (2002). A Framework for Characterizing Middle School 

Students' Statistical Thinking. Mathematical Thinking and 
Learning, 4(1), Pp: 23-63. 

Moskal, B. M. (2000). Scoring rubrics: what, when and how? Practical 
Assessment, Research & Evaluation, 7(3). Retrieved from: 

            http://parepnline.net/getvnasp?v=7&n=3* 
Muller, J.(2003). Authentic assessment toolbox-standards. Retrieved 

from: 



 
 

            http:// jonathan.muller.faculty.noctrl.edu/toolbox/index.htm** 
National council of teacher of mathematics (NCTM). (1989). Curriculum 

and evaluation standards for school mathematics. Retrieved 
from:  http://www.nctm.com** 

National council of teacher of mathematics (NCTM). (2000). Principles 
and standards for school mathematics. Retrieved from: ** 

              http:// www. Nctm.org 
New Zealand ministry of education (NZME). (1992). Mathematics in the 

New Zealand curriculum. Retrieved from: 
http://www.Minedu.govt.nz/** 

Qualification and curriculum authority.  (QCA). (1993). National 
curriculum for England mathematics. Retrieved from: ** 

            http://www.nc.uk.net/nc/contents/ 
Smith, R. (2010). What do we mean by "statistics"? Retrieved from: 
https://www.economicsnetwork.ac.uk/true_showcase/statistics_econometrics Snee, R. (1990). Statistical Thinking and its Contribution to quality. The 

American Statistician, 44(2), Pp: 116-121. 
The 

American Statistician, 47(2), Pp: 149-154. 
White, D. (2015). Active Learning and Threshold Concepts in Multiple 

Testing That Can Further Develop Student Critical 
Statistical Thinking. Teaching Statistics: An International 
Journal for Teachers, 37 (2), Pp: 48-53. 


