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Subject of the study: We introduce a novel framework for developing spatial intelligence abilities in young 

students, called XColony Knowledge Discovery Kit (KDK) (Alexe, Voica & Voica, 2014, 2017). The KDK 

allows students to develop their spatial cognition skills, creativity, strategic planning, forecasting skills, abstract 

reasoning, self-confidence and social skills. Numerous studies (e.g., Kell, Lubinski, Benbow, & Steiger, 2013; 

Newcombe, 2010; Wai, Lubinski & Benbow, 2009) showed that spatial ability acquired at young ages predicts 

innovation in STEM1 domains, later in life, at adult age). One of the most effective ways for developing spatial 

abilities in young students is proven to be the use of manipulatives. 
 

Objectives: We investigated the following question: How can be XColony KDK manipulatives incorporated into 

mathematical classroom activities, in order to promote understanding, enhance spatial abilities, foster 

creativity, and support other adjacent curricular areas?  
 

Methods used: We organized the study in two parts. The first part of our study was designed as a case-control 

experiment across time, aimed to evaluate the effectiveness of XColony KDK-based activities in enhancing 

spatial abilities to 5th grade students (12 – 13-year old), from the public Romanian school Herastrau Middle 

School, Bucharest. The study was conducted for two consecutive years. In the first year, the study involved a 

target group of 28 students and a control group of 17 students with a similar curricular background. In the second 

year, the sample consisted of 76 students in the target group and 27 students in the control group.  

For evaluation we applied initial and final tests to the target and control groups. Each test involved 3 or 4 

questions designed to evaluate spatial intelligence, geometric measurements and estimations, and abilities in 

composing/decomposing geometric shapes. The results of the initial and final tests were analyzed on three 

cognitive dimensions: comprehension, problem solving and reasoning. 

The second part of our study aimed to evaluate the impact of applying XColony KDK during a summer school to 

a special group (low-achievers) of 42 primary grade students (8 – 12-year old). For evaluation we applied a 

holistic analysis of students’ answers and behavior.  
 

Results summary: The quantitative test measurements in the first part of the study proved that XColony 

activities significantly improved understanding of mathematical concepts. The adjusted scores of the students in 

the target group showed 26% increase in spatial reasoning, 15% increase in solution finding, and 7% increase in 

comprehension. The spatial abilities enhancements were correlated with students’ overall grade improvement in 

math (12%), science (10%) and other curricular areas (13%).  

The qualitative test measurements in both first and second parts of the study proved the following statistically 

significant facts: students from the target groups improved their communication skills, demonstrated an 

improvement in recognizing of geometric patterns and shapes, and provided better reasoning through more 

variants with deeper level of details. The students in the last group (low-achievers) improved their self-

confidence, their interest for math and overall their interest for learning.  
 

Conclusions: The XColony KDK manipulatives can be successfully integrated through enjoyable “learning 

through playing” tasks into mathematical classroom activities for primary grades students. The use of the KDK 

kit in the class fosters significant enhancements in spatial abilities, creativity, reasoning, and promotes overall 

grade improvement in math and adjacent curricular areas. 
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